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ABSTRACT 

A r e g i o n a l  g e o t h e r m a l  r e s o u r c e  a s s e s s m e n t  h a s  b e e n  
c o n d u c t e d  f o r  t h e  m a j o r  i s l a n d s  i n  t h e  Hawai i an  c h a i n .  The 
a s s e s s m e n t  w a s  made t h r o u g h  t h e  c o m p i l a t i o n  a n d  e v a l u a t i o n  o f  
t h e  r e a d i l y  a c c e s s i b l e  g e o l o g i c a l ,  g e o c h e m i c a l ,  and  g e o p h y s i -  
c a l  d a t a  f o r  t h e  Hawai i an  A r c h i p e l a g o  t h a t  have  b e e n  a c q u i r e d  
d u r i n g  t h e  l a s t  two d e c a d e s .  

The g e o l o g i c  c r i t e r i a  u s e d  i n  t h e  i d e n t i f i c a t i o n  o f  
p o s s i b l e  g e o t h e r m a l  r e s e r v o i r s  were a g e  and  l o c a t i o n  o f  m o s t  
r e c e n t  v o l c a n i s m  on t h e  i s l a n d  a n d  t h e  g e o l o g i c  s t r u c t u r e  of  
e a c h  i s l a n d .  The g e o c h e m i c a l  a n o m a l i e s  u s e d  as  t r aces  f o r  
g e o t h e r m a l l y  a l t e r e d  g r o u n d w a t e r  were  e l e v a t e d  s i l i c a  c o n -  
c e n t r a t i o n s  a n d  e l e v a t e d  c h l o r i d e / m a g n e s i u m  i o n  r a t i o s .  
G e o p h y s i c a l  d a t a  u s e d  t o  i d e n t i f y  s u b s u r f a c e  s t r u c t u r e  w i t h  
p o s s i b l e  g e o t h e r m a l  p o t e n t i a l  were  a e r o m a g n e t i c  a n o m a l i e s ,  
g r a v i t y  a n o m a l i e s ,  and  h i g h e r - t h a n - n o r m a l  w e l l  a n d  b a s a l  
s p r i n g  d i s c h a r g e  t e m p e r a t u r e s .  

G e o p h y s i c a l  and  g e o c h e m i c a l  a n o m a l i e s  t h a t  may be  t h e  
r e s u l t  o f  s u b s u r f a c e  t h e r m a l  e f f e c t s  h a v e  b e e n  i d e n t i f i e d  
on t h e  i s l a n d s  o f  H a w a i i ,  Maui ,  Moloka i  and  Oahu. 
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The o b j e c t i v e s  o f  P h a s e  I o f  t h e  W e s t e r n  S t a t e s  
C o o p e r a t i v e  D i r e c t  Heat R e s o u r c e s  A s s e s s m e n t  P rogram h a v e  
b e e n  t o :  

( 1 )  Review a l l  a v a i l a b l e  d a t a  on g r o u n d w a t e r  g e o c h e m i s t r y  
f o r  t h e  S t a t e  o f  H a w a i i .  

( 2 )  Compi le  e x i s t i n g  d a t a  on  t h o s e  s h a l l o w  g r o u n d w a t e r  
s o u r c e s  h a v i n g  g e o c h e m i c a l  a n o m a l i e s  n o r m a l l y  
a s s o c i a t e d  w i t h  g e o t h e r m a l  r e s e r v o i r s .  

(3)  C o l l e c t  a n d  c o m p i l e  e x i s t i n g  d a t a  on g e o t h e r m a l  
g r a d i e n t s  t h r o u g h o u t  t h e  S t a t e .  

(4) A s s i s t  i n  t h e  c o m p i l a t i o n  o f  g e o l o g i c  a n d  g e o p h y s i -  
c a l  d a t a  p e r t i n e n t  t o  g e o t h e r m a l  r e s o u r c e  a s s e s s m e n t .  

( 5 )  I d e n t i f y  t h o s e  a r e a s  i n  t h e  S t a t e  o f  H a w a i i  t h a t  may 
have  g e o t h e r m a l  r e s o u r c e s  and  p r o v i d e  a p r e l i m i n a r y  
a s s e s s m e n t  o f  t h e i r  p o t e n t i a l .  

The S t a t e  o f  H a w a i i  i s  c o m p r i s e d  o f  a c h a i n  o f  f i v e  
m a j o r  a n d  s e v e r a l  m i n o r  i s l a n d s  s t r e t c h i n g  a c r o s s  more t h a n  
2000 km o f  t h e  P a c i f i c  Ocean.  The g e o l o g i c  and  h y d r o l o g i c  
c o n d i t i o n s  i n  H a w a i i  a r e  u n i q u e  t o  a n  i s l a n d  e n v i r o n m e n t  a n d  
a r e  s u b s t a n t i a l l y  d i f f e r e n t  f r o m  t h o s e  p r e v a l e n t  i n  c o n t i n e n -  
t a l  t e r r a i n ,  Many o f  t h e  t e c h n i q u e s  commonly u s e d  i n  r e g i o n a l  
s u r v e y s  i n  t h e  w e s t e r n  U n i t e d  S t a t e s  have  b e e n  found  t o  b e  
i n a p p l i c a b l e  t o  H a w a i i ,  and  t h u s  i t  h a s  b e e n  n e c e s s a r y  t o  
m o d i f y  many o f  t h e  methods  t o  s u i t  t h e  r e q u i r e m e n t s  o f  t h e  
H a w a i i a n  s e t t i n g .  The a s s e s s m e n t  o f  t h e  g e o t h e r m a l  p o t e n t i a l  
f o r  H a w a i i  h a s  b e e n  b a s e d  on  t h e  f o l l o w i n g :  a g e  of the . i s l a n d  
u n d e r  c o n s i d e r a t i o n ,  p r o x i m i t y  t o  c e n t e r s  of  r e c e n t  vo lca ,n ism 
on t h e  i s l a n d ,  o b s e r v e d  g e o p h y s i c a l  a n o m a l i e s  i n d i c a t i v e  o f  
s t r u c t u r a l  f e a t u r e s  ( e . g . ,  b u r i e d  magma chambers  a n d  f r a c t u r e  
s y s t e m s )  n o r m a l l y  a s s o c i a t e d  w i t h  g e o t h e r m a l  r e s e r v o i r s ,  a n d  
g e o c h e m i c a l  a n o m a l i e s  i n d i c a t i v e  o f  t h e r m a l l y  a l t e r e d  g r o u n d -  
w a t e r s .  

G e o l o g i c  s e t t i n g  

The H a w a i i a n  A r c h i p e l a g o  i s  formed by a c h a i n  o f  t h o l e i i t i c  
s h i e l d  v o l c a n o e s  t h a t  have  e r u p t e d  s e q u e n t i a l l y  f rom t h e  c e n -  
t r a l  P a c i f i c  sea  f l o o r  ( F i g .  1). The o r i g i n  of t h e  i n t r a p l a t e  
v o l c a n i s m  t h a t  formed t h e  i s l a n d s  i s  t h o u g h t  t o  be  a " h o t  s p o t "  
o r  " m a n t l e  plume" b e n e a t h  t h e  P a c i f i c  p l a t e ;  t h e  n o r t h w e s t w a r d  
m i g r a t i o n  o f  t h i s  p l a t e  d u r i n g  t h e  l a s t  25 m i l l i o n  y e a r s  h a s  
r e s u l t e d  i n  -a n o r t h w e s t - s o u t h e a s t  l i n e a t i o n  o f  i s l a n d s  a n d  
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sea mounts  i n c r e a s i n g  i n  a g e  f rom H a w a i i  a t  t h e  s o u t h  e n d  o f  
t h e  c h a i n  t o  Midway a t  t h e  n o r t h  e n d .  

Each  i s l a n d  c o n s i s t s  o f  one  o r  more v o l c a n o e s  t h a t  h a v e  
b u i l t  s t e e p - s i d e d  c o n e s  f r o m  t h e  o c e a n  f l o o r  t o  h e i g h t s  o f  
more t h a n  9000 m a b o v e  t h e  basemen t  r o c k .  A l t h o u g h  t h e r e  a r e  
some e x c e p t i o n s ,  H a w a i i a n  v o l c a n o e s  a r e  u s u a l l y  formed f r o m  
many t h o u s a n d s  o f  t h i n  l a v a  f l o w s  e r u p t e d  f r o m  a summit c a l -  
d e r a  complex  o r  a l o n g  two o r  more r i f t  s y s t e m s  r a d i a t i n g  away 
f r o m  t h e  c e n t e r  o f  t h e  s h i e l d .  The c a l d e r a s ,  where  t h e y  h a v e  
b e e n  e x p o s e d  by e r o s i o n ,  h a v e  been  found  t o  c o n s i s t  o f  a s y s t e m  
o f  c l o s e l y  s p a c e d  p a r a l l e l  a n d  c r o s s c u t t i n g  d i k e s  and  h a v e  a 
g e n e r a l l y  c i r c u l a r  g round  p l a n  (Macdonald a n d  A b b o t t ,  1970) .  
The summit  d i a m e t e r  o f  t h e  c a l d e r a  s y s t e m s  i s  u s u a l l y  o f  t h e  
o r d e r  o f  - t h r e e  t o  f i v e  k i l o m e t e r s .  G e o p h y s i c a l  s t u d i e s  c o n -  
d u c t e d  on s e v e r a l  o f  t h e  c a l d e r a  s y s t e m s  h a v e  i n d i c a t e d  t h a t  
t h e  n e a r - s u r f a c e  d i k e  s y s t e m s  a r e  u n d e r l a i n  by d e n s e  v o l c a n i c  
n e c k s  o r  p l u g s  t h a t  e x t e n d  t o  d e p t h s  o f  s e v e r a l  k i l o m e t e r s  
b e l o w  t h e  s u r f a c e  ( A d a m  a n d  Furumoto ,  1 9 6 5 ) .  These  d e n s e  
v o l c a n i c s  p r o b a b l y  r e p r e s e n t  t h e  n e a r - s u r f a c e  p o r t i o n s  of  a 
c r u s t a l  magma chamber  t h a t  e x i s t e d  b e n e a t h  t h e  c a l d e r a  d u r i n g  
i t s  a c t i v e  p h a s e .  The r i f t  z o n e s  r a d i a t i n g  o u t  f r o m  t h e  
summit  c a l d e r a s  a re  c l o s e l y  s p a c e d  a s s e m b l a g e s  o f  d i k e s  a n d  
s t o c k s  w i t h  v e r t i c a l  o r  n e a r - v e r t i c a l  d i p  a n g l e s  a n d  have  a n  
o v e r a l l  w i d t h  o f  f r o m  one  t o  t h r e e  k i l o m e t e r s .  The d i k e  
d e n s i t y  i n  t h e  r i f t  z o n e s  i s  on t h e  o r d e r  of  s e v e r a l  h u n d r e d  
p e r  k i l o m e t e r ,  w i t h  d i k e  w i d t h s  r a n g i n g  f rom a f e w  i n c h e s  t o  
s e v e r a l  f e e t  (Macdonald and  A b b o t t ,  1 9 7 0 ) .  

The l a v a s  p r o d u c e d  by H a w a i i a n  v o l c a n o e s  g e n e r a l l y  e v o l v e  
f r o m  b a s a l t i c  t h o l e i i t e s  i n  t h e  e a r l i e r  s t a g e s  o f  a c t i v i t y  t o  
more v i s c o u s  a l k a l i c  r o c k  t y p e s  d u r i n g  t h e  f i n a l  p h a s e s  o f  
a c t i v i t y .  The v e r y  f l u i d  b a s a l t i c  f l o w s  e r u p t e d  d u r i n g  t h e  
i n i t i a l  s t a g e s  of a c t i v i t y  p r o d u c e  t h i n ,  l a y e r e d  flows re- 
s u l t i n g  i n  b r o a d ,  f l a t  s h i e l d s  c h a r a c t e r i s t i c  o f  t h e  y o u n g e r  
H a w a i i a n  v o l c a n o e s  (Mauna Loa,  K i l a u e a ) .  The more v i s c o u s  
a l k a l i c  lavas e r u p t e d  n e a r  t h e  e n d  o f  a v o l c a n o ' s  a c t i v i t y  
o f t e n  leave  a s t e e p e r - s i d e d  c a p  o f  a s h  a n d  d e n s e ,  b l o c k y  l a v a  
f l o w s  on  t h e  o l d e r  s y s t e m s  (Mauna Kea, H a l e a k a l a ) .  

M e t e o r o l o g y  

T y p i c a l  o f  an i s l a n d  e n v i r o n m e n t ,  t h e  c l i m a t i c  c o n d i t i o n s  
i n  H a w a i i  a re  p r i m a r i l y  a f u n c t i o n  o f  t o p o g r a p h y  a n d  p r e v a i l -  
i n g  wind c o n d i t i o n s .  The n o r t h e a s t e r l y  t r a d e  winds  p e r s i s t  
t h r o u g h o u t  mos t  o f  t h e  y e a r  a n d  h a v e  t h e  e f f e c t  o f  p r o v i d i n g  
h i g h e r  mean a n n u a l  r a i n f a l l  a n d  l o w e r  mean t e m p e r a t u r e s  on t h e  
windward ( n o r t h e a s t )  s i d e s  of t h e  i s l a n d s .  The l o c a l  r a i n f a l l  
d i s t r i b u t i o n  i s  a f u n c t i o n  o f  b o t h  t h e  l o c a t i o n  on  t h e  i s l a n d  
as  w e l l  as  t h e  o v e r a l l  a l t i t u d e  o f  t h e  i s l a n d ;  a n  i d e a l i z e d  
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r e p r e s e n t a t i o n  o f  t h e  o r o g r a p h i c  e f f e c t s  on r a i n f a l l  d i s -  
t r i b u t i o n  i s  p r e s e n t e d  i n  F i g u r e  2 ( T a k a s a k i ,  1 9 7 8 ) .  

T e m p e r a t u r e  d i s t r i b u t i o n s  show s i m i l a r  t o p o g r a p h i c  
v a r i a t i o n s :  n e a r s h o r e  t e m p e r a t u r e s  a v e r a g e  a p p r o x i m a t e l y  
22OC t o  24OC a n d  d e c r e a s e  by 6OC p e r  k i l o m e t e r  i n c r e a s e  i n  
e l e v a t i o n  t o  b e l o w  0°C a t  a n  a l t i t u d e  o f  4200  m (Mauna Kea 
summi t ) .  

Groundwate r  h y d r o l o g y  and  g e o c h e m i s t r y  

The g r o u n d w a t e r  h y d r o l o g y  i n  H a w a i i  i s  p r i m a r i l y  c o n -  
t r o l l e d  by a q u i f e r  t y p e ,  s o i l  c o v e r ,  and  l o c a l  r o c k  pe rme-  
a b i l i t y  and  c o n s e q u e n t l y ,  i s  a f u n c t i o n  o f  b o t h  t h e  a g e  o f  
t h e  i s l a n d  a n d  l o c a t i o n  o n  t h e  i s l a n d .  A d i a g r a m m a t i c  r e p r e -  
s e n t a t i o n  o f  t h e  i m p o r t a n t  h y d r o l o g i c  t y p e s  f o u n d  i n  t h e  S t a t e  
i s  p r e s e n t e d  i n  F i g u r e  3 ( T a k a s a k i ,  1 9 7 8 ) .  

The p r e v a i l i n g  c o n d i t i o n s  on  t h e  y o u n g e r  v o l c a n i c  s y s t e m s  
a r e  s i m i l a r  t o  t h o s e  shown on  t h e  l e f t - h a n d  s i d e  of t h e  f i g -  
u r e .  The r o c k  t y p e s  a b o v e  sea l e v e l  a r e  p e r m e a b l e ,  a l l o w i n g  
r a p i d  p e r c o l a t i o n  o f  r a i n f a l l  down t o  t h e  f r e s h w a t e r  l e n s  
t h a t  f l o a t s  a b o v e  t h e  d e n s e r  s a l t  water  i n  t h e  b a s a l  a q u i f e r s .  
The h y d r o l o g i c  h e a d  o f  t h e  b a s a l  w a t e r  t a b l e  i n c r e a s e s  by 
0 . 5  m/km i n l a n d ,  wh ich  i s  t y p i c a l  of  a Ghyben-Herzbe rg  l e n s  
s y s  tem. 

Impermeab le  a s h  b e d s  a r e  commonly f o u n d  i n t e r b e d d e d  w i t h  
t h e  more o p e n  f r a c t u r e d  b a s a l t  l a v a  f l o w s .  These  h a v e  t h e  
e f f e c t  o f  i m p e d i n g  t h e  downward f l o w  of  m e t e o r i c  r e c h a r g e ,  
a n d  t h u s  p r o d u c e  a l o c a l i z e d  p e r c h e d  water  t a b l e .  The n e a r -  
v e r t i c a l  d i p  a n g l e s  o f  t h e  d i k e  s y s t e m s  w i t h i n  r i f t  z o n e s  a n d  
c a l d e r a s  g e n e r a l l y  h i n d e r  t h e  s e a w a r d  f l o w  of  g r o u n d w a t e r  
t h r o u g h  t h e  b a s a l  a q u i f e r ;  t h i s  r e s t r i c t i o n  r e s u l t s  i n  a n  
e l e v a t e d  wa te r  t a b l e  u p s l o p e  o f  t h e  d i k e  z o n e  a n d  d e p r e s s e d  
wa te r  l e v e l s  d o w n s l o p e .  H i g h - l e v e l  d i k e - i m p o u n d e d  a q u i f e r s  
a l s o  o c c u r  i n  a reas  where c r o s s c u t t i n g  d i k e  c o m p l e x e s  p e r c h  
l o c a l  r e c h a r g e  ( S t e a r n s  a n d  Macdona ld ,  1 9 4 6 ) .  

The h y d r o l o g y  o f  t h e  o l d e r  i s l a n d s  ( r i g h t - h a n d  s i d e  o f  
F i g .  3 )  i s  a f f e c t e d  by  a l l u v i a t i o n  and  s o i l  f o r m a t i o n  as  w e l l  as  
by e r o s i o n a l  e x p o s u r e  o f  h i g h - l e v e l  a q u i f e r s .  The f o r m a t i o n  
o f  r e l a t i v e l y  i m p e r m e a b l e  s e d i m e n t  l a y e r s  f r i n g i n g  t h e  l o w e r  
a n d  s u b m a r i n e  s l o p e s  o f  t h e  i s l a n d  h a s  t h e  e f f e c t  o f  r e -  
s t r i c t i n g  t h e  o u t f l o w  o f  f r e s h  water  f rom t h e  b a s a l  a q u i f e r s ,  
r e s u l t i n g  i n  a much t h i c k e r  f r e s h w a t e r  l ens  b e n e a t h  t h e  i s l a n d  
( S t e a r n s  a n d  V a k s v i k ,  1 9 3 5 ) .  Impermeab le  s o i l  c o v e r  a t  t h e  
s u r f a c e  h i n d e r s  t h e  downward p e r c o l a t i o n  o f  m e t e o r i c  water ,  
t h u s  i n c r e a s i n g  s u r f a c e  d i s c h a r g e  r a t e s .  E r o s i o n a l  e x p o s u r e  
o f  a s h - b e d  p e r c h e d  water t a b l e s  and  d ike - impounded  a q u i f e r s  
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Fig. 2 .  Orographic effects on r a i n f a l l  (from Takasaki. 1978). 
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h a s  p r q d u c e d  p e r e n n i a l ,  h i g h - l e v e l  s p r i n g  d i s c h a r g e ,  wh ich  
a l s o  i n c r e a s e s  s u r f a c e  d i s c h a r g e  o f  f r e s h w a t e r s .  

I n  g e n e r a l ,  g r o u n d w a t e r  g e o c h e m i s t r y  h a s  been  found  t o  
be  h i g h l y  l o c a l i z e d .  I t  i s  s t r o n g l y  c o n t r o l l e d  by a q u i f e r  
t y p e ,  r o c k  t y p e ,  s o i l  c o v e r ,  s u r f a c e  l a n d  u s a g e ,  a n d  r e c h a r g e -  
d i s c h a r g e  ra tes .  I n  y o u n g e r  i s l a n d s  h a v i n g  h i g h  r e c h a r g e  
r a t e s ,  ' b a s a l  o u t f l o w  i s  v e r y  r a p i d ;  r o c k  wa te r  i n t e r a c t i o n s  
are  m i n i m a l  a n d  t h u s  g r o u n d w a t e r  s i l i c a  c o n c e n t r a t i o n s  a r e  
r e l a t i v e l y  low. S i n c e  sea water  e n c r o a c h m e n t  i n t o  t h e  b a s a l  
l e n s  i s  s i g n i f i c a n t  o n l y  i n  n e a r s h o r e  a q u i f e r s ,  mos t  s a l t s  
a r e  p r e s e n t  o n l y  i n  v e r y  low c o n c e n t r a t i o n s  i n  t h e  i n l a n d  
a r eas .  On t h o s e  p a r t s  o f  t h e  y o u n g e r  i s l a n d s  where  r e c h a r g e  
i s  low,  t h e  g r o u n d w a t e r  c h e m i s t r y  i s  much d i f f e r e n t .  Both  
t i d a l  m i x i n g  a n d  upward m i g r a t i o n  o f  sea water  s a l t s  i n t o  t h e  
b a s a l  a q u i f e r s  c o n s i d e r a b l y  e l e v a t e  t h e  c o n c e n t r a t i o n s  o f  
d i s s o l v e d  s a l t s ;  l o n g e r  r e s i d e n c e  t i m e s  o f  t h e  g r o u n d w a t e r s  
a l s o  i n c r e a s e s  s i l i c a  c o n c e n t r a t i o n s .  Thermal  e f f e c t s  s u c h  
as  t h o s e  a r i s i n g  f rom a h o t  i n t r u s i v e  body a l s o  s e r v e  t o  
i n c r e a s e  t h e  s a l t s  c o n c e n t r a t i o n s ;  m i x i n g  o f  s a l i n e  a n d  f r e s h -  
wa te r s  i s  a c c e l e r a t e d  by t h e r m a l  c o n v e c t i o n ,  and  d i s s o l v e d  
s i l i c a  c o n c e n t r a t i o n s  commonly i n c r e a s e  w i t h  h i g h  g r o u n d w a t e r  
t e m p e r a t u r e s .  

S o i l  c o v e r  a n d  l o n g e r  g r o u n d w a t e r  r e s i d e n c e  t i m e s  on t h e  
o l d e r  i s l a n d s  i n c r e a s e  med ian  s i l i c a  c o n c e n t r a t i o n s  by 
a p p r o x i m a t e l y  a f a c t o r  of  two a b o v e  t h o s e  o b s e r v e d  on t h e  
y o u n g e r  i s l a n d s .  A g r i c u l t u r a l  e f f e c t s ,  p a r t i c u l a r l y  i r r i g a -  
t i o n  r e c h a r g e ,  a l s o  e l e v a t e  s i l i c a  c o n c e n t r a t i o n s .  The c o n -  
c e n t r a t i o n s  of o t h e r  s a l t s  c a n  b e  h i g h l y  v a r i a b l e :  h i g h - l e v e l ,  
d ike - impounded  m e t e o r i c  wa te r  w i l l  h a v e  v e r y  low c o n c e n t r a t i o n s  
as  w i l l  some i n l a n d  b a s a l  waters ,  I n  n e a r s h o r e  b a s a l  a q u i f e r s ,  
where  h e a v y  g r o u n d w a t e r  w i t h d r a w a l  h a s  a c c e l e r a t e d  sea water  
m i g r a t i o n  i n t o  t h e  f r e s h w a t e r  l e n s ,  waters  a r e  b r a c k i s h  t o  
s a l i n e  (Macdonald a n d  A b b o t t ,  1970). 

A s s e s s m e n t  c r i t e r i a  

The v a r i a b i l i t y  o f  t h e  l o c a l  g e o l o g i c  s t r u c t u r e s  a n d  
c o n s e q u e n t  c o m p l e x i t y  o f  t h e  g r o u n d w a t e r  h y d r o l o g y  a n d  g e o -  

t r y  h a v e  made i t  i m p o s s i b l e  t o  r e l y  on  a s i n g l e  s e t  o f  
f o r  t h e  i d e n t i f i c a t i o n  o f  p o t e n t i a l  g e o t h e r m a l  r e s e r -  

v o i r s .  The p r e s e n t  a s s e s s m e n t  i s  b a s e d  on  i n f o r m a t i o n  ob -  . 
t a i n e d  f r o m  s e v e r a l  t y p e s  o f  r e g i o n a l  s u r v e y s  wh ich  h a v e  b e e n  
c a r r i e d  o u t  i n  H a w a i i  d u r i n g  t h e  l a s t  15 t o  20 y e a r s .  Our 
a p p r a i s a l  o f  t h e  p o t e n t i a l  f o r  e a c h  a rea  w i l l  be  a q u a l i t a t i v e  
a s s e s s m e n t  b a s e d  on t h e  f o l l o w i n g  t y p e s  o f  i n f o r m a t i o n :  

( 1 )  S u r f a c e  g e o l o g y .  S u r f a c e  m a n i f e s t a t i o n s  o f  r i f t  
z o n e s ,  c a l d e r a s ,  and  r e c e n t  e r u p t i v e  a c t i v i t y  a r e  
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( 3 )  

e a s i l y  i d e n t i f i a b l e ,  a l t h o u g h ,  e x c e p t  i n  areas  o f  
o b v i o u s  t h e r m a l  a c t i v i t y  ( s p r i n g s  a n d  f u m a r o l e s ) ,  
t h e y  p r o v i d e  l i t t l e  i n f o r m a t i o n  c o n c e r n i n g  s u b s u r -  
f a c e  c o n d i t i o n s .  

I n f r a r e d  s t u d i e s .  I n f r a r e d  i m a g e r y  o f  l a n d  s u r f a c e  
a n d  n e a r s h o r e  o c e a n  waters c a n  i d e n t i f y  t h e r m a l  
s p r i n g  d i s c h a r g e s  a n d  a b o v e - a m b i e n t  g round  t e m p e r a -  
t u r e s .  A t  p r e s e n t ,  i n f r a r e d  s u r v e y s  h a v e  b.een c o n -  
d u c t e d  o n l y  o v e r  t h e  i s l a n d  o f  H a w a i i .  

S e i s m i c  s t u d i e s .  P a s s i v e  e a r t h q u a k e  m o n i t o r i n g  c a n  
i d e n t i f y  s t r u c t u r a l  f e a t u r e s  s u c h  as  f r a c t u r e s  a n d  
r i f t  z o n e s  n o r m a l l y  a s s o c i a t e d  w i t h  t h e r m a l  s y s t e m s .  
R e l a t i v e l y  few p a s s i v e  s e i s m i c  d a t a  a r e  a v a i l a b l e  
f o r  a n y  i s l a n d  o t h e r  t h a n  H a w a i i ,  f o r  wh ich  t h e r e  
i s  e x c e l l e n t  c o v e r a g e .  S e i s m i c  r e f r a c t i o n  s u r v e y s  
c a n  be  u s e d  t o  i d e n t i f y  b u r i e d  magma chambers  and  
i n t r u s i v e s ;  s t u d i e s  of u s e  t o  t h e  p r e s e n t  s u r v e y  
have  b e e n  c o n d u c t e d  o n l y  on t h e  Koolau  v o l c a n i c  
p i p e  z o n e  on Oahu. 

M a g n e t i c  f i e l d  s t u d i e s .  A e r o m a g n e t i c  s u r v e y s  h a v e  
b e e n  used  t o  i d e n t i f y  m a g n e t i c  f i e l d  a n o m a l i e s  
a s s o c i a t e d  w i t h  b u r i e d  r i f t  z o n e s  a n d  c a l d e r a s .  
A l t h o u g h  a e r o m a g n e t i c  s t u d i e s  have  b e e n  made f o r  
a l l  t h e  m a j o r  H a w a i i a n  i s l a n d s ,  mos t  o f  t h e  s u r v e y s  
were  f l o w n  a t  h i g h  a l t i t u d e s ,  t h u s  h a v i n g  a d e p t h  
o f  p e n e t r a t i o n  on t h e  o r d e r  o f  1 0  km. 

G r a v i t y  s u r v e y s .  G r a v i t y  d a t a  c a n  p r o v i d e  i n f o r m a -  
t i o n  on t h e  l o c a t i o n s  of  d e n s e  i n t r u s i v e  b o d i e s  a n d  
d i k e  z o n e s .  R e g i o n a l  and  r e c o n n a i s s a n c e  g r a v i t y  
s u r v e y s  o f  t h e  t y p e  done  on H a w a i i  c a n  p r o v i d e  
l i t t l e  i n f o r m a t i o n  on c o n d i t i o n s  of  t h e  i d e n t i f i e d  
s y s t e m s  a t  d e p t h .  

Groundwate r  t e m p e r a t u r e  d a t a ,  N e a r - s u r f a c e  waters 
h a v i n g  t e m p e r a t u r e s  s i g n i f i c a n t l y  a b o v e  a m b i e n t  ,.are 
s t r o n g  e v i d e n c e  o f  a n e a r b y  g e o t h e r m a l  r e s e r v o i r .  
Groundwate r  t e m p e r a t u r e s  i n  H a w a i i  c a n  v a r y  by 
s e v e r a l  d e g r e e s  d e p e n d i n g  on t h e  a l t i t u d e  a n d  t e m -  
p e r a t u r e  a t  wh ich  t h e  water e n t e r e d  t h e  s u b s u r f a c e  
a q u i f e r .  F u r t h e r ,  t h e  r o u t i n e l y  a v a i l a b l e  d a t a  
( f r o m  t h e  U.S. G e o l o g i c a l  S u r v e y ,  S t a t e  o f  H a w a i i  
Board o f  P u b l i c  H e a l t h  a n d  D e p a r t m e n t  o f  Land a n d  
N a t u r a l  R e s o u r c e s ,  a n d  t h e  c o u n t i e s  ' B o a r d s  o f  Water 
S u p p l y )  were found  t o  be  o f  v a r i a b l e  r e l i a b i l i t y  
and  t h u s  were o f  o n l y  m a r g i n a l  u t i l i t y .  
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( 7 )  Groundwate r  g e o c h e m i s t r y  d a t a .  N e a r - s u r f a c e  
w a t e r s  c a n  h a v e  g e o c h e m i c a l  a n o m a l i e s  ( i . e . ,  
u n u s u a l  s a l t s  c o n c e n t r a t i o n s )  t h a t  a r i s e  f r o m  h i g h  
t e m p e r a t u r e  r o c k - w a t e r  i n t e r a c t i o n .  The s a l t s  
commonly u s e d  as i n d i c a t o r s  o f  t h e r m a l l y  a l t e r e d  
g r o u n d w a t e r  a r e :  s i l i c a  ( S i 0 2 )  - - t o t a l  c o n c e n t r a t i o n  
i s  a f u n c t i o n  o f  t e m p e r a t u r e ;  sod ium,  p o t a s s i u m ,  
c a l c i u m  ( N a ,  K ,  Ca) - - e q u i l i b r i u m  c o n c e n t r a t i o n s  in 
t h e r m a l  w a t e r s  are  r e l a t e d  t o  t h e  e m p i r i c a l l y  d e -  
r i v e d  e q u a t i o n :  

6 - 2.24 1647 
273 -1. T°C l o g  (Na/K) + l o g  (Ca/Na)  = 

fj = 1 / 3 ,  T>lOO°C; 6 = 4 / 3 ,  T < 100°C 

( F o u r n i e r  a n d  T r u e s d e l l ,  1 9 7 3 ) ;  c h l o r i d e ,  magnesium 
( C l ,  Mg) - - c h l o r i d e  i o n  c o n c e n t r a t i o n s  a r e  commonly 
e l e v a t e d  i n  t h e r m a l l y  a l t e r e d  g r o u n d w a t e r s  by c o n -  
t a m i n a t i o n  f r o m  magmat ic  v o l a t i l e s ,  w h e r e a s  mag- 
n e s i u m  i o n  c o n c e n t r a t i o n s  a r e  r e d u c e d  by r e a c t i o n  
w i t h  c l a y  m i n e r a l s .  C1/Mg i o n  r a t i o s  c a n  be u s e d  
t o  d i f f e r e n t i a t e  be tween  c o l d ,  t h e r m a l l y  a l t e r e d  
wa te r  and  f r e s h  water  mixed w i t h  sea w a t e r .  D i f f i -  
c u l t i e s  i n  i n t e r p r e t i n g  t h e  g r o u n d w a t e r  g e o c h e m i c a l  
d a t a  a r o s e  f r o m  r e l i a b i l i t y  of t h e  a v a i l a b l e  d a t a ,  
v a r i a t i o n s  o f  s i l i c a  c o n c e n t r a t i o n  w i t h  l o c a l  
g e o l o g i c  s e t t i n g  ( s ee  a b o v e ) ,  a n d  sea water  c o n -  
t a m i n a t i o n  o f  n e a r - s u r f a c e  a q u i f e r s  w i t h  b r a c k i s h  
( s ee  a b o v e ) .  

R e s  ul t s  

The d a t a  c o m p i l e d  d u r i n g  P h a s e  I o f  t h e  D i r e c t  Heat 
R e s o u r c e s  A s s e s s m e n t  P rogram a r e  p r e s e n t e d  b e l o w  and  c o n s i s t  
of a b r i e f  o u t l i n e  o f  t h e  r e g i o n a l  g e o l o g y  and  g e o p h y s i c s  as  
w e l l  as  a t o p o g r a p h i c - m e t e o r o l o g i  h y d r o l o g i c  p r o f i l e  of  e a c h  

The g r o u n d w a t e r  chemis  t r  d a t a  a r e  p r e s e n t e d  i n  t h e  
d i t e d ,  c o m p u t e r - g e n e r a t e  maps f o r  e a c h  i s l a n d  of  

a l l  w e l l s  h a v i n g  s i l i c a  c o n c e n t r a t i o n s  s i g n i f i c a n t l y  a b o v e  
t h e  med ian  f o r  t h e  i s l a n d ;  I n c l u d e d  w i t h  t h e  maps a r e  t a b l e s  
o f  t h e  m o s t  r e c e n t l y  a v a i l a b l e  c h e m i c a l  d a t a  f o r  e a c h  o f  t h e  
i d e n t i f i e d  water  s o u r c e s .  Areas on e a c h  i s l a n d  w i t h  e l e v a t e d  
Cl/Mg r a t i o s  a r e  a l s o  d e n o t e d  map p l o t s .  

The d a t a  p r e s e n t a t i o n  f o r  i s l a n d  i s  f o l l o w e d  by a n  
i n t e r p r e t a t i o n  a n d  q u a l i t a t i v e  a s s e s s m e n t  of t h e  g e o t h e r m a l  
p o t e n t i a l  f o r  t h e  i s l a n d  b a s e d  on a l l  t h e  i n f o r m a t i o n  p r e -  
s e n t e d .  
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HAWAII 

The i s l a n d  o f  H a w a i i  i s  t h e  y o u n g e s t  a n d  l a r g e s t  of  t h e  
H a w a i i a n  c h a i n  ( 1 0 , 4 3 8  s q .  km) a n d  i s  made up of  f i v e  known 
v o l c a n i c  s y s t e m s  ( two  e a r l i e r  v o l c a n i c  e r u p t i v e  c e n t e r s  a r e  
t h o u g h t  t o  have  b e e n  c o v e r e d  by more r e c e n t  a c t i v i t y  o f  
Mauna Loa) .  The o l d e s t  r o c k s  e x p o s e d  on t h e  i s l a n d  s u r f a c e  
a r e  t h o s e  o f  t h e  N i n o l e  V o l c a n i c  S e r i e s  ( F i g .  4 )  and  a r e  a b o u t  
500 ,000  y e a r s  o l d ;  t h e  y o u n g e s t  v o l c a n i c  s y s t e m  on t h e  i s l a n d  
is K i l a u e a ,  wh ich  l a s t  e r u p t e d  i n  S e p t e m b e r  o f  1977.  The 
o t h e r  v o l c a n i c  s y s t e m s  on H a w a i i  ( i n  o r d e r  o f  i n c r e a s i n g  a g e )  
a r e  Mauna Loa, H u a l a l a i ,  Mauna Kea, and  K o h a l a .  A summary o f  
t h e  s u r f a c e  g e o l o g y  o f  t h e  i s l a n d  o f  H a w a i i  i s  p r e s e n t e d  i n  
F i g u r e  4 .  

Hawa i i an  v o l c a n i s m  t a k e s  p l a c e  i n  a s e r i e s  o f  r e l a t i v e l y  
d i s t i n c t i v e  p h a s e s ,  s e v e r a l  o f  which  a r e  e x e m p l i f i e d  by t h e  
v o l c a n i c  s y s t e m s  on H a w a i i  ( S t e a r n s ,  1 9 6 7 ) .  K i l a u e a  ( a l t i t u d e :  
1 2 3 1  m )  i s  p r e s e n t l y  i n  t h e  m i d s t  o f  i t s  y o u t h f u l  s h i e l d -  
b u i l d i n g  p h a s e s - - v e r y  a c t i v e ,  e i t h e r  e r u p t i n g  c o n t i n u o u s l y  
o v e r  l o n g  p e r i o d s  of t i m e  o r  a t  i n t e r v a l s  o f  t h e  o r d e r  o f  
e i g h t e e n  months .  The v e r y  f l u i d  b a s a l t i c  l a v a s  p r o d u c e d  a r e  
r e l e a s e d  f r o m  t h e  summit c a l d e r a  o r  a l o n g  two m a j o r  r i f t  
z o n e s  r a d i a t i n g  t o  t h e  e a s t  and  s o u t h w e s t  f r o m  t h e  summit 
c a l d e r a  ( F i g .  5 ) .  F l o w s  o f  t h e  K i l a u e a  s h i e l d  a r e  t h i n  
( a v e r a g i n g  a few c e n t i m e t e r s  t o  f i v e  meters  i n  t h i c k n e s s )  
a n d  a r e  i n t e r l a c e d  w i t h  l a v a  t u b e s ;  t h e  r o c k s  a r e  g e n e r a l l y  
q u i t e  p o r o u s  a n d  h i g h l y  f r a c t u r e d .  T h e r e  i s  l i t t l e  s o i l  
c o v e r  o v e r  most  o f  t h e  K i l a u e a  s h i e l d  a n d  t h e  e n t i r e  s y s t e m  
h a s  a h i g h  p e r m e a b i l i t y  t o  r a i n  wa te r .  

Mauna Loa ( a l t i t u d e :  4169 m )  i s  c o n s i d e r a b l y  o l d e r  a n d  
l a r g e r  t h a n  K i l a u e a  and  i s  p r o b a b l y  i n  t h e  m a t u r e  s h i e l d -  
b u i l d i n g  s t a g e .  U n t i l  r e c e n t l y  ( 1 9 5 0 ) ,  Mauna Loa e r u p t e d  
f r e q u e n t l y  w i t h  a p e r i o d i c i t y  o f  a p p r o x i m a t e l y  t h r e e  y e a r s .  
S i n c e  1 9 5 0 ,  o n l y  one  e r u p t i o n  h a s  o c c u r r e d ,  t h a t  of  J u l y  1975 .  
The r o c k  t y p e  a n d  s t r u c t u r e  of  Mauna Loa i s  n o t  s i g n i f i c a n t l y  
d i f f e r e n t  f r o m  t h a t  o f  K i l a u e a .  The p r e d o m i n a n t  c e n t e r s  o f  
a c t i v i t y  on Mauna Loa a re  a t  t h e  summit c a l d e r a  a n d  a l o n g  a 
s o u t h  a n d  a n  e a s t  r i f t  zone .  The r o c k  u n i t s  a r e  f r a c t u r e d  
a n d  u n d o u b t e d l y  a r e  as p o r o u s  as t h o s e  o f  K i l a u e a ,  a l t h o u g h  . 
m i n o r  a s h  b e d d i n g  o c c u r s  wh ich  p r e s e n t s  some r e s i s t a n c e  t o  
downward p e r c o l a t i o n  o f  h i g h - l e v e l  p r e c i p i t a t i o n  ( S t e a r n s  a n d  
Macdonald ,  1 9 4 6 ) .  

H u a l a l a i  ( a l t i t u d e :  2521 m )  i s  t o  t h e  n o r t h e a s t  o f  , 
Mauna Loa and  a p p e a r s  t o  b e  i n  a l a t e  m a t u r e  o r  p o s t - c a l d e r a  
s t a g e  o f  a c t i v i t y ,  a l t h o u g h  a t  p r e s e n t  i t  i s  u n c e r t a i n  w h e t h e r  
a c a l d e r a  e v e r  e x i s t e d  f o r  t h i s  s y s t e m .  The m o s t  r e c e n t  
a c t i v i t y  f r o m  H u a l a l a i ,  i n  a b o u t  1801 ,  p r o d u c e d  a r e l a t i v e l y  
s m a l l  l a v a  f l o w  t h a t  w a s  e x c e p t i o n a l l y  r i c h  i n  d u n i t e  
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x e n o l i t h s  (Macdonald a n d  A b b o t t ,  1 9 7 0 ) .  Most s u r f a c e  f l o w s  
on t h i s  s y s t e m  a r e  h i g h l y  d i f f e r e n t i a t e d  and  a r e  more a l k a -  
l i n e  t h a n  t h o s e  f o u n d  on Mauna Loa o r  K i l a u e a .  A l t h o u g h  
t h e r e  i s  some e v i d e n c e  t h a t  t y p i c a l  r i f t  z o n e  e r u p t i v e  
a c t i v i t y  o c c u r r e d  on H u a l a l a i ,  t h e  r i f t  z o n e s  a r e  n o t  c l e a r l y  
d e f i n e d  by s u r f a c e  m a n i f e s t a t i o n s .  S u b s t a n t i a l  a s h  l a y e r s  
a r e  found  o v e r  p a r t s  o f  t h e  H u a l a l a i  s h i e l d ,  b u t  s o i l  d e v e l o p -  
ment  i s  n o t  v e r y  a d v a n c e d  b e c a u s e  o f  t h e  e x t r e m e l y  low r a i n -  
f a l l  i n  t h i s  p a r t  o f  t h e  i s l a n d .  

Mauna Kea ( a l t i t u d e :  4205  m )  i s  i n  i t s  p o s t - c a l d e r a  
s t a g e  o f  a c t i v i t y ;  t h e  l a t e - s t a g e  l a v a s  a r e  more d i f f e r e n -  
t i a t e d  a l k a l i c  o l i v i n e  b a s a l t s ,  a n k a r a m i t e s ,  a n d  h a w a i i t e s ,  
w h e r e a s  t h e  o l d e r  l a v a  c o m p r i s i n g  t h e  o r i g i n a l  s h i e l d  a r e  
t y p i c a l  H a w a i i a n  o l i v i n e  b a s a l t s .  E x t e n s i v e  a s h  l a y e r s  were  
p r o d u c e d  by t h e  l a t e r ,  more e x p l o s i v e ,  v o l c a n i c s  a n d  a l t h o u g h  
a c a l d e r a  and  r i f t  s y s t e m  were  p r e s e n t  a t  one  t i m e  on Mauna 
Kea, t h e s e  f e a t u r e s  have  b e e n  c o v e r e d  by t h e  more r e c e n t  
a c t i v i t y .  The s t r i k e s  of t h e  r i f t  zone  o f  Mauna Kea h a v e  
b e e n  d e t e r m i n e d  b o t h  by t h e  l i n e a t i o n  o f  t h e  p a r a s i t i c  a s h  
c o n e s  a n d  by a e r o m a g n e t i c  a n d  g r a v i t y  s u r v e y s  ( F i g .  5 ) .  E x t e n -  
s i v e  s o i l  f o r m a t i o n  h a s  t a k e n  p l a c e  i n  t h e  l o w e r - a l t i t u d e  
a reas  where  t h e r e  i s  e x t e n s i v e  a s h  c o v e r ,  b u t  a t  t h e  h i g h e r  
e l e v a t i o n s ,  where t h e r e  i s  l i t t l e  r a i n f a l l  o r  b i o l o g i c a l  
a c t i v i t y ,  s o i l  d e v e l o p m e n t  i s  n e g l i g i b l e .  

The Koha la  v o l c a n i c  s t e m  ( a l t i t u d e :  1672 m) i s  c o n -  
s i d e r a b l y  o l d e r  t h a n  Mauna Kea a n d  h a s  a l r e a d y  u n d e r g o n e  
e x t e n s i v e  d i s s e c t i o n  a n d  s u b s e q u e n t  p o s t  e r o s i o n a l  v o l c a n i c  
a c t i v i t y .  S o i l  a n d  a s h  c o v e r  a r e  q u i t e  e x t e n s i v e  on t h i s  
s y s t e m ;  s t ream e r o s i o n  h a s  u t  d e e p  v a l l e y s  ( i n  some cases 
o v e r  4 0 0  m d e e p )  i n  t h e  w i  ward s i d e  o f  wha t  r e m a i n s  o f  
t h e  o r i g i n a l  s h i e l d .  Much o f  t h e  h i g h - l e v e l  g r o u n d w a t e r  
f e e d i n g  t h e  s p r i n g  a n d  s t r e a m  s y s t e m s  i s  f r o m  d i k e - i m p o u n d e d  
a q u i f e r s  a l o n g  t h e  n o r t h w e s t - s o u t h e a s t  t r e n d i n g  r i f t  s y s t e m  
o f  K o h a l a  ( S t e a r n s  a n d  Macdona ld ,  1 9 4 6 ) .  The e a r l i e r  v o l -  
c a n i c  s e r i e s  o f  K o h a l a  i s  made up o f  h o l e i i t i c  b a s a l t s  a n d  
t h o l e i i t e  o l i v i n e  b a s a l t s  i n t e r s p e r s  w i t h  a s h  l a y e r s .  The 
y o u n g e r  a n d  o l d e r  s e r i e S  a re  s e p a r a t e d  by a n  e r o s i o n a l  uncon-  
f o r m i t y ;  i n  some p l a c e s  as m'uch as  15 m o f  s o i l  a n d  w e a t h e r e d  
r o c k  a r e  f o u n d  b e n e a t h  t h e  y o u n g e r  l a v a s ,  i n d i c a t i n g  t h a t  
t h e r e  w a s  a s u b s t a n t i a l  p e r i o d  of q u i e s c e n c e  b e t w e e n  t h e  t w o  
e p i s o d e s  of  v o l c a n i s m  ( S t e a r n s  and  Macdonald,  1 9 4 6 ) .  

G e o p h y s i c a l  s u r v e y s  

E x t e n s i v e  a e r o m a g n e t i c  s u r v e y s  h a v e  b e e n  c o n d u c t e d  o v e r  
t h e  i s l a n d  o f  H a w a i i  i n  a n  e f  r t  t o  d e f i n e  t h e  d e e p e r  s t r u c -  
t u r e  o f  t h e  v o l c a n i c  s y s  t ems .  A t o t a l  f o r c e  a e r o m a g n e t i c  map 
o f  H a w a i i  ( M a l a h o f f  and  W o o l l a r d ,  1965)  i s  p r e s e n t e d  i n  F i g u r e  6 
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a 3 d  t h e i r  
Two t y p e s  
e l o n g a t e  
s y s  t e m s "  . 

i n t e r p r e t a t i o n  o f  t h e  m a g n e t i c  d a t a  i n  F i g u r e  7 .  
of  m a g n e t i c  a n o m a l i e s  a r e  o u t l i n e d  i n  t h e  f i g u r e :  
nomaly z o n e s  and  more c o n f i n e d  " v o l c a n i c  v e n t  

T h e r e  a r e  s u b s t a n t i a l  d i f f e r e n c e s  be tween  t h e  anomaly  
and  v e n t  s y s t e m s  i n  F i g u r e  7 and  t h e  n e a r - s u r f a c e  s t r u c t u r a l  
and  r i f t  f e a t u r e s  found  on  H a w a i i .  The o b s e r v e d  d i f f e r e n c e s  
a r e  p r i m a r i l y  due  t o  t h e  f l i g h t  e l e v a t i o n  o f  t h e  s u r v e y  a n d  
c o n s e q u e n t  r e c o g n i t i o n  o f  m a g n e t i c  p r o p e r t i e s  o f  d e e p e r  f e a -  
t u r e s  (5  t o  1 0  km d e e p ) .  Thus t h e  anomaly  z o n e s  o u t l i n e d  by 
Malahof f  a n d  W o o l l a r d  p r o b a b l y  a r i s e  f r o m  c r u s t a l  f e a t u r e s  
r a t h e r  t h a n  t h e  n e a r - s u r f a c e  s t r u c t u r e  o f  t h e  i s l a n d .  A l -  
t hough  t h e  v o l c a n i c  p i p e  z o n e s  o u t l i n e d  by t h e  a e r o m a g n e t i c  
s u r v e y s  a r e  a s s o c i a t e d  w i t h  t h e  n e a r - s u r f a c e  c a l d e r a  s y s t e m s ,  
t h e  d e l i n e a t i o n  o f  s e v e r a l  " v o l c a n i c  v e n t  z o n e s "  which  have  
no  s u r f a c e  m a n i f e s t a t i o n s  i n d i c a t e s  a s t r o n g  c r u s t a l  c o n t r o l  
o v e r  t h e s e  a n o m a l i e s  as w e l l .  

G r a v i t y  s u r v e y s  c a r r i e d  o u t  on t h e  i s l a n d  of  H a w a i i  
a g r e e  w i t h  t h e  s u r f a c e  f e a t u r e s  o f  H a w a i i  somewhat b e t t e r  
t h a n  d o  t h e  a e r o m a g n e t i c  s u r v e y s .  F i g u r e  8 p r e s e n t s  a Bouguer  
g r a v i t y  anomaly  m a p  of t h e  i s l a n d  ( K i n o s h i t a ,  1 9 6 5 ) .  G r a v i t y  
h i g h s  a r e  o b s e r v e d  n e a r  t h e  c a l d e r a s  o f  mos t  o f  t h e  v o l c a n o e s ,  
i n d i c a t i r . g  t h e  p r e s e n c e  o f  a l a r g e  m a s s  o f  d e n s e  m a t e r i a l  
w i t h i n  t h e  main  v e n t  s y s t e m  and  magma r e s e r v o i r .  H u a l a l a i  i s  
a n o t a b l e  e x c e p t i o n  t o  t h i s  t r e n d ;  t h e  a b s e n c e  o f  a n  o b s e r v a b l e  
c a l d e r a  complex  and  t h e  e x t r e m e  d i f f e r e n t i a t i o n  o f  t h e  l a v a s  
of  H u a l a l a i  ( i n d i c a t i v e  of  a s m a l l  a n d  p e r h a p s  d e e p  magma 
chamber )  i s  c o n s i s t e n t  w i t h  t h e  a b s e n c e  o f  a w e l l - d e f i n e d  
g r a v i t y  h i g h  i n  t h i s  a rea .  One o t h e r  g r a v i t y  anomaly  t h a t  
may a l s o  b e  o f  i n t e r e s t  i n  t h e  p r e s e n t  s t u d y  i s  t h e  e l o n g a t e  
f e a t u r e  t o  t h e  s o u t h  o f  H u a l a l a i .  A l t h o u g h  t h e r e  i s  n o  known 
r i f t  s y s t e m  a s s o c i a t e d  w i t h  t h e  g r a v i t y  a n o m a l y ,  i t  i s  i n  a n  
a rea  o f  h i g h  s e i s m i c  a c t i v i t y .  T h e r e  i s  a f r a c t u r e  s y s t e m  
t h r o u g h  t h i s  d i s t r i c t  ( K e a l a k e k u a  f a u l t  s y s t e m  [Macdonald and  
A b b o t t ,  1 9 7 0 ] ) ,  and  i t  i s  p o s s i b l e  t h a t  t h e r e  i s  a n  i n t r u s i v e  
mass a t  some d e p t h  b e n e a t h  t h e  s u r f a c e  f a u l t .  

S e i s m i c  c o v e r a g e  o f  t h e  i s l a n d  o f  H a w a i i  i s  q u i t e  e x -  
t e n s i v e ,  a n d  f a r  more d a t a  have  b e e n  a c q u i r e d  o v e r  t h e  l a s t  
s e v e r a l  y e a r s  by t h e  H a w a i i  Volcano  O b s e r v a t o r y  t h a n  c o u l d  
r e a s o n a b l y  b e  summarized h e r e .  Recorded  e a r t h q u a k e s  on H a w a i i  
number  i n  t h e  t h o u s a n d s  p e r  y e a r ,  a n d  we f e e l  t h a t  a d a t a  s e t  
c o v e r i n g  two y e a r s  g i v e s  a s u f f i c i e n t l y  a c c u r a t e  d i s t r i b u t i o n  
o f  e a r t h q u a k e s  f o r  t h e  p u r p o s e  o f  t h e  p r e s e n t  d i s c u s s i o n .  
F i g u r e s  9 and  1 0  a r e  e p i c e n t e r  p l o t s  o f  a l l  d e t e c t e d  e a r t h q u a k e s  
on t h e  i s l a n d  o f  H a w a i i  d u r i n g  1976 a n d  1977 ( H a w a i i  Volcano  
O b s e r v a t o r y ,  Summary 76 a n d  7 7 ,  r e s p e c t i v e l y ) .  The r e g i o n  of 
h i g h e s t  a c t i v i t y  i s  a l o n g  t h e  s o u t h e a s t  r i f t  and  Puna a rea  of 
K i l a u e a .  O t h e r  r e g i o n s  o f  h i g h  a c t i v i t y  a r e  found a l o n g  t h e  
K a o i k i  F a u l t  Sys t em ( a n  a rea  o f  h i g h  t e c t o n i c  e a r t h q u a k e  
a c t i v i t y  r a t h e r  t h a n  v o l c a n i c )  and  t h e  s o u t h w e s t  r i f t  o f  
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Fig. 7. Primary r i f t  zones and vo lcan ic  p ipe  zones of  H a w a i i  (from Malahoff and 
Woollard, 1965).  
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Fig. 8. Bouguer gravity anomaly map of Hawaii (from Kinoshita, 1965).  
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Fig. 9 .  Earthquake epicenter p lot  for Hawaii, 1976 (from Koyanagi et  a l . ,  1978a). 
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Fig. 10. Earthquake epicenter plot  for Hawaii, 1977 (from Koyanagi et a l . ,  1978b). 
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K i l a u e a .  S i g n i f i c a n t  a c t i v i t y  a l s o  o c c u r s  a l o n g  t h e  K e a l a k e k u a  
F a u l t  Sys t em i n  a p p r o x i m a t e l y  t h e  same l o c a t i o n  as t h e  e l o n -  
g a t e  g r a v i t y  anomaly  d i s c u s s e d  a b o v e ,  S e i s m i c  a c t i v i t y  i s  
a l s o  somewhat e l e v a t e d  a l o n g  t h e  H u a l a l a i  a n d  Mauna Kea r i f t  
s y s t e m s ;  some m i n o r  a c t i v i t y  o c c u r s  i n  t h e  Kawaihae area as 
w e l l .  It i s  u n l i k e l y  t h a t  t h e  o b s e r v e d  se i smic  a c t i v i t y  
a r i s e s  d i r e c t l y  f r o m  g e o t h e r m a l  r e s e r v o i r s  i n  t h e s e  areas;  
n o n e t h e l e s s ,  t h e  p r e s e n c e  o f  e a r t h q u a k e  a c t i v i t y  i s  t h o u g h t  
t o  be  i n d i c a t i v e  o f  o t h e r  s u b s u r f a c e  s t r u c t u r a l  f e a t u r e s  
( r i f t  z o n e s  o r  f a u l t  s y s t e m s )  w i t h  wh ich  r e s e r v o i r s  may be  
a s s o c i a t e d .  

I n f r a r e d  s u r v e y s  h a v e  b e e n  c a r r i e d  o u t  o v e r  some o f  t h e  
n e a r - s h o r e  areas o f  t h e  i s l a n d  o f  H a w a i i  ( F i s c h e r  e t  a l . ,  
1966)  i n  a n  a t t e m p t  t o  i d e n t i f y  s p r i n g  d i s c h a r g e  o f  b a s a l  
waters  a l o n g  t h e  p e r i m e t e r  o f  t h e  i s l a n d .  A l t h o u g h  t h e  
o r i g i n a l  i n t e n t  o f  t h e  s t u d y  w a s  t o  i d e n t i f y  s p r i n g s  w i t h  
t e m p e r a t u r e s  c o l d e r  t h a n  s u r f a c e  o c e a n  w a t e r ,  s e v e r a l  w a r m  
wa te r  a n o m a l i e s  were o b s e r v e d .  F i g u r e  11 ( a f t e r  F i s c h e r  e t  a l . ,  
1966) p r e s e n t s  a map o f  a r eas  t h a t  were s u r v e y e d ,  as w e l l  as 
t h o s e  p a r t s  o f  t h e  i s l a n d  d i s c h a r g i n g  w a r m  water .  W a r m  
s p r i n g s  a l o n g  t h e  Puna a n d  Ka 'u  c o a s t  a r e  i n d i c a t i v e  of  b a s a l  
waters  h e a t e d  by t h e  v o l c a n i c  r i f t  z o n e s ,  a s  m i g h t  be  e x -  
p e c t e d  i n  a n  area o f  a c t i v e  v o l c a n i s m .  The rma l  d i s c h a r g e s  
a l o n g  t h e  Kona c o a s t  a r e  somewhat more s u r p r i s i n g  i n  t h a t  
t h e r e  a r e  n o  known a c t i v e  r i f t  z o n e s  i n  t h e  v i c i n i t y .  The 
c o i n c i d e n c e  o f  w a r m e r  t h a n  e x p e c t e d  g r o u n d w a t e r s  i n  a n  a rea  
h a v i n g  b o t h  g r a v i t y  and  s e i s m i c  a n o m a l i e s  s t r o n g l y  s u g g e s t s  
t h a t  t h e r m a l  g r o u n d w a t e r  may b e  a s s o c i a t e d  w i t h  a s t r u c t u r a l  
f e a t u r e  i n  t h e  v i c i n i t y .  No o t h e r  s i g n i f i c a n t  i n f r a r e d  
a n o m a l i e s  h a v e  b e e n  o b s e r v e d  i n  t h e  c o a s t a l  d i s c h a r g e s  o f  
H a w a i i ;  however ,  i n  l i g h t  o f  t h e  l i m i t e d  n a t u r e  o f  t h e  s t u d y ,  
a more d e t a i l e d  s u r v e y  o f  H a w a i i  and  t h e  o t h e r  i s l a n d - s  may 
p r o v e  w o r t h w h i l e .  

Downhole t e m p e r a t u r e  p r o f i l e s  h a v e  r e c e n t l y  b e e n  o b t a i n e d  
f o r  s e v e r a l  s h a l l o w  w e l l s  a r o u n d  t h e  i s l a n d  o f  H a w a i i  ( D .  Epp ,  
H I G  t e c h n i c a l  r e p o r t  i n  p r e p . ) .  To e n s u r e  t h a t  t h e  downhole  
t e m p e r a t u r e s  were i n  e q u i l i b r i u m  w i t h  t h e  s u r r o u n d i n g  r o c k ,  
t h e  s u r v e y  w a s  r e s t r i c t e d  t o  w e l l s  t h a t  were n o t  pumped on a 
r e g u l a r  s c h e d u l e ,  a n d  t h u s  o n l y  a r e l a t i v e l y  s m a l l  number o f  
t o t a l  w e l l s  on t h e  i s l a n d  were s u r v e y e d .  

A p l o t  of t h e  w e l l s  s u r v e y e d  a n d  t h e  maximum downhole  
t e m p e r a t u r e s  r e c o r d e d  a r e  p r e s e n t e d  i n  F i g u r e  1 2 .  Two areas of  
t h e  i s l a n d  h a v e  o b v i o u s  t h e r m a l  a n o m a l i e s :  Puna a n d  Kawaihae.  
The Puna d i s t r i c t  h a s  a known h i g h - t e m p e r a t u r e  r e s o u r c e  a t  a 
d e p t h  of  a p p r o x i m a t e l y  2 km; t h e  p r e s e n c e  o f  t h e r m a l  a n o m a l i e s  
i n  s h a l l o w  w e l l s  i n  t h i s  a rea  may b e  i n d i c a t i v e  o f  a n e a r -  
s u r f a c e  h e a t  s o u r c e  t h a t  may b e  o f  u s e  i n  d i r e c t  h e a t  a p p l i -  
c a t i o n s .  The p r e s e n c e  o f  n e a r - s u r f a c e  w a r m  waters i n  Kawaihae 
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Fig. 11. Map of infrared surveys and anomalies on Hawaii (from Fischer et al., 1966). 
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Maximum temperature ("C) in measured wells. 

Fig. 12. Map-of wells on Hawai i  for which temperature prof i les  have been 
made (from Epp, i n  prep.). 
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s t r o n g l y  s u g g e s t s  t h a t  a t h e r m a l  s o u r c e  e x i s t s  i n  t h i s  a rea  
as w e l l .  F u r t h e r  i n v e s t i g a t i o n  o f  t h e  a r ea  is r e q u i r e d  t o  
d e t e r m i n e  w h e t h e r  t h e  p o t e n t i a l  r e s o u r c e  i s  a s h a l l o w ,  low- 
t e m p e r a t u r e  r e s e r v o i r  o r  w h e t h e r  a h i g h - t e m p e r a t u r e  r e s e r v o i r  
e x i s t s  a t  a g r e a t e r  d e p t h .  No o t h e r  o b v i o u s  t h e r m a l  a n o m a l i e s  
were o b s e r v e d  i n  t h i s  s u r v e y ,  p r o b a b l y  b e c a u s e  o f  i n c o m p l e t e  
c o v e r a g e  o f  t h e  i s l a n d .  A more e x t e n s i v e  s u r v e y  o f  t h i s  t y p e  
o v e r  H a w a i i ,  a n d  t h e  o t h e r  m a j o r  i s l a n d s ,  would p r o v i d e  u s e -  
f u l  d a t a  f o r  f u t u r e  g e o t h e r m a l  r e c o n n a i s s a n c e .  

The c l i m a t i c  c o n d i t i o n s  on H a w a i i  a r e  l a r g e l y  a f u n c t i o n  
o f  t h e  t o p o g r a p h y  a n d  p r e v a i l i n g  wind c o n d i t i o n s .  B o t h  .Mauna 
Loa a n d  Mauna Kea r e a c h  a b o v e  t h e  t r a d e  wind i n v e r s i o n  l e v e l  
a n d  p r o f o u n d l y  a f f e c t  t h e  a i r  c i r c u l a t i o n  p a t t e r n s  a r o u n d  t h e  
i s l a n d .  An i s o h y e t a l  map o f  H a w a i i  i s  shown i n  F i g u r e  1 3  ( S t a t e  
o f  H a w a i i ,  1 9 7 0 ) .  The mean a n n u a l  r a i n f a l l  on t h e  windward 
s l o p e s  o f  H a w a i i  i s  o v e r  760 c m  i n  some p l a c e s ,  w h e r e a s  some 
a reas  on t h e  l e e w a r d  s l o p e s  r e c e i v e  l e s s  t h a n  25 c m  a n n u a l l y .  

T e m p e r a t u r e  v a r i a t i o n s  show s i m i l a r  t o p o g r a p h i c  e f f e c t s  
( F i g .  1 4 ) ;  mean a n n u a l  t e m p e r a t u r e  o n  t h e  l o w e r  windward 
s l o p e s  i s  a p p r o x i m a t e l y  22°C and  d e c r e a s e s  by a p p r o x i m a t e l y  
6OC p e r  t h o u s a n d  meter i n c r e a s e  i n  e l e v a t i o n .  The t e m p e r a -  
t u r e  g r a d i e n t  i s  somewha,t h i g h e r  on t h e  l e e w a r d  s l o p e s ,  w i t h  
a maximum mean a n n u a l  t e m p e r a t u r e  o f  a p p r o x i m a t e l y  24OC a t  
t h e  l o w e r  e l e v a t i o n s  ( S t a t e  o f  H a w a i i ,  1 9 7 0 ) .  

The h y d r o l o g y  o f  H a w a i i  i s  s t r o n g l y  c o n t r o l l e d  by t h e  
g e o l o g i c  s t r u c t u r e  o f  t h e  i s l a n d  a n d ,  as  s u c h ,  i s  s i g n i f i -  
c a n t l y  d i f f e r e n t  $ o r  e a c h  v o l c a n i c  s y s t e m .  Because  H a w a i i  
is a n  i s l a n d  e n v i r o n m e n t ,  one  would e x p e c t  i t s  h y d r o l o g y  t o  
c o n f o r m  t o  t h e  c l a s s i ca l  Ghyben-Herzberg  l e n s  model .  To  some 
e x t e n t  t h i s  i s - t h e  case ,  a l t h o u g h  t h e  p r e s e n c e  o f  d i k e  s y s t e m s ,  
a s h  l a y e r i n g ,  a n d  s o i l  c o v e r  c o m p l i c a t e s  t h e  model  t o  v a r y i n g  
d e g r e e s .  F i g u r e  1 5  p r e s e n t s  a summary o f  t h e  h y d r o l o g y  f o r  t h e  
i s l a n d  of  H a w a i i  ( T a k a s a k i ,  1 9 7 8 ) .  

KFlauea  v o l c a n o  h a s  v e r y  l i t t l e  s o i l  c o v e r  a n d  m i n i m a l  
a s h  i n t e r l a y e r i n g ;  t h u s  mos t r a i n f a l l  p e r c o l a t e s  r a p i d l y  i n t o  
t h e  g r o u n d  a n d  down t o  t h e  s t a t i c  water t a b l e  ( b a s a l  l e n s ) .  
T h e r e  are n o  p e r e n n i a l  streams on Kilaue 'a ,  a n d  t h e  f e w  
e p h e m e r a l  streams t h a t  a r e  p r e s e n t  a r e  a c t i v e  o n l y  d u r i n g  
p e r i o d s  o f  h i g h  r a i n f a l l .  S p r i n g  d i s c h a r g e  O C C U Y S  o n l y  i n  
c o a s t a l  a reas ,  and  mos t  d i s c h a r g e s  a r e  b r a c k i s h  t o  s a l i n e .  
The s t a t i c  wa te r  l e v e l ,  as a g e n e r a l  r u l e ,  i n c r e a s e s  i n  
h e i g h t  by a p p r o x i m a t e l y  1 / 2  m/km i n l a n d ,  a l t h o u g h  e x t e n s i v e  
d i k i n g  i n  t h e  r i f t  z o n e s  i s  t h o u g h t  t o  e l e v a t e  t h e  u p s l o p e  
water  l e v e l s  s l i g h t l y .  T i d a l  m i x i n g  o c c u r s  i n  many n e a r s h o r e  
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Fig .  13. Rainfall distribution pattern on Hawaii (from Taliaf erro, 1959’) LJ -  
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Fig. 14. Temperature distribution on Hawaii (from State of Hawaii, DOWALD Report 
R 3 4 ,  1970). 
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w e l l s  a n d ,  u n d e r  c o n d i t i o n s  o f  heavy  drawdown, some w e l l s  
f a r t h e r  i n l a n d  h a v e  become i n c r e a s i n g l y  s a l i n e  ( S t e a r n s  a n d  
Macdonald ,  1 9 4 6 ) .  Some o f  t h e  w a r m  water  w e l l s  i n  Puna h a v e  
a l s o  b e e n  found  t o  b e  b r a c k i s h  a s  a r e s u l t  o f  t h e r m a l  den - '  
s i t y  i n v e r s i o n s :  i . e . ,  w a r m e r  s a l i n e  waters  f l o a t  above  
c o l d e r  m e t e o r i c  w a t e r s .  

The l e e w a r d  s l o p e  o f  K i l a u e a  (Ka 'u)  r e c e i v e s  l i t t l e  
r a i n  and  h a s  e v e n  l e s s  s o i l  c o v e r  t h a n  t h e  windward s l o p e .  
A l t h o u g h  t h e  h y d r o l o g y  i n  t h i s  area i s  r e l a t i v e l y  u n e x p l o r e d ,  
one  n e a r s h o r e  b a s a l  s p r i n g  i n  t h e  Ka 'u  d i s t r i c t  i s  r e p o r t e d  
t o  have  w a r m  w a t e r .  No d a t a  e x i s t  a t  p r e s e n t  f o r  t h e  t e m p e r a -  
t u r e  a n d  wa te r  c h e m i s t r y  o f  t h i s  s p r i n g  and,. a s  d i s c u s s e d  i n  
t h e  g e o p h y s i c s  s e c t i o n  a b o v e ,  t h e r e  a r e  p r o b a b l y  s e v e r a l  o t h e r  
n e a r s h o r e  w a r m  water  s e e p s  , b u t  t h e  i n a c c e s s i b i l i t y  o f  t h i s  
a r ea  h a s  made i t  i m p o s s i b l e  t o  c o n f i r m  t h e i r  e x i s t e n c e .  

A l t h o u g h  t h e  n o r t h e a s t e r n  (windward)  s l o p e s  o f  Mauna Loa 
r e c e i v e  a m o d e r a t e l y  h i g h  a n n u a l  r a i n f a l l ,  t h e  a b s e n c e  o f  
s i g n i f i c a n t  s o i l  c o v e r  r e s u l t s  i n  m i n i m a l  s u r f a c e  d i s c h a r g e .  
T h e r e  a r e  few,  i f  a n y ,  p e r e n n i a l  s p r i n g s  o r  s t reams on Mauna 
Loa a n d ,  o f  t h o s e  t h a t  a r e  p r e s e n t ,  n e a r l y  a l l  l o s e  t h e i r  
f l o w  d u r i n g  e x t e n d e d  p e r i o d s  o f  low r a i n f a l l .  Dike- impounded 
wa te r  i s  t h o u g h t  t o  e x i s t  on t h e  u p p e r  Mauna Loa s l o p e s ,  a l -  
t h o u g h  a t  t h e  l o w e r  e l e v a t i o n s  t h e  d i k e s  a s s o c i a t e d  w i t h  t h e  
r i f t  z o n e  h a v e  n o  o b s e r v a b l e  e f f e c t  on t h e  l o c a l  h y d r o l o g y .  

The s o u t h e a s t e r n  s l o p e s  o f  Mauna Loa r e c e i v e  a m o d e r a t e  
amount  o f  r a i n f a l l  f r o m  t h e  t r a d e  winds  f u n n e l e d  t h r o u g h  t h e  
s a d d l e  b e t w e e n  Mauna Loa a n d  K i l a u e a .  The h y d r o l o g y  o f  t h i s  
p a r t i c u l a r  a r e a  i s  c o n t r o l l e d  t o  some e x t e n t  by a s h  d e p o s i t s  
on t h e  u p p e r  f l a n k s  o f  Mauna Loa;  h i g h - l e v e l  water h a s  b e e n  
o b t a i n e d  f rom t u n n e l s  p l a c e d  a l o n g  t h e  t o p s  o f  impermeab le  
a s h  a n d  t u f f  b e d s  b u r i e d  u n d e r  a f e w  h u n d r e d  meters of p e r m e a b l e  
l a v a  f l o w  ( S t e a r n s  a n d  Macdonald ,  1 9 4 6 ) .  C o a s t a l  s p r i n g s  i n  
t h i s  area d i s c h a r g e  c o n s i d e r a b l e  c o l d  b r a c k i s h  w a t e r ;  t h e  d i s  - 

e m p e r a t u r e s  i n d i c a t e  t h a t  t h e  u i m a t e  s o u r c e  of  t h e  
water  i s  w e l l  i n l a n d  a n d  a t  a r e l a t i v e 1  h i g h  e l e v a t i o n .  The 
s o u t h  r i f t  o f  Mauna Loa, wh ich  e x t e n d s  n e a r l y  t o  t h e  n o r t h e r n  
end  o f  t h e  i s l a n d ,  a p p e a r s  t o  h a v e  a m i n i m a l  i m p a c t  on t h e  

y o f  t h e  P a h a l a  a n d  Ka 'u  d i s t r i c t s .  

The s o u t h e r n  t i p  of  t h e  i s l a n d  ( S o u t h  P i n t )  a l o n g  t h e  
s o u t h  r i f t  zone  o f  Mauna Loa r e c e i v e s  r e l a t i v e l y  l i t t l e  r a i n -  
f a l l .  T h e r e  i s  l i t t l e  c u l t u r a l  a c t i v i t y  i n  t h e  a rea  a n d ,  as  
a r e s u l t ,  d r o l o g i c  i n v e s t i g a t i o n s  o f  S o u t h  P o i n t  have  b e e n  
minima 1. 

A l t h o u g h  t h e  l e e w a r d  s i d e  o f  Mauna Loa (Kona) i s  c u t  o f f  
f rom t h e  n o r m a l  t r a d e  wind p a t t e r n s ,  t h e  l o w e r  s l o p e s  s t i l l  
r e c e i v e  a m o d e r a t e  amount  o f  r a i n f a l l  due  t o  t h e  d i u r n a l  
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c o a s t a l  b r e e z e s .  N o n e t h e l e s s ,  b a s a l  g r o u n d w a t e r  i s  l i m i t e d  
and  many n e a r s h o r e  s p r i n g s ,  and  w e l l s  a re  b r a c k i s h  e i t h e r  due  
t o  t i d a l  m i x i n g  o r  p o s s i b l e  t h e r m a l  d i s r u p t i o n  o f  t h e  Ghyben- 
H e r z b e r g  l e n s .  A l t h o u g h  t h e r e  a r e  small  amounts  o f  a s h - b e d  
p e r c h e d  wa te r  on t h e  u p p e r  s l o p e s ,  t h e r e  h a s  n o t  b e e n  enough 
t o  d e v e l o p  g r o u n d w a t e r  s o u r c e s  s i m i l a r  t o  t h o s e  i n  t h e  P a h a l a  
d i s t r i c t .  

. 

. 

The windward s l o p e s  o f  Mauna Kea r e c e i v e  h i g h e r  a n n u a l  
r a i n f a l l  t h a n  a n y  o t h e r  p a r t  o f  t h e  i s l a n d .  C o n s i d e r a b l e  
d e p t h s  o f  a s h  and  s o i l  c o v e r  a r e  p r e s e n t  a t  t h e  s u r f a c e  as 
w e l l  as i n t e r l a y e r e d  w i t h  t h e  e a r l i e r  l a v a s  of Mauna Kea. 
The re  a re  s e v e r a l  i n t e r m i t t e n t  h i g h - l e v e l  s p r i n g s  on t h e  
i n t e r m e d i a t e  s l o p e s  o f  Mauna Kea b u t  o n l y  a few p e r e n n i a l  
streams. Most o f  t h e  h i g h - l e v e l  wa te r  o b s e r v e d  i s  t h e  re -  
s u l t  o f  m e t e o r i c  waters  p e r c h e d  on impermeable  a s h  b e d s  
r a t h e r  t h a n  d i k e - f e d  s p r i n g  s y s t e m s .  

L a r g e  volumes of  b a s a l  water  a r e  wi thd rawn  f rom n e a r s h o r e  
w e l l s  and  tunne’ l s  a t  t h e  b a s e  o f  t h e  Mauna Kea s h i e l d .  The 
min ima l  drawdown r e s u l t i n g  f r o m  t h e  r a p i d  w i t h d r a w a l  of water 
f rom t h e s e  a q u i f e r s  i n d i c a t e s  a l a r g e  s t o r a g e  c a p a c i t y  i n  
t h i s  area.  The ea s t  r i f t  o f  Mauna Kea u n d e r l i e s  t h e  windward 
s l o p e  of  t h e  m o u n t a i n ,  a l t h o u g h ,  t o  d a t e ,  i t s  i m p a c t  on t h e  
l o c a l  h y d r o l o g y  h a s  n o t  b e e n  o b s e r v e d .  

The l e e w a r d  s l o p e  o f  Mauna Kea and  t h e  n o r t h e r n  H u a l a l a i  
f l a n k  (Kawaihae)  r e c e i v e  l e s s  r a i n f a l l  t h a n  a n y  o f  t h e  o t h e r  
l o w - l y i n g  a reas  of  t h e  i s l a n d .  S o i l  c o v e r  i s  m i n i m a l  and  
s h a l l o w  g r o u n d w a t e r  i s  v i r t u a l l y  n o n e x i s t e n t .  The few n e a r -  
s h o r e  w e l l s  and  s p r i n g s  t h a t  a re  p r e s e n t  u s u a l l y  h a v e  b r a c k i s h  
waters .  R e c e n t  d e e p  d r i l l i n g  a t  t h e  m i d - l e v e l  e l e v a t i o n s  on 
H u a l a l a i  e n c o u n t e r e d  a w a t e r  t a b l e  e l e v a t e d  s e v e r a l  f e e t  a b o v e  
t h e  e x p e c t e d  b a s a l  l e n s .  T h i s  d e e p  s o u r c e  w a t e r  r ema ined  
f r e s h  t o  a d e p t h  of  a p p r o x i m a t e l y  1000 m be low sea l e v e l ,  and  
heavy  w i t h d r a w a l  f rom t h e  a q u i f e r s  r e s u l t e d  i n  a n e g l i g i b l e  
drawdown. The w e l l  w a s  emplaced  u p s l o p e  o f  t h e  n o r t h  r i f t  o f  
H u a l a l a i  a n d ,  a t  p r e s e n t ,  i t  i s  b e l i e v e d  t h a t  t h e  d i k e  s y s t e m  
i n  t h e  r i f t  a rea  h a s  d i s r u p t e d  t h e  seaward  f l o w  o f  b a s a l  
wa te r s ,  r e s u l t i n g  i n  a n  e l e v a t e d  water t a b l e  a b o v e  t h e  r i f t  
and  a d e p r e s s e d  l e v e l  An t h e  c o a s t a l  areas.  There  a r e  no  
known t h e r m a l  s p r i n g s  o r  w e l l s  on t h e  l o w e r  s l o p e s ,  a l t h o u g h  
t h e  b r a c k i s h n e s s  o f  most  wa te r  s u p p l i e s  h a s  l e d  t o  r e l a t i v e l y  
l i t t l e  g r o u n d w a t e r  e x p l o r a t i o n .  

The h y d r o l o g y  o f  t h e  Kohala  d i s t r i c t  i s  s u b s t a n t i a l l y  
d i f f e r e n t  f rom t h a t  i n  a n y  o t h e r  area o f  H a w a i i :  t h e  b a s a l  
water  l e n s  i s  v e r y  t h i n  and  q u i t e  o f t e n  b r a c k i s h  e v e n  a t  a 
c o n s i d e r a b l e  d i s t a n c e  f r o m  t h e  s h o r e l i n e .  E x t e n s i v e  w e a t h e r -  
i n g  and  d i s s e c t i o n  o f  t h e  o r i g i n a l  s h i e l d  have  e x p o s e d  t h e  
r i f t  zone  d i k e  s y s t e m s .  Most f r e s h w a t e r  s o u r c e s  i n  t h i s  
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d i s t r i c t  a r e  t h e  r e s u l t  o f  l e a k a g e  f r o m  t h e  d i k e - c o n f i n e d  
water .  M o d e r a t e l y  h i g h  r a i n f a l l  i n  t h i s  r e g i o n  p r o v i d e s  
s u f f i c i e n t  r e c h a r g e  t o  m a i n t a i n  t h e s e  h i g h - l e v e l  water 
s o u r c e s  t h r o u g h o u t  t h e  y e a r ,  None of  t h e  h i g h - l e v e l  water 
s o u r c e s  h a v e  b e e n  r e p o r t e d  t o  be  a b o v e  a m b i e n t  t e m p e r a t u r e s .  

G e  ochemis  t r y  

Geochemica l  d a t a  f o r  t h e  i s l a n d  of  H a w a i i  a r e  p r e s e n t e d  
i n  t h e  Append ix ,  T a b l e  1, l i s t i n g  a l l  water s o u r c e s  on  t h e  
i s l a n d  h a v i n g  e l e v a t e d  s i l i c a  c o n c e n t r a t i o n s .  The w e l l s  a re  
l i s t e d  a c c o r d i n g  t o  w e l l  numbers  ( a s s i g n e d  on t h e  b a s i s  of 
l a t i t u d e - l o n g i t u d e  c o o r d i n a t e s  o f  t h e  w e l l ) ;  t h e  mos t  r e c e n t  
a v a i l a b l e  water c h e m i s t r y  and  t e m p e r a t u r e  d a t a  f o r  e a c h  w e l l  
a re  a l s o  i n c l u d e d .  The l o c a t i o n  of  e a c h  w e l l  i d e n t i f i e d  i s  
shown i n  c o m p u t e r - g e n e r a t e d  maps  o f  t h e  w e l l  l o c a t i o n s  i n  
F i g u r e  1 6 ;  f o r  c o m p a r i s o n ,  t h e  l o c a t i o n s  o f  a l l  w e l l s  on 
t h e  i s l a n d  a re  p l o t t e d  i n  F i g u r e  1 7 .  ( L a r g e  s c a l e  maps of t h e  
w e l l  l o c a t i o n s  a r e  a v a i l a b l e  upon r e q u e s t  f rom H a w a i i  I n s t i t u t e  
o f  G e o p h y s i c s . )  

One p o i n t  t h a t  s h o u l d  b e  i m m e d i a t e l y  a p p a r e n t  f r o m F i g u r e  1 7  
i s  t h a t  g r o u n d w a t e r  d e v e l o p m e n t  i s  n o t  e v e n l y  d i s t r i b u t e d  
o v e r  t h e  i s l a n d  a n d ,  as a r e s u l t ,  t h e  a v a i l a b l e  d a t a  a r e  
b i a s e d  toward  a reas  w i t h  h i g h  p o p u l a t i o n  d e n s i t i e s  a n d  o f  
i n t e n s i v e  g r o u n d w a t e r  w i t h d r a w a l .  These  l o c a t i o n s  a r e  l a r g e -  
l y  r e s t r i c t e d  t o  t h e  c o a s t a l  a reas .  

I n  some r e s p e c t s ,  t h i s  i s  n o t  a p a r t i c u l a r  d i s a d v a n t a g e ;  
i t  i s  p r e s e n t l y  b e l i e v e d  t h a t  H a w a i i ' s  t h e r m a l  r e s e r v o i r s  a r e  
r e s t r i c t e d  t o  d e p t h s  o f  a t  l e a s t  s e v e r a l  h u n d r e d  meters b e l o w  
sea l e v e l  where  f o r m a t i o n  p e r m e a b i l i t y  i s  c o n s i d e r a b l y  l o w e r  
t h a n  t h a t  in t h e  s u b a e r i a l l y  e r u p t e d  basalts. I f  t h i s  is 
t h e  ca se ,  t h e  e x p l o i t a t i o n  o f  t h e r m a l  r e s e r v o i r s  f r o m  h i g h e r  
e l e v a t i o n  areas  would be  much more d i f f i c u l t  t h a n  e x p l o i t a t i o n  
i n  t h e  l o w e r  e l e v a t i o n ,  n e a r s h o r e ,  a reas .  The p r i m a r y  d i s -  
a d v a n t a g e  i n h e r e n t  i n  t h e  uneven  d i s t r i b u t i o n  o f  water s o u r c e s  
i s  t h a t  t h e r e  a r e  no  g e o c h e m i c a l  d a t a  a v a i l a b l e  f o r  a l a r g e  
p o r t i o n  o f  t h e  i s l a n d .  

N e a r l y  a l l  t h e  w e l l s  i n  t h e  Puna d i s t r i c t  a r e  i n c l u d e d  
i n  t h e  d a t a  c o m p i l a t i o n .  T h i s  i s  t o  b e  e x p e c t e d  s i n c e  Puna  
h a s  a p r o v e n  t h e r m  a n y  o f  t h e  w e l l s  i n  t h e  
a rea  h a v e  t e m p e r a t  b i e n t .  The Cl/Mg r a t i o s  
e n c o u n t e r e d  i n  t h i s  d i s t r i c t  r a n g e  f r o m  5 7 . 8  down t o  2.4; 
i n  g e n e r a l ,  t h e  h i g h e r  r a t i o s  a r e  f o u n d  downs lope  o f  t h e  
r i f t  z o n e  w h e r e a s  t h e  l o w e r  r a t i o s  a re  found  a b o v e  t h e  r i f t .  
A l t h o u g h  t h e  e x t e n t  of  t h e  h i g h - t e m p e r a t u r e  r e s e r v o i r  i s  n o t  
known a t  p r e s e n t ,  t h e  f a c t  t h a t  many w e l l s  i n  t h e  area e x h i b i t  
b o t h  s i l i c a  a n d  c h l o r i d e / m a g n e s i u m  i o n  a n o m a l i e s  i n d i c a t e s  
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t h a t  l o w - t e m p e r a t u r e  (5OoC t o  150OC) r e s o u r c e s  a r e  p r o b a b l y  
e x t e n s i v e .  

The i d e n t i f i e d  anomaly  i n  t h e  K i l a u e a  summit area i s  a 
r e s e a r c h  w e l l  d r i l l e d  t o  a d e p t h  o f  a p p r o x i m a t e l y  1200 
meters .  A l t h o u g h  a t h e r m a l  anomaly  w a s  e n c o u n t e r e d  (94OC) 
a t  600 m ,  t h e  b o t t o m  h o l e  t e m p e r a t u r e  w a s  o n l y  137OC a t  a 
d e p t h  o f  1262 m ( Z a b l o c k i  - e t  a1 - * '  1 9 7 4 ) .  It  i s  u n l i k e l y  
t h a t  e x p l o i t a t i o n  o f  g e o t h e r m a l  r e s o u r c e s  i n  t h i s  area w i l l  
be  e c o n o m i c a l l y  f e a s i b l e  i n  t h e  n e a r  f u t u r e .  I n  a d d i t i o n ,  
e x t e n s i v e  l a n d  h o l d i n g s  o f  t h e  U.S. N a t i o n a l  P a r k  S e r v i c e  
a t  t h e  K i l a u e a  summit would s e v e r e l y  r e s t r i c t  t h e  t y p e  and  
e x t e n t  o f  e x p l o i t a t i o n  i n  t h i s  a r ea .  

The lower  Ka'u and  P a h a l a  d i s t r i c t s  have  few w e l l s  w i t h  
s i l i c a  a n o m a l i e s  and  o f  t h e s e ,  f e w e r  s t i l l  h a v e  e l e v a t e d  
Cl/Mg r a t i o s .  The s o u r c e  o f  t h e  anomalous  water i s  t h o u g h t  
t o  be  t h e  K i l a u e a  s o u t h  r i f t ,  a l t h o u g h  t h e  s c a r c i t y  o f  g round-  
water d a t a  f rom n e a r  t h e  r i f t  zone  makes i t  d i f f i c u l t  t o  g i v e  
a r e a l i s t i c  a s s e s s m e n t  o f  t h i s  a r ea .  The s i m i l a r i t y  be tween  
t h e  Puna and Ka 'u  r i f t s ,  as w e l l  as t h e  r e p o r t e d  i n f r a r e d  
a n o m a l i e s  a l o n g  Ka 'u  c o a s t l i n e ,  i n d i c a t e  t h a t  t h e r e  a r e  po-  
t e n t i a l  r e s o u r c e s  i n  t h i s  area and t h a t  f u r t h e r  e x p l o r a t i o n  
s h o u l d  be c o n d u c t e d .  I 

A l t h o u g h  v e r y  few g e o c h e m i c a l  d a t a  e x i s t  f o r  t h e  s o u t h  
r i f t  o f  Mauna Loa, i t  seems u n l i k e l y  t h a t  a r i f t  s y s t e m  as  
young and r e c e n t l y  a c t i v e  ( l a s t  e r u p t e d  i n  1868  a t  a n  e l e -  
v a t i o n  of  900 m [Macdonald and  A b b o t t ,  19701)  c o u l d  b e  com- 
p l e t e l y  w i t h o u t  t h e r m a l  p o t e n t i a l .  

The l e e w a r d  s i d e  of  H a w a i i ,  f r o m  S o u t h  P o i n t  t o  H u a l a l a i ,  
h a s  a s p a r s e  d i s t r i b u t i o n  o f  s h a l l o w  g r o u n d w a t e r  s o u r c e s ,  and  
as a r e s u l t  t h e  i n t e r p r e t a t i o n  o f  t h e  g e o c h e m i c a l  a n o m a l i e s  
o b s e r v e d  i s  v e r y  t e n t a t i v e .  Most s o u r c e s  i n  t h e  N o r t h  Kona- 
H u a l a l a i  area h a v e  b e e n  i d e n t i f i e d  as  anomalous  b o t h  i n  
s i l i c a  c o n c e n t r a t i o n s  and  i n  Cl/Mg i o n  r a t i o s .  A l t h o u g h  i t  
i s  p o s s i b l e  t h a t  t h e  u n u s u a l  c h e m i s t r y  o b s e r v e d  is t h e  r e s u l t  
o f  m e t e o r o l o g i c a l  and  h y d r o l o g i c a l  c o n d i t i o n s  i n  t h e  Kona 
d i s t r i c t ,  t h e  i d e n t i f i c a t i o n  of  t h e r m a l  s p r i n g s  a l o n g  t h e  
c o a s t l i n e  and  t h e  p r e s e n c e  o f  se i smic  and g r a v i t y  a n o m a l i e s  
i n  t h i s  a rea  s t r o n g l y  imply  t h a t  some s t r u c t u r a l  f e a t u r e s  
e x i s t  w i t h  which  a t h e r m a l  r e s e r v o i r  may b e  a s s o c i a t e d .  
Whether  t h i s  s t r u c t u r a l  f e a t u r e  i s  s i m p l y  a f r a c t u r e  s y s t e m  
a s s o c i a t e d  w i t h  t h e  K e a l a k e k u a  F a u l t  o r  w h e t h e r  i t  i s  a n  
i n t r u s i v e  body w i l l  n o t  be  known u n t i l  more e x t e n s i v e  s i t e -  
s p e c i f i c  s u r v e y s  h a v e  been  c o n d u c t e d .  I n  l i g h t  o f  t h e  p l a n n e  
f u t u r e  p o p u l a t i o n  e x p a n s i o n  i n  t h i s  a rea ,  and  c o n s e q u e n t  i n -  
c r e a s e d  power r e q u i r e m e n t s ,  t h i s  a r e a  s h o u l d  r e c e i v e  d e t a i l e d  
i n v e s t i g a t i o n  i n  t h e  n e a r  f u t u r e .  
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S e v e r a l  w e l l s  c l u s t e r e d  i n  t h e  Kawaihae Bay area have  
b o t h  s i l i c a  and c h l o r i d e / m a g n e s i u m  a n o m a l i e s .  S h a l l o w  g r o u n d -  
water t e m p e r a t u r e s  a r e  g e n e r a l l y  e l e v a t e d  as  w e l l .  Kawaihae 
may be a t ,  o r  n e a r ,  t h e  j u n c t i o n  of  t h e  m a j o r  o r  m i n o r  r i f t  
s y s t e m s  o f  H u a l a l a i ,  Koha la ,  and  Mauna Kea a n d ,  as s u c h ,  
c o u l d  d e r i v e  a s u b s t a n t i a l  amount  o f  h e a t  f rom a n y  o f  t h e s e  
s y s t e m s .  The r e l a t i v e l y  h i g h  t e m p e r a t u r e s  o f  t h e  g r o u n d w a t e r s  
i n  t h i s  d i s t r i c t  seem t o  i n d i c a t e  t h a t  anomalous  s u b s u r f a c e  
t e m p e r a t u r e s  e x i s t  a t  a r e l a t i v e l y  s h a l l o w  d e p t h ,  and  f o r  
t h i s  r e a s o n  w e  h a v e  t a r g e t e d  t h e  Kawaihae d i s t r i c t  f o r  i n -  
t e n s  i v e  i n v e s t i g a t i o n .  

Groundwate r  s o u r c e s  i n  t h e  N o r t h  Koha la  d i s t r i c t  a l s o  
have  s i l i c a  and  c h l o r i d e  magnesium i o n  a n o m a l i e s .  A l t h o u g h  
t h i s  i s  one  o f  t h e  o l d e s t  a reas  o f  t h e  i s l a n d ,  i t  i s  s t i l l  
q u i t e  p o s s i b l e  t h a t  a s i g n i f i c a n t  amount o f  r e s i d u a l  h e a t  
r e m a i n s  w i t h i n  t h e  o l d  c a l d e r a - r i f t  complex .  N o n e t h e l e s s ,  
t h e  i n a c c e s s i b i l i t y  o f  t h e  area as w e l l  as i t s  low p o p u l a -  
t i o n  d e n s i t y  makes i t  l e s s  s u i t a b l e  f o r  g e o t h e r m a l  i n v e s t i -  
g a t i o n  i n  t h e  n e a r  f u t u r e .  

T h e r e  a re  a few weak s i l i c a  a n o m a l i e s  a l o n g  t h e  wind-  
ward c o a s t  o f  H a w a i i  t o  t h e  n o r t h  o f  H i l o ;  mos t  have  n e i t h e r  
s i g n i f i c a n t  c h l o r i d e / m a g n e s i u m  i o n  n o r  t e m p e r a t u r e  a n o m a l i e s .  
The o n l y  w e l l  t h a t  d o e s  e x h i b i t  a magnesium i o n  d e p l e t i o n  
h a s  a n e a r  n e i g h b o r  w i t h  no rma l  i o n  r a t i o s ,  t h u s  i n d i c a t i n g  
a p o s s i b l e  a n a l y t i c a l  e r r o r  i n  t h e  f o r m e r  d a t a  s e t .  None- 
t h e l e s s ,  t h e  f a c t  t h a t  t h e  Mauna Kea r i f t  zone  p a s s e s  t h r o u g h  
t h i s  a rea  i n c r e a s e s  t h e  l i k e l i h o o d  t h a t  a t h e r m a l  r e s e r v o i r  
e x i s t s ,  and  a more c o m p l e t e  i n v e s t i g a t i o n  of  t h i s  d i s t r i c t  
i s  w a r r a n t e d .  

The d i s t r i c t  o f  S o u t h  H i l o  h a s  a number o f  s i l i c a  
anomalies  but, a g a i n ,  only  one has a s i g n i f i c a n t  c h l o r i d e /  
magnesium i o n  anomaly .  A l t h o u g h  l o c a l  g r o u n d w a t e r  t e m p e r a -  
t u r e s  a r e  n o t  s i g n i f i c a n t l y  a b o v e  a m b i e n t ,  r e c e n t  v o l c a n i s m  
(2000 y e a r s  B.P.) (Macdonald and  A b b o t t ,  1970)  h a s  t a k e n  
p l a c e  i n  t h i s  d i s t r i c t  n e a r  Waiakea ;  t h u s  t h e r e  i s  a p o s s i -  
b i l i t y  t h a t  a t h e r m a l  r e s o u r c e  i s  p r e s e n t .  The p r o x i m i t y  o f  
S o u t h  H i l o  t o  a d e e p  water  p o r t  ( H i l o  H a r b o r )  as w e l l  as t o  
i n d u s t r i a l  consumers  o f  e n e r g y  s u c h  as  s u g a r - p r o c e s s i n g  
p l a n t s  makes t h i s  area s u i t a b l e  f o r  r a p i d  c o m m e r c i a l  d e v e l o p -  
ment  o f  a n y  r e s o u r c e  t h a t  may b e  f o u n d .  F o r  t h e s e  r e a s o n s ,  
t h e  Keaau area h a s  a l s o  been  t a r g e t  f o r  i n t e n s i v e  i n v e s t i g a -  
t i o a .  

Summary g e o t h e r m a l  a s s e s s m e n t  

The i s l a n d  o f  H a w a i i  h a s  s e v e r a l  a reas  i n  which  t h e r e  i s  
m o d e r a t e  t o  s t r o n g  e v i d e n c e  f o r  t h e  e x i s t e n c e  of  a t h e r m a l  
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r e s e r v o i r .  T a b l e  1, be low,  p r e s e n t s  a p r e l i m i n a r y  e s t ima te  
of  t h e  p o t e n t i a l  f o r  a h i g h - t e m p e r a t u r e  and  a l o w - t e m p e r a t u r e  
r e s e r v o i r  and  t h e  p r o b a b i l i t y  f o r  d e v e l o p m e n t  of  e a c h  of t h e  
areas  d i s c u s s e d  a b o v e .  The a p p r a i s a l  of e a c h  s i t e  h a s  b e e n  
b a s e d  on  a l l  g e o p h y s i c a l  and  g e o c h e m i c a l  d a t a  p r e s e n t l y  a v a i l -  
a b l e .  The r a n k i n g  i s  i n  d e s c e n d i n g  o r d e r :  1= h i g h e s t  P O -  
t e n t i a l  (Puna ,  KGRA) ,  10  = l o w e s t  p o t e n t i a l .  

T a b l e  1. Summary g e o t h e r m a l  a s s e s s m e n t  f o r  H a w a i i  I s l a n d  

High-Temp. Low-Temp. P r o b a b i l i t y  f o r  
Area R e s o u r c e  R e s  o u r  ce Development  

Puna 1 1 2 

Ka'u  

S o u t h  P o i n t  

Hua l a  l a  i - 
N o r t h  Kona 

2 

3 

5 

1 

2 

3 

7 

5 

1 

K a w a  i h a e  5 3 1 

Kohala  7 5 8 

S o u t h  H i l o -  
K e a a u  6 4 1 
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M A U I  

Maui i s  t h e  n e x t  y o u n g e s t  i s l a n d  i n  t h e  c h a i n ,  a n d  i s  
c o n s i d e r a b l y  sma l l e r  t h a n  H a w a i i ,  h a v i n g  a n  a r e a  o f  1886 
s q .  km. The i s l a n d  i s  made up of  two v o l c a n i c  s y s t e m s ,  West 
Maui ( t h e  o l d e r  o f  t h e  two) a n d  H a l e a k a l a .  

West Maui ( a l t i t u d e  1764 m) h a s  gone  t h r o u g h  t h r e e  
p h a s e s  o f  a c t i v i t y ,  The i n i t i a l  p h a s e  o f  a c t i v i t y  ( t h e  Wai luku  
s e r i e s  o f  l a v a s )  p r o d u c e d  t h i n  pahoehoe  f l o w s  c o n s i s t i n g  o f  
t h o l e i i t e s ,  o l i v i n e  t h o l e i i t e s  a n d  o c e a n i t e s  g r a d i n g  i n t o  
a l k a l a i  o l i v i n e  b a s a l t s  d u r i n g  t h e  f i n a l  s t a g e s  o f  a c t i v i t y  
( S t e a r n s  a n d  Macdonald ,  1 9 4 2 ) .  The s e c o n d  p h a s e  o f  a c t i v i t y  
( t h e  Honolua  s e r i e s )  began  a f t e r  a s h o r t  p e r i o d  o f  q u i e s c e n c e  
a t  t h e  end  o f  t h e  Wai luku  a c t i v i t y  a n d  c o n s i s t s  l a r g e l y  o f  
a n d e s i t e s  a n d  t r a c h i t e s  t h a t  fo rm a d i s c o n t i n u o u s  c o v e r  o v e r  
t h e  Wai luku  b a s a l t s  ( S t e a r n s  a n d  Macdonald ,  1 9 4 2 ) .  M o d e r a t e  
p y r o c l a s t i c  a c t i v i t y  and  dome f o r m a t i o n  a l s o  t o o k  p l a c e  d u r i n g  
t h i s  p e r i o d  (Macdonald a n d  A b b o t t ,  1970) .  The f i r s t  two p h a s e s  
o f  a c t i v i t y  were f o l l o w e d  by a l o n g  p e r i o d  o f  q u i e s c e n c e  d u r i n g  
wh ich  d e e p  v a l l e y s  a n d  canyons  were c u t  i n t o  t h e  v o l c a n i c  s h i e l d  
by s t r eam e r o s i o n .  The f i n a l  s t a g e  o f  a c t i v i t y  ( t h e  L a h a i n a  
s e r i e s )  c o n s i s t e d  o f  f o u r  s m a l l  e r u p t i o n s  o f  p i c r i t e  b a s a l t  on 
t h e  s o u t h w e s t e r n  e d g e  o f  t h e  West Maui s h i e l d  ( F i g .  1 8 ) .  

The s t r u c t u r e  o f  West Maui i s  somewhat d i f f e r e n t  f rom 
t h a t  o f  m o s t  o f  H a w a i i ' s  v o l c a n o e s  i n  t h a t  t h e  r i f t  z o n e s  a r e  
n o t  n e a r l y  as w e l l  d e f i n e d  as  t h o s e  found  e l s e w h e r e .  Two 
d i k e  sys tems(Fig .  19) r a d i a t e  f r o m  t h e  c e n t r a l  c a l d e r a  i n  b r o a d  
c o n e s  a l o n g  a n  a x i s  t r e n d i n g  s o u t h w e s t - n o r t h e a s t ,  a n d  a s e c o n d  
c h a i n  o f  d i k e s  a n d  v e n t s  t r e n d i n g  s o u t h - s o u t h w e s t  i n t e r s e c t s  
t h e  f i r s t  i n  t h e  c a l d e r a  complex .  E x t e n s i v e  e r o s i o n  o n  West 
Maui h a s  e x p o s e d  a number of  d i k e s  i n  t h e  o r i g i n a l  r i f t  sys- 
t e m  as  w e l l  as s e v e r a l  s t o c k s  formed d u r i n g  t h e  l a t e r  p e r i o d s  
o f  a c t i v i t y .  

East  Maui ,  H a l e a k a l a  v o l c a n o  ( a l t i t  : 3056 m ) ,  i s  
c o n s i d e r a b l y  y o u n g e r  a n d  l a r g e r  t h a n  West Maui.  H a l e a k a l a  
h a s  p a s s e d  t h r o u g h  t h e  m a t u r e  p o s t - c a l d e r a  s t a g e  a n d  i s  p r e s -  
e n t l y  i n  i t s  p o s t - e r o s i o n a l  p e r i o d  o f  a c t i v i t y .  The c o n e  o f  
t h e  v o l c a n o  i s  made up o f  t h o l e i i t i c  o l i v i n e  b a s a l  
a l m o s t  c o m p l e t e l y  c o v e r e d  by a l a t e r  v o l c a n i c  s e r i e s  o f  h a w a i i t e  
and  a l k a l i c  o l i v i n e  b a s a l t  ( S t e a r n s  a n d  Macdonald ,  1942) .  The 
l a t e r  s t a g e s  o f  a c t i v i t y  on H a l e a k a l a  were more e x p l o s i v e  t h a n  
t h e  e a r l i e r  a c t i v i t y  and  p r o d u c e d  e x t e n s i v e  a s h  d e p o s i t s  o v e r  
t h e  e a s t e r n  end  o f  t h e  i s l a n d .  P o s t - e r o s i o n a l  a c t i v i t y  on 
H a l e a k a l a  (Fig. 19) h a s  b e e n  l a r g e l y  c o n f i n e d  t o  t h e  s o u t h w e s t  
a n d  e a s t  r i f t  z o n e s  and has f i l l e d  i n  s e v e r a l  large v a l l e y s  
t h a t  were  formed d u r i n g  t h e  l o n g  i n t e r - e r u p t i v e  q u i e s c e n t  
p e r i o d .  The mos t  r e c e n t  e r u p t i o n s  on East  Maui t o o k  p l a c e  i n  
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M A U I  

WEST M A U I  R O C K S  

RECENT and MlDDL 
8 LATE PLEISTOCENE Picrit ic basalt ,  nephelhe basanite L A H A I N A  V O L C A N I C  S E R I E S  

EARLY a MIDDLE 
PLEISTOCENE to 
PLlOCE NE Olivine basalt, basalt, p ic r i te  basalt 

Oligoclase andesite, soda trachyte H O N O L U A  V O L C A N I C  S E R I E S  
C A L D E R A  
8 F L O W S  

D i K E  C O M P L E X  

T 
W A I L U K U  
V O L C A N I C  S E R I E S  

E A S T  M A U I  R O C K S  

HISTORIC Picrite basalt V O L C A N I C S  O F  1750 

H A N A  V O L C A N I C  S E R I E S .  RECENT _and MIDDLE Olivine basalt, basalt, plcrlte basalt, 
a LATE PLEISTOCENE basaltic andesite. andesite 

EARLY 8 MIDDLE Basaltic andesite, andesitic 8 picrite basalt K U L A  V 0 L C  A N  I C  S E R I E S 
PLEISTOCENE to 
PLIOCENE Olivine basalt, basalt, picrite basalt H O N O M A N U  V O L C A N I C  S E R I E S  - 

D O M E  

BOSS 

. CONE 

D I K E  

Fig. 18 (top and bottom). Surface geology of Maui (redrawn from Stearns and Macdonald, 1946 by L. Kajiwara). 
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o r  a b o u t  1790 ( G .  Macdonald ,  p e r s .  comm.) a l d n g  t h e  s o u t h w e s t  
r i f t  z o n e ,  and  t h u s  H a l e a k a l a  s h o u l d  b e  c o n s i d e r e d  a d o r m a n t ,  
r a t h e r  t h a n  a n  e x t i n c t ,  v o l c a n o .  

T h e  s t r u c t u r e  o f  H a l e a k a l a  i s  s i m i l a r  t o  t h a t  f o r  mos t  
o t h e r  H a w a i i a n  v o l c a n o e s  (Fig. 19) .  The m a j o r  r i f t  z o n e s  t r e n d  
s o u t h w e s t  a n d  e a s t  f r o m  t h e  c e n t r a l  c a l d e r a  complex  a n d  t h e  
m i n o r  r i f t  t r e n d s  n o r t h - n o r t h w e s t  f r o m  t h e  summit c a l d e r a ;  
t h e  m i n o r  r i f t  h a s  n o t  b e e n  a c t i v e  d u r i n g  t h e  p o s t - e r o s i o n a l  
p h a s e  of  a c t i v i t y  (Macdonald and  A b b o t t ,  1 9 7 0 ) .  

G e o p h y s i c a l  s u r v e y s  

A e r o m a g n e t i c  s u r v e y s  h a v e  b e e n  c o n d u c t e d  o v e r  t h e  i s l a n d  
of  Maui (Fig. 20j(Malahoff  a n d  W o o l l a r d ,  1965)  a n d ,  as w a s  t h e  
c a s e  w i t h  H a w a i i ,  t h e  s t r u c t u r a l  i n t e r p r e t a t i o n  g i v e n  (Fig. 21) 
d i f f e r s  s i g n i f i c a n t l y  f rom t h e  s u r f a c e  f e a t u r e s  o b s e r v e d .  
I t  i s  p r o b a b l e  t h a t  o n l y  t h o s e  s u r f a c e  f e a t u r e s  wh ich  a r e  
c r u s t a l l y  c o n t r o l l e d  c o r r e l a t e  w e l l  w i t h  t h e  m a g n e t i c  d a t a .  
One c o u l d  i n f e r  f r o m  t h i s  f a c t  t h a t  t h e  v e r y  b r o a d  v o l c a n i c  
p i p e  z o n e  t h a t  u n d e r l i e s  t h e  West Maui s h i e l d  h a s  p r o d u c e d  t h e  
d i f f u s e  r i f t  s y s t e m  o b s e r v e d  t h e r e .  T h i s  c o n c l u s i o n  i s  p a r -  
t i a l l y  s u b s t a n t i a t e d  by t h e  r e s u l t s  o f  g r a v i t y  s u r v e y s  (Fig. 22) 
( K i n o s h i t a  a n d  Okamura,  1 9 6 5 ) ,  wh ich  a l s o  i n d i c a t e  a v e r y  
b r o a d  g r a v i t y  h i g h  b e n e a t h  West Maui.  

T h e r e  i s  a s i m i l a r  c o r r e s p o n d e n c e  b e t w e e n  t h e  a e r o -  
m a g n e t i c  a n d  g r a v i t y  d a t a  f r o m  H a l e a k a l a .  Bo th  d a t a  s e t s  
d e l i n e a t e  t h e  m a j o r  r i f t  s y s t e m  o f  H a l e a k a l a  a n d ,  w h e r e a s  t h e  
a e r o m a g n e t i c  i n t e r p r e t a t i o n  i n d i c a t e s  two v o l c a n i c  p i p e  z o n e s ,  
t h e  g r a v i t y  s u r v e y s  i n d i c a t e  a s i n g l e ,  v e r y  e l o n g a t e  g r a v i t y  
h i g h .  The l a t t e r  i n t e r p r e t a t i o n  i s  p r o b a b l y  d u e  t o  t h e  wide  
s p a c i n g  o f  t h e  g r a v i t y  s t a t i o n s  on H a l e a k a l a .  

A t  p r e s e n t ,  n e i t h e r  s u f f i c i e n t  s e i s m i c  n o r  i n f r a r e d  d a t a  
a r e  a v a i l a b l e  f o r  Maui o r  t h e  n o r t h e r n  i s l a n d s  t o  b e  o f  u s e  
i n  a g e o t h e r m a l  a s s e s s m e n t .  

M e t e o r o l o g y  a n d  h y d r o l o g y  

A l t h o u g h  West Maui i s  n o t  h i g h  enough  t o  b l o c k  t h e  n o r m a l  
t r a d e  wind p a t t e r n s ,  it d o e s  h a v e  a s i g n i f i c a n t  e f f e c t  on  t h e  
l o c a l  r a i n f a l l  p a t t e r n s .  The mean a n n u a l  r a i n f a l l  on t h e  
windward s i d e  o f  West Maui i s  i n  e x c e s s  o f  1000  cm/yr  ( F i g .  23)  
at t h e  h i g h e r  a l t i t u d e s  and  d e c r e a s e s  t o  a b o u t  375 cm/yr  o n  
t h e  l o w e r  l e e w a r d  s l o p e s  (Taliaferro, 1959) .  P e r e n n i a l  s treams, 
f e d  by d ike - impounded  waters a n d  s u r f a c e  r u n o f f ,  a r e  common on 
t h e  s o u t h e r n  s l o p e s  a n d  o f t e n  d i s a p p e a r  c o m p l e t e l y  d u r i n g  ex-  
t e n d e d  p e r i o d s  o f  d r y  w e a t h e r .  



-..- I I I I I 

Fig. 20. Total force magnetic map of Maui (from Malahoff and Woollard, 1965). 
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The h y d r o l o g y  of  West Maui i s  s i m i l a r  t o  t h a t  found  on 
t h e  windward s i d e  o f  K o h a l a  on t h e  i s l a n d  o f  H a w a i i  ( F i g 4  24) 
( T a k a s a k i ,  1978): a t h i n  b a s a l  l e n s  of f r e s h  w a t e r  i s  f o u n d  
i n  t h e  n e a r s h o r e  a r eas ,  w h e r e a s  d i k e  -impounded a q u i f e r s  p r o -  
v i d e  mos t  o f  t h e  h i g h e r  e l e v a t i o n  g r o u n d w a t e r s .  A l t h o u g h  
seawater i n t r u s i o n  i n t o  t h e  b a s a l  l e n s  i s  n o t  as  u b i q u i t o u s  
as i n  K o h a l a ,  e x t e n s i v e  w i t h d r a w a l  f rom t h e  b a s a l  l e n s  c a n  
i n c z e a s e  t h e  g r o u n d w a t e r  s a l i n i t y  c o n s i d e r a b l y .  

H a l e a k a l a  r e c e i v e d  up t o  s e v e r a l  h u n d r e d  c e n t i m e t e r s  o f  
r a i n ' f a l l  p e r  y e a r  on t h e  windward s l o p e s  and  a few t e n s  of 
c e n t i m e t e r s  o r  l e s s  p e r  y e a r  on  t h e  l e e w a r d  s l o p e s  ( F i g .  2 4 ) .  
M o d e r a t e  a s h - b e d  i n t e r l a y e r i n g  i s  found  on H a l e a k a l a  a n d ,  
where  e r o s i o n  h a s  c u t  i n t o  t h e  windward s l o p e s ,  a s h - b e d  
p e r c h e d  water  m a i n t a i n s  s e v e r a l  p e r e n n i a l  streams. Basal 

,- water u n d e r l i e s ' m o s t  o f  t h e  H a l e a k a l a  s h i e l d  a n d  i s  w i t h d r a w n  
f rom s e v e r a l  n e a r s h o r e  areas  by i n c l i n e d  s h a f t s  skimming 
water  o f f  t h e  t o p  of  t h e  b a s a l  w a t e r  l e n s  ( S t e a r n s  a n d  Mac- 
d o n a l d ,  1942). The r a t h e r  c o n f i n e d  d i k e  a n d  r i f t  s y s t e m s  on 
H a l e a k a l a  h a v e  had l i t t l e  a p p a r e n t  i m p a c t  on t h e  h y d r o l o g i c  
f l o w  p a t t e r n s  t h r o u g h  t h e  s h i e l d .  

G e o c h e m i s t r y  

P l o t s  o f  a l l  i d e n t i f i e d  s i l i c a  a n o m a l i e s  on t h e  i s l a n d  
o f  Maui a r e  p r e s e n t e d  i n  F i g u r e  2 5 ;  a l l  known water  s o u r c e s  f o r  
t h e  i s l a n d  a r e  shown i n  F i g u r e  2 6 .  Water q u a l i t y  d a t a  f o r  a l l  
i d e n t i f i e d  s i l i c a  a n o m a l i e s  on Maui a r e  t h e  Append ix ,  T a b l e  2 .  
It i s  a p p a r e n t  ( f r o m  F i g .  26) t h a t  t h e  d i s t r i b u t i o n  of  g round-  
water s o u r c e s  f o r  t h e  i s l a n d  i s  f a r  f r o m  u n i f o r m :  t h e  h i g h e s t  
c o n c e n t r a t i o n  o f  w e l l s  i s  f o u n d  i n  West Maui a n d  i n  t h e  
I s t h m u s  be twen  t h e  two s h i e l d s .  T h i s  uneven  d i s t r i b u t i o n  o f  
w a t e r  s o u r c e s  h a s  had  t h e  e f f e c t  o f  b i a s i n g  t h e  s i l i c a  anomaly  
d a t a  toward  a reas  o f  h i g h e r  p o p u l a t i o n  d e n s i t y  on t h e  i s l a n d .  

The s i l i c a  a n o m a l i e s  l o c a t e d  on  t h e  l e e w a r d  s i d e  o f  West 
Maui c a n  b e  d i v i d e d  i n t o  t h r e e  s i t e s :  Ukumehame-Olowalu, 
L a h a i n a ,  and  Honokowai.  The Ukumehame-Olowalu a n o m a l i e s  a r e  
l o c a t e d  w i t h i n  t h e  m a j o r  r i f t - d i k e  complex  o f  t h e  West Maui 
s h i e l d .  Even t h o u g h  n e i t h e r  t h e  s i l i c a  n o r  Cl/Mg i o n  a n o m a l i e s  
a r e  p a r t i c u l a r l y  s t r o n g  i n  t h i s  a rea ,  t h e  r e p o r t e d  g r o u n d w a t e r  
t e m p e r a t u r e s  are s u b s t a n t i a l l y  a b o v e  t h e  e x p e c t e d  a m b i e n t  
t e m p e r a t u r e s .  The weak s i l i c a  a n d  i o n  r a t i o  a n o m a l i e s  may 
i n d i c a t e  t h a t  t h e r m a l  waters  i n  t h i s  a rea  a re  h i g h l y  d i l u t e d  
a n d  t h a t  a much h o t t e r  r e s o u r c e  e x i s t s  a t  d e p t h .  T h i s  l o c a -  
t i o n  h a s  b e e n  c h o s e n  f o r  f u r t h e r ,  more d e t a i l e d  s t u d y  i n  t h e  
n e a r  f u t u r e .  

The L a h a i n a  s i l i c a  a n o m a l i e s  a r e  l o c a t e d  c l o s e  t o  t h e  
p o s t - e r o s i o n a l  (most  r e c e n t )  e r u p t i v e  c e n t e r s  on West Maui. 
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Fig .  25 (continued).  
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The s i l i c a  a n o m a l i e s  a re  accompan ied  by a s t r o n g  Cl/Mg i o n  
anomaly  i n  w e l l  5340-02 i n  a d d i t i o n a l  t o  e l e v a t e d  water  
t e m p e r a t u r e s  i n  t h r e e  o t h e r  w e l l s  (5240-01; 5240-03 ,  5340-01) .  
From t h e  a v a i l a b l e  d a t a ,  t h e  L a h a i n a  area a p p e a r s  t o  h a v e  a 
h i g h e r  p o t e n t i a l  f o r  h a v i n g  a t h e r m a l  r e s e r v o i r  t h a n  a n y  o t h e r  
p a r t  o f  West Maui a n d  h a s  a l s o  b e e n  s e l e c t e d  f o r  i n t e n s i v e  
s t u d y  i n  t h e  n e a r  f u t u r e .  

The g r o u n d w a t e r  s o u r c e s  h a v i n g  s i l i c a  a n o m a l i e s  t o  t h e  
n o r t h  o f  L a h a i n a ,  i n  Honokowai,  a r e  a l l  l o c a t e d  w e l l  away 
f r o m  a n y  o f  t h e  West Maui r i f t  z o n e s  o r  areas o f  r e c e n t  
a c t i v i t y .  N o n t h e l e s s ,  s e v e r a l  o f  t h e s e  wa te r  s o u r c e s  e x h i b i t  
s i g n i f i c a n t l y  e l e v a t e d  Cl/Mg i o n  r a t i o s  and  t h u s  may b e  
a s s o c i a t e d  w i t h  a t h e r m a l  s o u r c e .  A l t h o u g h  e v i d e n c e  f o r  a 
g e o t h e r m a l  r e s e r v o i r  i s  a t  b e s t  m a r g i n a l ,  i t  d o e s  w a r r a n t  
r e s a m p l i n g  o f  t h e  w e l l s  i n  t h i s  a r ea .  

The h i g h e s t  i n c i d e n c e  o f  s i l i c a  a n o m a l i e s  on Maui i s  
f o u n d  i n  t h e  i s t h m u s  r e g i o n  b e t w e e n  t h e  West Maui a n d  H a l e a k a l a  
s h i e l d s .  The a b s e n c e  of  a n y  n e a r b y  r i f t  s y s t e m ,  o r  a n y  Cl/Mg 
r a t i o  anomaly ,  would i n d i c a t e  t h a t  t h e  o b s e r v e d  s i l i c a  c o n -  
c e n t r a t i o n s  a r e  l a r g e l y  a f u n c t i o n  of  g r o u n d w a t e r  r e s i d e n c e  

i m e  and  r e c h a r g e  p a t t e r n s .  T h i s  r e g i o n  seems t o  be  a p a r -  
t i c u l a r l y  good example  of  how’Cl/Mg i o n  r a t i o 3  c a n  be  u s e f u l  
i n  i d e n t i f y i n g  f a l s e  p o s i t i v e  s i l i c a  a n o m a l i e s .  F u r t h e r  
i n v e s t i g a t i o n s  i n  t h e  i s t h m u s  r e g i o n  a r e  n o t  p l a n n e d  f o r  t h e  
n e a r  f u t u r e .  

The o n l y  s i g n i f i c a n t  w a t e r  c h e m i s t r y  anomaly  i d e n t i f i e d  
on H a l e a k a l a  i s  t h a t  f o u n d  i n  t h e  Pauwela  P o i n t  a r ea  a l o n g  t h e  
n o r t h  r i f t .  T h r e e  w e l l s  (5420-01 ,  5424-01 ,  5519-02)  a r e  
a s s o c i a t e d  w i t h  r e l a t i v e l y  s t r o n g  Cl/Mg i o n  a n o m a l i e s  and  o n l y  
o n e ,  5423-02 ,  h a s  a s i g n i f i c a n t l y  e l e v a t e d  water  t e m p e r a t u r e .  
S e v e r a l  o f  t h e  anomalous  w a t e r  s o u r c e s  a r e  w i t h i n  a few m i l e s  
o f  t h e  n o r t h  r i f t ;  t h u s  t h e r e  may be t h e r m a l  f l u i d s  i n  t h e  
a q u i f e r s  f r o m  which  t h e i r  w a t e r  i s  drawn.  F u r t h e r  i n v e s t i g a -  
t i o n s  of t h i s  a rea  w i l l  be  n e c e s s a r y  t o  d e t e r m i n e  w h e t h e r  t h e  
o b s e r v e d  a n o m a l i e s  a r e  i n  f a c t  t h e  r e s u l t  of t h e r m a l  g r o u n d -  
waters .  

The r e s t  o f  t h e  H a l e a k a l a  s h i e l d  h a s  f ew w e l l s  a n d ,  as 
a r e s u l t ,  t h e  l o c a l  h y d r o l o g y  i s  s o  p o o r l y  u n d e r s t o o d  t h a t  a n  
a s s e s s m e n t  o f  t h e  t h e r m a l  p o t e n t i a l  a l o n g  t h e  s o u t h w e s t  and  
ea s t  r i f t  z o n e s  b a s e d  on w a t e r  c h e m i s t r y  a l o n e  i s  i m p o s s i b l e .  
N o n e t h e l e s s ,  a, g e n e r a l i z e d  e s t ima te  o f  t h e  r e s o u r c e  p o t e n t i a l  
c a n  be made on t h e  b a s i s  of  t h e  r e g i o n a l  s t r u c t u r e  a n d  g e o l o g y .  
H a l e a k a l a  i s  p r e s e n t l y  i n  t h e  m i d s t  o f  a p o s t - e r o s i o n a l  p h a s e  
of  v o l c a n i c  a c t i v i t y .  N e a r l y  a l l  t h e  e r u p t i v e  c e n t e r s  d u r i n g  
t h e  mos t  r e c e n t  p e r i o d  o f  v o l c a n i s m  a r e  l o c a t e d  a l o n g  t h e  
s o u t h w e s t  and  e a s t  r i f t  z o n e s ;  t h e  mos t  r e c e n t  o u t b r e a k  t o o k  
p l a c e  a t  a n  e l e v a t i o n  o f  a b o u t  610  m a l o n g  t h e  s o u t h w e s t  r i f t  
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i n  a p p r o x i m a t e l y  1790.  D e s p i t e  t h e  f a c t  t h a t  t h e r e  a re  no  
known s u r f a c e  m a n i f e s t a t i o n s  of  t h e r m a l  a c t i v i t y  a l o n g  t h e s e  I 

b e n e a t h  b o t h  t h e  s o u t h w e s t  and  e a s t  r i f t  s y s t e m s  of  H a l e a k a l a ;  
b o t h  a reas  s h o u l d  r e c e i v e  more c o m p l e t e  r e g i o n a l  s u r v e y s  i n  
t h e  n e a r  f u t u r e .  

'! 

, 
J r i f t s ,  i t  i s  s t r o n g l y  b e l i e v e d  t h a t  t h e r m a l  r e s e r v o i r s  e x i s t  i 

Summary g e o t h e r m a l  a s s e s s m e n t  

I 

C o n s i d e r a b l y  f e w e r  d a t a  a r e  a v a i l a b l e  f o r  Maui t h a n  f o r  
H a w a i i ,  and  t h u s  t h e  p r e l i m i n a r y  e v a l u a t i o n  o f  Mau i ' s  r e s o u r c e  
p o t e n t i a l  w i l l  have  t o  be  c o r r e s p o n d i n g l y  more t e n t a t i v e .  
Based on t h e  g e o c h e m i c a l  and  ' g e o l o g i c a l  i n f o r m a t i o n  a v s i l a b l e  
f o r  M a u i ,  t h e  p r e l i m i n a r y  a s s e s s m e n t  f o r  s e v e r a l  of t h e  d i s -  
t r i c t s  on t h i s  i s l a n d  i s  as  f o l l o w s :  

T a b l e  2. Summary g e o t h e r m a l  a s s e s s m e n t  f o r  Maui 

Low High P r o b a b i l i t y  f o r  
Area  T e m p e r a t u r e  T e m p e r a t u r e  Development  

H a  l e a k a  l a  
S o u t h w e s t  R i f t  

H a  l e a k a  l a  
East R i f t  

Pauwe l a  
N o r t h  R i f t  

2 2 4 

2 3 6 

3 4 3 

L a h a i n a  1 3 1 

Ukumehame - 0 l o w a l u  

Honokowai 

1 

4 

3 

5 

2 

2 
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M O L O K A I  
L, 

The i s l a n d  of Moloka i  i s  t h e  f i f t h  l a r g e s t  oI t h e  
H a w a i i a n  c h a i n  a n d  w a s  b u i l t  up f r o m  t h r e e  v o l c a n i c  s y s t e m s  
(Fig. 27) West Moloka i  ( a l t i t u d e :  4 2 1  m) i s  a b r o a d ,  f l a t  
s h i e l d  v o l c a n o  w i t h  p r i n c i p a l  r i f t  z o n e s  t r e n d i n g  w e s t -  
n o r t h w e s t  a n d  w e s t - s o u t h w e s t  (Fig.  28 ) (S tea rns  a n d  Macdonald-, 
1 9 4 7 ) .  The West Moloka i  s h i e l d  i s  c o v e r e d  by 3 t o  1 5  metcss 
o f  s o i l  a n d  a s h  d e p o s i t s  a n d  t h e  m a j o r  r i f t  complexes  a r e  
v i s i b l e  o n l y  a t  t h e  h e a d  o f  t h e  Waiahewahewa Gulch .  The 
n o r t h w e s t  r i f t  s y s t e m  i s  marked by a c h a i n  o f  c i n d e r  a n d  
s p a t t e r  c o n e s  a n d  by  d i k e s  e x p o s e d  i n  t h e  s e a  c l i f f s  a l o n g  
t h e  n o r t h  c o a s t  o f  t h e  i s l a n d .  T h e r e  i s  c o n s i d e r a b l e  f a u l t i n g  
a n d  d i k i n g  on  West M o l o k a i ,  a l t h o u g h  t h e r e  i s  no  c o n v i n c i n g  
e v i d e n c e  t h a t  a c a l d e r a  complex  w a s  e v e r  p r e s e n t  a t  t h e  summi t ;  
e x t r e m e  a l t e r a t i o n  a n d  w e a t h e r i n g  of s u r f a c e  r o c k s  by a c i d  
magmat i c  g a s e s  i m p l y  t h a t  t h e  f r a c t u r e  complex  n e a r  t h e  summit  
of  t h e  s h i e l d  was t h e  c e n t e r  o f  v o l c a n i c  a c t i v i t y  (Macdonald 
a n d  A b b o t t ,  1 9 7 0 ) .  

The l a v a s  wh ich  f o r m  t h e  West Moloka i  s h i e l d  a r e  p r i n c i -  
p a l l y  t h o l e i i t i c  b a s a l t s ,  w h i c h ,  a f t e r  a n  e x t e n d e d  p e r i o d  o f  
v o l c a n i c  q u i e s c e n c e ,  were f o l l o w e d  by m i n o r  amoun t s  o f  a l k a l i c  
o l i v i n e  b a s a l t s  a n d  h a w a i i t e s  ( S t e a r n s  a n d  Macdona ld ,  1 9 4 7 ) .  
Most  o f  t h e  West Moloka i  s h i e l d  i s  p r e s e n t l y  c o v e r e d  by a 
t h i c k  l a y e r  (3 t o  15 m) o f  l a t e r i t i c  s o i l s ,  i n d i c a t i n g  t h a t  
West M o l o k a i  h a s  b e e n  e x t i n c t  f o r  a n  e x t e n d e d  p e r i o d  o f  t i m e .  

The E a s t  M o l o k a i  s h i e l d  ( a l t i t u d e :  1515 m) w a s  b u i l t  
a l o n g  two m a j o r  r i f t  z o n e s  (Fig.  28): one  t r e n d s  e a s t - n o r t h e a s t  
a n d  a s e c o n d ,  l a r g e r  o n e ,  t r e n d s  w e s t - n o r t h w e s t .  A c a l d e r a  
complex  d o e s  e x i s t  on  East  M o l o k a i  a t  t h e  i n t e r s e c t i o n  o f  t h e  
two r i f t  s y s t e m s .  I t  w a s  o r i g i n a l l y  3 km i n  d i a m e t e r  by 7 km 
l o n g ,  b u t  h a s  s i n c e  b e e n  f i l l e d  i n  by a l l u v i a l  m a t e r i a l .  The 
o r i g i n a l  c a l d e r a  i s  v i s i b l e  p r i m a r i l y  i n  s t r eam b e d s  where  
e r o s i o n  h a s  removed t h e  y o u n g e r  a l l u v i u m  a n d  e x p o s e d  d i k e  
s w a r m s  a n d  p l u g s  i n  t h e  complex  (Macdonald a n d  A b b o t t ,  1970)-. 

The e a r l i e r  l a v a s  o f  t h e  Eas t  Moloka i  a c t i v i t y  a re  
t y p i c a l  o l i v i n e  t h o l e i i t e s  a n d  were e r u p t e d  i n  t h i n  f l u i d  
f l o w s .  Where t h e  e a r l i e r  f l o w s  o f  Eas t  M o l o k a i  bank  a g a i n s t  
t h e  West M o l o k a i  s h i e l d  t h e r e  i s  o f t e n  a t h i c k  bed  o f  l a t e r i t i c  
s o i l  u n d e r l y i n g  t h e  y o u n g e r  l a v a s ,  i n d i c a t i n g  t h a t  a c o n s i d e r -  
a b l e  p e r i o d  e l a p s e d  be tween  t h e  e x t i n c t i o n  o f  West M o l o k a i  a n d  
t h e  more r e c e n t  a c t i v i t y  o f  E a s t  M o l o k a i .  The u p p e r  member o,f 
t h e  East  Moloka i  v o l c a n i c s  c o n s i s t s  l a r g e l y  o f  o l i g o c l a s e  
a n d e s i t e  a n d  t r a c h y t e ,  wh ich  formed a d i s c o n t i n u o u s  c o v e r  o v e r  
t h e  o l d e r  lavas  ( S t e a r n s  and  Macdona ld ,  1 9 4 7 ) .  The l a t e r  
f l o w s  were more v i s c o u s  t h a n  t h e  e a r l i e r  l a v a s ,  a n d  t h u s  i n -  
d i v i d u a l  f l o w s  were c o n s i d e r a b l y  t h i c k e r  a n d  more d e n s e  t h a n  W 
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Fig.  28. Topography and r i f t  systems of Molokai. 
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t h o s e  o f  t h e  l o w e r  member. The u p p e r  l a v a s  a r e  much l e s s  
e a s i l y  e r o d e d  t h a n  t h e  e a r l i e r  member a n d  t h u s  have  a c t e d  as 
a p r o t e c t i v e  c a p  o v e r  much o f  E a s t  Moloka i .  

The mos t  r e c e n t  e r u p t i v e  a c t i v i t y  on Moloka i  t o o k  p l a c e  
i n  t h e  l a t e  P l e i s t o c e n e  when renewed a c t i v i t y  p r o d u c e d  t h e  
K a l a u p a p a  p e n i n s u l a  a t  t h e  m i d - p o i n t  o f  t h e  sea c l i f f s  
b o u n d i n g  t h e  n o r t h  s i d e  o f  t h e  i s l a n d .  Only one  c o n e  w a s  
f o r m e d ,  wh ich  p r o d u c e d  a b r o a d ,  s e m i c i r c u l a r  p e n i n s u l a ,  4 km 
i n  d i a m e t e r  a n d  150 m i n  a l t i t u d e .  The Ka laupapa  l a v a s  a re  
p o r p h y r i t i c  o l i v i n e  b a s a l t s  a n d  a r e  h i g h l y  p e r m e a b l e  (Mac- 
d o n a l d  a n d  A b b o t t ,  1 9 7 0 ) .  

G e o p h y s i c a l  s u r v e y s  

A e r o m a g n e t i c  s u r v e y s  h a v e  b e e n  c o n d u c t e d  o v e r  t h e  i s l a n d  
o f  Moloka i  a n d  h a v e  p r o v i d e d  t h e  t o t a l  f o r c e  m a g n e t i c  map 
p r e s e n t e d  i n  F i g u r e  29 (Malahof f  and  W o o l l a r d ,  1 9 6 5 ) ;  t h e  v o l c a n i c  
p i p e  and  v e n t  s y s t e m s  d e l i n e a t e d  by t h e  m a g n e t i c  d a t a  are 
p r e s e n t e d  i n  F i g u r e  30 .  Whether  t h e  E a s t  Moloka i  s h i e l d  i s  i n  
f a c t  t h e  r e s u l t  o f  a n  e x t e n s i o n  o f  t h e  West Moloka i  r i f t  s y s t e m ,  
as  i n d i c a t e d  i n  F i g u r e  30 ,  i s  unknown a t  p r e s e n t ;  t h e  m a g n e t i c  
anomaly  z o n e  c o u l d  b e  i n t e r p r e t e d  i n  o t h e r  ways.  

G r a v i t y  s u r v e y s  c o n d u c t e d  on M o l o k a i  h a v e  b e e n  r e s t r i c t e d  
l a r g e l y  t o  t h e  West Moloka i  s h i e l d  w i t h  o n l y  m a r g i n a l  c o v e r a g e  
o v e r  t h e  e a s t e r n  e n d  o f  t h e  i s l a n d  ( F i g .  31)  (Moore and  K r i v o y ,  
1 9 6 5 ) .  The c e n t r a l  c a l d e r a  and  r i f t  s y s t e m s  o f  West M o l o k a i  
are  w e l l  d e f i n e d  by g r a v i t y  h i g h s .  A n o t h e r  g r a v i t y  h i g h  e x -  
t e n d i n g  e a s t w a r d  f r o m  t h e  West M o l o k a i  summit may be  a s s o c i a t e d  
w i t h  a t h i r d  r i f t  s y s t e m ,  o r  p o s s i b l y ,  w i t h  t h e  Eas t  Moloka i  
s y s t e m .  A t  p r e s e n t ,  i n s u f f i c i e n t  d a t a  a r e  a v a i l a b l e  t o  d i s -  
t i n g u i s h  be tween  t h e s e  two p o s s i b i l i t i e s .  

M e t e o r o l o g y  a n d  h y d r o l o g y  

The r a i n f a l l  on M o l o k a i ,  as on t h e  o t h e r  i s l a n d s ,  i s  
u n e v e n l y  d i s t r i b u t e d .  The windward a n d  h i g h e r  s e c t i o n s  o f  
t h e  i s l a n d ,  e x p e c i a l l y  o n  E a s t  M o l o k a i ,  r e c e i v e  t h e  b u l k  of 
t h e  r a i n f a l l  (on  t h e  o r d e r  o f  281  cm p e r  y e a r )  a n d  t h e  l e e -  
ward s i d e  of  t h e  i s l a n d  a n d  West M o l o k a i  r ece ive  less t h a n  75 
c m  p e r  y e a r  ( F i g .  32)  ( T a l i a f e r r o ,  1 9 5 9 ) .  

The h y d r o l o g y  o f  West M o l o k a i  i s  summar ized  i n  F i g u r e  3 3  
( T a k a s a k i ,  1 9 7 8 ) .  The b a s a l  l e n s  b e n e a t h  t h i s  end of  t h e  
i s l a n d  i s  b r a c k i s h  t o  s a l t y  and  t h e  low r a t e  o f  r e c h a r g e  i s  
i n s u f f i c i e n t  t o  m a i n t a i n  a n y  p e r e n n i a l  s p r i n g s  o r  streams on 
t h i s  end o f  t h e  i s l a n d .  A l t h o u g h  t h e r e  i s  a n  e x t e n s i v e  d i k e  
s y s t e m  i n  t h e  m i d d l e  o f  t h e  West M o l o k a i  s h i e l d ,  t h e r e  a r e  n o  
known s o u r c e s  o f  d ike - impounded  water .  



I CONTOUR INTERVAL : 50 GAMMA 

Fig. 29. Total force magnetic map of Molokai (from Malahoff and Woollard, 1965). 
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Fig. 31. Bouguer gravity anomaly map of Molokai (from Moore and Krivoy, 1965). 
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Fig. 33. Hydrologic sununary of Molokai (from Takasaki, 1978). 
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The h y d r o l o g y  o f  E a s t  Moloka i  d i f f e r s  r a d i c a l l y  f r o m  
t h a t  on t h e  w e s t e r n  p a r t  o f  t h e  i s l a n d  ( F i g .  3 3 ) .  Much h i g h e r  
r a t e s  o f  r e c h a r g e  on  t h e  h i g h e r  s l o p e s  p r o v i d e  s u f f i c i e n t  
f r e s h  w a t e r  t o  m a i n t a i n  a s u b s t a n t i a l  b a s a l  water l e n s  b e -  
n e a t h  t h e  e a s t e r n  end  o f  t h e  i s l a n d  wh ich  i s  d rawn  upon 
e x t e n s i v e l y  f o r  p u b l i c  wa te r  s u p p l y .  The d e n s e  a l k a l i c  l a v a s  
on East  Moloka i  h a v e  a c t e d  t o  c o n f i n e  c o n s i d e r a b l e  q u a n t i t i e s  
of h i g h - l e v e l  water  on t h i s  a rea  as w e l l .  

G e o c h e m i s t r y  - 

The g e o c h e m i c a l  d a t a  c o m p i l e d  f o r  Moloka i  a r e  p r e s e n t e d  
i n  F i g u r e  34  a n d  t h e  Append ix ,  T a b l e  3; t h e  i s l a n d - w i d e  d i s t r i -  
b u t i o n  o f  w e l l s  is f o u n d  i n  F i g u r e  35. The w e l l s  a r e  u n e v e n l y  
d i s t r i b u t e d  a n d  most  a r e  a c o n s i d e r a b l e  d i s t a n c e  away f rom a n y  
.of t h e  r i f t  a n d  c a l d e r a  s y s t e m s .  

Only  e i g h t  w e l l s  on Moloka i  h a v e  b e e n  i d e n t i f i e d  as 
h a v i n g  s i g n i f i c a n t  s i l i c a  a n o m a l i e s ;  o f  t h e s e ,  s e v e n  a r e  c o n -  
s i d e r e d  t o  be  f a l s e  a n o m a l i e s  a r i s i n g  f r o m  e f f e c t s  o t h e r  t h a n  
t h e r m a l  'waters .  I t  i s  p r o b a b l e  t h a c  t h e  e l e v a t e d  s i l i c a  c o n -  
c e n t r a t i o n s  o b s e r v e d  i n  t h e  c e n t r a l  p a r t  o f  t h e  i s l a n d  a re  
l a r g e l y  t h e  r e s u l t  of  d i f f e r i n g  soil o r  r o c k  t y p e s  f r o m  w h i c h  
t h e  w a t e r  w a s  d rawn .  

The o n l y  w e l l  t h a t  i s  t h o u g h t  t o  i n d i c a t e  some t h e r m a l  
p o t e n t i a l  i s  w e l l  # l O l l - O l  (Fig. 34) found  i n  t h e  a o r t h - w e s t e r n  
end  o f  t h e  i s l a n d  w i t h i n  t h e  West Moloka i  r i f t  s y s t e m ,  A l -  
t h o u g h  n o  s i l i c a  d a t a  a r e  a v a i l a b l e  f o r  t h i s  w e l l ,  t h e  measu red  
w a t e r  t e m p e r a t u r e  i s  r e p o r t e d  t o  be 33.9OC ( S t e a r n s  a n d  Mac- 
d o n a l d ,  1 9 4 6 ) ,  w e l l  a b o v e  t h e  a m b i e n t  t e m p e r a t u r e s  f o r  t h i s  
a r e a .  

Summary g e o t h e r m a l  a s s e s s m e n t  

A l t h o u g h  t h e r e  a r e  no  s t r o n g  i n d i c a t i o n s  o f  g e o t h e r m a l  
r e s e r v o i r s  f o r  t h e  i s l a n d  o f  M o l o k a i ,  t h e r e  a re  n o t  y e t  
s u f f i c i e n t  d a t a  a v a i l a b l e  t o  make v a l i d  a s s e s s m e n t  o f  t h e  
p o t e n t i a l  r e s o u r c e .  T h e r e  is s t r o n g  i n t e r e s t  by l o c a l  
c o m m e r c i a l  e n t e r p r i s e s  ( S h e r a t o n  M o l o k a i  H o t e l )  a n d  u t i l i t y  
(Moloka i  E l e c t r i c )  i n  d e v e l o p i n g  a n y  t h e r m a l  r e s o u r c e  t h a t  
may be  p r e s e n t .  F o r  t h i s  r e a s o n ,  a t  l e a s t  a p r e l i m i n a r y  
s u r v e y  s h o u l d  be c a r r i e d  o u t  for M o l o k a i  t o  d e t e r m i n e  w h e t h e r  
f u r t h e r ,  more i n t e n s i v e ,  r e s e a r c h  s h o u l d  be  c o n d u c t e d .  
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Fig. 34. S i l i c a  and chloride/magnesium ion anomalies on Molokai. 
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OAHU 
__. 

Oahu i s  t h e  t h i r d  l a r g e s t  i s l a n d  i n  t h e  Hawaiian 
A r c h i p e l a g o  and  h a s  a n  a rea  of  1564 s q u a r e  km. The i s l a n d  
i s  b u i l t  f r o m  two v o l c a n i c  s y s t e m s ,  t h e  o l d e r  Waianae s h i e l d  
on t h e  w e s t  and  t h e  Koolau  t o  t h e  s o u t h e a s t .  The y o u n g e r  
Koolau  s h i e l d  i s  o v e r l a i n  by two p o s t - e r o s i o n a l  v o l c a n i c  
u n i t s ,  t h e  H o n o l u l u  s e r i e s  and t h e  more r e c e n t  Kokohead 
s e r i e s .  

I 

I 

The e x p o s e d  Waianae V o l c a n i c  S e r i e s  c o n s i s t s  o f  t h r e e  
members;  t h e  f i r s t  p h a s e  of a c t i v i t y  p roduced  t h o l e i i t i c  
b a s a l t s  t h a t  make up t h e  b u l k  o f  t h e  Waianae s h i e l d ,  The 
Midd le  Member i s  a l s o  t h o l e i i t i c  b u t  g r a d e s  i n t o  a l k a l i c  
b a s a l t  i n  t h e  u p p e r  p a r t  o f  t h e  member, t h e  l a v a s  a r e  p r e -  
d o m i n a n t l y  d e n s e  ponded and  c a l d e r a - f i l l i n g  f l o w s  ( S t e a r n s ,  
1 9 3 9 ) .  The u p p e r  Waianae member c o n s i s t s  c h i e f l y  o f  h a w a i i t e  
w i t h  smaller  amounts  o f  a l k a l i c  o l i v i n e  b a s a l t  and  a t  one 
t i m e  c o v e r e d  most  of  t h e  Waianae s h i e l d  (Macdonald and  A b b o t t ,  
1 9 7 0 ) ;  e x t e n s i v e  e r o s i o n  h a s  removed mos t  o f  t h i s  o r i g i n a l  
c o v e r  (Fig. 36). S o i l  i n t e r b e d d i n g  be tween  e a r l y  and  l a t e  v o l -  
c a n i c s  i s  m i n i m a l ,  s u g g e s t i n g  t h a t  t h e  Waianae a c t i v i t y  w a s  
n e a r l y  c o n t i n u o u s  t h r o u g h o u t  t h e  l i f e  of t h e  v o l c a n o .  The 
most  r e c e n t  v o l c a n i s m  on Waianae i s  e s t i m a t e d  t o  have  o c c u r r e d  
be tween 2 . 7  and  2 . 8  m.y, a g o  (Macdonald and  A b b o t t ,  1970) .  
The Waianae s h i e l d  w a s  b u i l t  a l o n g  t h r e e  r i f t  z o n e s  (Fig. 37). 
t h e  ma jo r  r i f t s  r a d i a t e  t o  t h e  n o r t h w e s t  and  s o u t h - s o u t h e a s t  
f rom t h e  c e n t r a l  c a l d e r a  a n d  t h e  m i n o r  r i f t  t r e n d s  t o  t h e  
n o r t h e a s t .  The f e e d e r  d i k e  s y s t e m s  f o r  a l l  t h r e e  r i f t  z o n e s  
have  b e e n  w e l l  e x p o s e d  by e x t e n s i v e  e r o s i o n a l  d i s s e c t i o n  o f  
t h e  Waianae s h i e l d .  

The Koolau v o l c a n i c  s y s t e m  w a s  a c t i v e  c o n s i d e r a b l y  l a t e r  
t h a n  Waianae ,  and  much of  c e n t r a l  Oahu ( S c h o f i e l d  P l a i n )  w a s  
formed f rom t h e  b a n k i n g  of Koolau  lavas a g a i n s t  t h e  Waianae 
s h i e l d .  Koolau v o l c a n o  w a s  b u i l t  p r i n c i p a l l y  by e r u p t i o n s  
a l o n g  n o r t h w e s t -  and  s o u t h e a s t - t r e n d i n g  r i f t  z o n e s ,  w i t h  
l e s s e r  a c t i v i t y  a l o n g  a t h i r d  r i f t  t r e n d i n g  s o u t h w e s t  f rom 
t h e  s u m m i t  c a l d e r a .  

The Koolau  b a s a l t s  a re  a l m o s t  e n t i r e l y  t h o l e i i t e s  and  
o l i v i n e  b a s a l t s ;  o c e a n i t e  i s  p r e s e n t  i n  much smaller  amoun t s .  
Very l i t t l e  a l k a l a i  b a s a l t  h a s  b e e n  found  a s s o c i a t e d  w i t h  t h e  
Koolau  v o l c a n i c  s e r i e s ;  i t  i s  p r o b a b l e  t h a t  a c t i v i t y  f rom t h e  
Koo lau  c a l d e r a  ended  p r i o r  t o  t h e  t r a n s i t i o n  f rom t h o l e i i t i c  
t o  a l k a l a i  b a s a l t  t y p i c a l l y  f o u n d  f o r  Hawaiian s y s t e m s  
(Macdonald and  A b b o t t ,  1970) .  The i n i t i a l  s h i e l d - b u i l d i n g  
s t a g e  o f  Koolau  a c t i v i t y  was f o l l o w e d  by a n  e x t e n d e d  p e r i o d  
o f  q u i e s c e n c e  l a s t i n g  a p p r o x i m a t e l y  ' 2  m.y. , d u r i n g  which 
e x t e n s i v e  s t ream and m a r i n e  e r o s i o n  removed much o f  t h e  
windward ( n o r t h e a s t )  s i d e  of  t h e  s h i e l d .  P o s t - e r o s i o n a l  
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v o l c a n i s m  resumed a p p r o x i m a t e l y  500,000 y e a r s  a g o  a n d  c o n -  
t i n u e d  a t  i r r e g u l a r  i n t e r v a l s  u n t i l  p o s s i b l y  30,000 y e a r s  a g o  
(Macdonald a n d  A b b o t t ,  1 9 7 0 ) .  More t h a n  t h i r t y  s e p a r a t e  
e r u p t i v e  e v e n t s ,  s c a t t e r e d  o v e r  t h e  s o u t h e a s t e r n  end  o f  Oahu, 
t o o k  p l a c e  d u r i n g  t h i s  p e r i o d  (Fig. 36). The l a v a s  of  t h e  p o s t -  
e r o s i o n a l  ( H o n o l u l u )  s e r i e s  o f  b a s a l t s  i n c l u d e  n e p h e l i n i t e s ,  
m e l i t i t e  n e p h e l i n i t e s ,  a n d  a l k a l i c  o l i v i n e  b a s a l t s .  

G e o p h y s i c a l  s u r v e y s  

G e o p h y s i c a l  s u r v e y s  on Oahu have  b e e n  d i r e c t e d  toward  
d e f i n i n g  t h e  d e e p e r  s t r u c t u r e  o f  t h e  i s l a n d  as w e l l  as  
i d e n t i f y i n g  p o s s i b l e  g e o t h e r m a l  r e s e r v o i r s  i n  t h e  Koolau  a n d  
Waianae a reas .  

A e r o m a g n e t i c  s u r v e y s  o v e r  Oahu a r e  shown i n  F i g u r e  38 
(Malahof f  and  W o o l l a r d ,  1 9 6 5 )  and  t h e  i n t e r p r e t a t i o n  o f  t h e  
s t r u c t u r e  b a s e d  o n  t h e s e  r e s u l t s  i s  g i v e n  i n  F i g u r e  39  (Malahof f  
and  W o o l l a r d ,  1 9 6 5 ) .  The s q r f a c e  s t r u c t u r e s  f o r  b o t h  Waianae 
a n d  Koolau  v o l c a n o e s  c o r r e s p o n d  w e l l  w i t h  t h e  i n f e r r e d  p r i m a r y  
r i f t  a n d  p i p e  z o n e s ,  i n d i c a t i n g  t h a t  t h e s e  f e a t u r e s  a r e  
p r o b a b l y  a s s o c i a t e d  w i t h  c r u s  t a l  f e a t u r e s .  The minor  r i f t  
s y s t e m s  a n d  p o s t - e r o s i o n a l  v o l c a n i c  c e n t e r s  a r e  n o t  o u t l i n e d  
by t h i s  s u r v e y  a t  a l l  a n d  t h u s  may b e  s t r o n g l y  c o n t r o l l e d  by 
t h e  s h a l l o w  s t r u c . t u r e  o f  t h e  s h i e l d .  

G r a v i t y  s u r v e y s  o v e r  t h e  i s l a n d  o f  Oahu h a v e  i d e n t i f i e d  
l o c a t i o n s  o f  s u b s u r f a c e  magma chambers  a n d  r i f t  z o n e s  s i m i l a r  
t o  t h e  a e r o m a g n e t i c  s u r v e y s  ( F i g .  40) ( S t r a n g e  e t  a l . ,  1 9 6 5 a ) .  
A g a i n ,  o n l y  t h e  m a j o r  r i f t  s y s t e m s  h a v e  b e e n  i n d e n t i f i e d  t h r o u g h  
t h e  g r a v i t y  s u r v e y s ;  no o b s e r v a b l e  a n o m a l i e s  a r e  a s s o c i a t e d  w i t h  
t h e  m i n o r  r i f t s  and  p o s t - e r o s i o n a l  v o l c a n i c  c e n t e r s .  E s t i m a t e s  
o f  t h e  d e p t h  t o  t h e  Koolau  c a l d e r a  c o r e ,  bas&d  o n  t h e  g r a v i t y  
d a t a ,  a r e  a p p r o x i m a t e l y  1 .5  t o  2 km ( S t r a n g e  e t  a l . ,  1 9 6 5 b ) .  
T h i s  e s t i m a t e  a g r e e s  w e l l  w i t h  s e i s m i c  i n v e s t i g a t i o n s  c o n d u c t -  
e d  o n  t h e  same a rea ,  wh ich  p l a c e d  t h e  t o p  o f  t he  f o r m e r  magma 
chamber  a t  a b o u t  1 . 6  km (Adams a n d  Furumoto ,  1 9 6 5 ) .  O t h e r  se i s -  
m i c  work on t h e  K o o l a u  c a l d e r a  h a s  b e e n  r e p o r t e d  t o  i n d i c a t e  
l i m i t e d  m i c r o s e i s m i c  a c t i v i t y ,  w h i c h  may b e  a s s o c i a t e d  w i t h  
a g e o t h e r m a l  r e s e r v o i r ,  n e a r  t h e  i n f e r r e d  e d g e  o f  t h e  c a l d e r a  
(Furumoto ,  19761 ,  

S e v e r a l  p r e l i m i n a r y  g e o p h y s i c a l  s u r v e y s  h a v e  b e e n  c a r r i e d  
o u t  i n  t h e  L u a l u a l e i  v a l l e y :  s e l f - p o t e n t i a l ,  r o t a t i n g  q u a d r i -  
p o l e  r e s i s t i v i t y  a n d  s h a l l o w  s o i l  t e m p e r a t u r e  s u r v e y s  (Grose  
and  K e l l e r ,  1 9 7 5 ) .  Low r e s i s t i v i t i e s  were o b s e r v e d  i n  t h e  
c e n t r a l  s e c t i o n  of  t h e  c a l d e r a  ( F i g .  37) which a l s o  c o i n c i d e d  w i t h  
s l i g h t l y  e l e v a t e d  s u b s u r f a c e  g round  t e m p e r a t u r e s  a t  l - m  d e p t h  
be low t h e  s u r f a c e .  
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Fig.  38. Total force magnetic map of Oahu (redrawn from Malahoff and Woollard, 1965, by R .  Rhodes). 
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7 3  
I 

li 
M e t e o r o l o g y  and  h y d r o l o g y  

The mean a n n u a l  r a i n f a l l  on Oahu i s  summarized i n  t h e  
i s o h y e t a l  map p r e s e n t e d  i n  F i g u r e  4 1  ( T a l i f e r r o ,  1 9 5 9 ) .  Oahu 
a n n u a l  r a i n f a l l  d i s t r i b u t i o n  i s  s i m i l a r  t o  t h a t  o b s e r v e d  f o r  
t h e  o t h e r  i s l a n d s  i n  t h a t  i t  i s  o r o g r a p h i c - - t h e  windward 
s i d e  o f  t h e  i s l a n d  r e c e i v e s  t h e  h e a v i e r  r a i n f a l l  and  t h e  
l e e w a r d  s i d e  c o n s i d e r a b l y  l e s s .  

The mean a n n u a l  t e m p e r a t u r e s  on Oahu r o u g h l y  f o l l o w  a n  
i n v e r s e s  r e l a t i o n  w i t h  a n n u a l  r a i n f a l l ;  t h e  h i g h e r  t e m p e r a -  
t u r e s  a r e  f o u n d ' o n  t h e  s u n n i e r  l e e w a r d  s i d e  of  t h e  i s l a n d ,  
w h e r e a s  c o o l e r  t e m p e r a t u r e s  a r e  found  on t h e  windward 
( n o r t h w e s t e r n )  s i d e .  Ambient  g r o u n d w a t e r  t e m p e r a t u r e s  a r e  
a l s o  e x p e c t e d  t o  be s l i g h t l y  w a r m e r  i n  t h e  l e e w a r d  a q u i f e r s .  
where  t h e  mean t e m p e r a t u r e  o f  p r e c i p i t a t i o n  i s  somewhat 
h i g h e r .  

t h a t  found  on t h e  o t h e r  i s l a n d s  (Fig.  42).  M u l t i p l e  sea  l e v e l  
c h a n g e s  and s u b s i d e n c e  of  t h e  i s l a n d  d u r i n g  i t s  h i s t o r y  
have  a l l o w e d  t h e  f o r m a t i o n  and  s i l t i n g  o v e r  o f  s e v e r a l  l a y e r s  
of  f r i n g i n g  c o r a l  r e e f .  The impermeab le  l i m e s t o n e  l a y e r  t h u s  
formed a r o u n d  t h e  p e r i m e t e r  o f  t h e  i s l a n d  a c t s  as  a b a r r i e r  
t o  t h e  o u t f l o w  o f  m e t e o r i c  waters  f r o m  c o a s t a l  s p r i n g s ,  r e -  
s u l t i n g  i n  c o n s i d e r a b l y  e l e v a t e d  water  t a b l e s  and  a much 
t h i c k e r  b a s a l  water  l e n s  b e n e a t h  t h e  i s l a n d .  H i g h - l e v e l  
s u p p l i e s  o f  d ike - impounded  water  a r e  p r e s e n t  i n  t h e  r i f t  
s y s t e m s  o f  b o t h  t h e  Waianae a n d  Koolau  s h i e l d s .  A l t h o u g h  
t h e  h i g h e r  r a t e  o f  r e c h a r g e  on t h e  Koolau  s h i e l d  m a i n t a i n s  
a n e a r l y  c o n s t a n t  o u t f l o w  o f  d i k e - f e d  s p r i n g s ,  t h e  d r i e r  
Waianae  s y s t e m  h a s  o n l y  i n t e r m i t t e n t  d i s c h a r g e  f rom n a t u r a l  
s o u r c e s .  

The h y d r o l o g y  of  Oahu i s  s u b s t a n t i a l l y  d i f f e r e n t  f rom 

G e o c h e m i s t r y  

c o r r e s p o n d s  c l o s e l y  t o  t h a t  o f  a l l  t h e  we l l s  on t h e  i s l a n d  
(F.44). I n c r e a s i n g  t h e  minimum s i l i c a  c o n c e n t r a t i o n  f o r  
i n c l u s i o n  o f  t h e  water  s o u r c e  i n  t h e  d a t a  f i l e  s e r v e d  o n l y  
t o  e l i m i n a t e  a l l  b u t  t h o s e  w e l l s  l o c a t e d  i n  areas of heavy  
i r r i g a t i o n .  Thus t h e  s i l i c a  c o n c e n t r a t i o n s  are of  l i t t l e  
u s e  i n  t h e  g e o c h e m i c a l  s u r v e y  o f  Oahu. 

The d i s t r i b u t i o n  o f  s i l i c a  a n o m a l i e s  ( F i g .  4 3 )  on Oahu 

The Cl/Mg i o n  a n o m a l i e s  a re  n o t  n e a r l y  as s c a t t e r e d  as 
t h o s e  f o r  s i l i c a ( F i g .  43)and  seem t o  b e  c o n c e n t r a t e d  i n  s i x  
l o c a t i o n s  a r o u n d  t h e  i s l a n d :  L u a l u a l e i  V a l l e y ,  Haleiwa, 
L a i e ,  Kaneohe-Waimanalo,  H o n o l u l u ,  and  P e a r l  H a r b o r .  The 
d i f f e r e n c e s  i n  t h e  c h a r a c t e r  o f  e a c h  of  t h e s e  areas  w a r r a n t  
a s e p a r a t e  d i s c u s s i o n  of  e a c h .  



74 

J
 

J
 

! 

K
 

Y
- 

O
 



c 
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F i g .  42.  Hydrologic summary of Oahu (from Takasaki, 1978) .  

c 
157'50' 

I EXPLANATION 
Ground-water recharge,  mi l l ion  ga l lons  per day 
Ground-water d r a f t ,  m i  11 ion ga l lons  per  day 
Principal  supply we1 1 s 
Low recharge r a t e  because most ground water i s  

accounted f o r  a s  streamflow 
I r r iga t ion-water  return, mi l l ion  ga l lons  per  day 
S i g n i f i c a n t  p a r t  o f  recharge i s  diverted t o  

Pearl Harbor a rea  by Schofield water body 
d Low recharge r a t e  owing t o  h i g h  evapotrans- 

[I@ Hydrographic a rea  represent ing  major 
p i r a t i o n  from shallow water levels 

drainage basin 
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El 

0 

Ground water impounded 
by dikes o r  other 

structures 

Ground water perched on 
s o i l  o r  ash l a y e r s  

Basal ground water 
f loa t ing  on s a l i n e  

wound water 
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L u a l u a l e i  V a l l e y  h a s  s e v e r a l  m o d e r a t e  t o  s t r o n g  Cl/Mg 
i o n  a n o m a l i e s ;  g r o u n d w a t e r  t e m p e r a t u r e s  i n  a few of  t h e  
w e l l s  i n  t h e  area a r e  a l s o  somewhat e l e v a t e d  (Appendix ,  T a b l e  4) 
L u a l u a l e i  V a l l e y  i s  l o c a t e d  w i t h i n  t h e  Waianae c a l d e r a  complex 
( F i g .  37), and as d i s c u s s e d  a b o v e ,  l i m i t e d  g e o p h y s i c a l  i n -  

. v e s t i g a t i o n s  of  t h e  v a l l e y  have  g i v e n  p r e l i m i n a r y  i n d i c a t i o n s  
of  a p o t e n t i a l  t h e r m a l  r e s e r v o i r .  E x t e n s i v e  g e o c h e m i c a l  
i n v e s t i g a t i o n s  a r e  p r e s e n t l y  underway t o  d e t e r m i n e  w h e t h e r  a 
t h e r m a l  r e s e r v o i r  i s  p r e s e n t  i n  t h i s  a r ea .  

The s i l i c a  and  Cl/Mg i o n  r a t i o s  o b s e r v e d  a t  H a l e i w a  are  
o n l y  m o d e r a t e l y  e l e v a t e d .  T h i s  area p r o b a b l y  h a s  a s i g n i -  
f i c a n t  amount  o f  i r r i g a t i o n  r e t u r n  water i n  i t s  s h a l l o w  
a q u i f e r s ,  and  t h u s  t h e  s i l i c a  a n o m a l i e s  a r e  h i g h l y  s u s p e c t .  
N o n e t h e l e s s ,  t h i s  area i s  l o c a t e d  on t h e  m i n o r  r i f t  s y s t e m  
o f  t h e  Waianae s h i e l d ,  and  i t  i s  p o s s i b l e  t h a t  t h i s  a r ea  
h a s  some g e o t h e r m a l  p o t e n t i a l .  Resampl ing  o f  t h e  s h a l l o w  
w a t e r  s o u r c e s  i s  n e c e s s a r y  b e f o r e  i t  w i l l  be p o s s i b l e  t o  
d e t e r m i n e  w h e t h e r  o r  n o t  t h e s e  a n o m a l i e s  a r e  a s s o c i a t e d  w i t h  

. t h e r m a l  g r o u n d w a t e r s .  

The s t a t u s  of L a i e  i s  s i m i l a r  t o  t h a t  f o r  H a l e i w a ;  weak 
s i l i c a  and  Cl/Mg i o n  a n o m a l i e s  e x i s t  and  i t  i s  l o c a t e d  a d -  
j a c e n t  t o  a f o r m e r l y  a c t i v e  r i f t .  A l t h o u g h  t h i s  r i f t  s y s t e m  
h a s  n o t  b e e n  a c t i v e  f o r  more t h a n  2 m . y . ,  i t  i s  
more r e c e n t  t h a n  W a i a n a e ' s  a c t i v i t y  and  i t  s h o u l d  have  a 
somewhat h i g h e r  p o t e n t i a l .  Only two w e l l s  o u t  o f  a t o t a l  o f  
a p p r o x i m a t e l y  f i f t e e n  h a v e  anomalous  water c h e m i s t r y ;  w h e t h e r  
t h i s  i s  a n  i n d i c a t i o n  o f  a v e r y  low l e v e l  t h e r m a l  anomaly  o r  
o f  warmer w a t e r  h i g h l y  d i l u t e d  by s u r f a c e  r e c h a r g e  i s  n o t  
known a t  p r e s e n t .  F u r t h e r  g e o c h e m i c a l  work i s  n e c e s s a r y  i n  
t h i s  a rea  b e f o r e  a v a l i d  a p p r a i s a l  of  i t s  p o t e n t i a l  c a n  b e  
made. 

The a v a i l a b l e  g r o u n d w a t e r  g e o c h e m i s t r y  d a t a  f o r  t h e  
Kaneohe-Waimanalo a rea  a r e  q u i t e  l i m i t e d ,  and  o f  t h e  w a t e r  
s o u r c e s  a n a l y z e d  o n l y  t h r e e  had s i l i c a  o r  Cl/Mg i o n  a n o m a l i e s .  
The s m a l l  number o f  a n o m a l i e s  i d e n t i f i e d  i s  t h o u g h t  t o  be 
more t h e  r e s u l t  o f  i n s u f f i c i e n t  d a t a  t h a n  t h e  a b s e n c e  o f  a n y  
p o t e n t i a l  f o r  t h i s  area.  The Koolau  s y s t e m  i s  t h e  y o u n g e s t  
area o f  m a j o r  a c t i v i t y  on t h e  i s l a n d  a n d ,  i f  t h e  g e o p h y s i c a l  
d a t a  c i t e d  above  a r e  c o r r e c t ,  t h e  f o r m e r  magma chamber i s  n o t  
f a r  b e n e a t h  t h e  s u r f a c e  (1.5 t o  2 km). Thus one  would e x -  
p e c t  r e s i d u a l  h e a t  t o  b e  p r e s e n t  i n  t h i s  s y s t e m  i f  i t  e x i s t s  
anywhere  on t h e  i s l a n d .  E v i d e n c e  i n  s u p p o r t  o f  g e o t h e r m a l  
p o t e n t i a l  f o r  t h i s  a rea  i n c l u d e s  a r e p o r t  o f  e l e v a t e d  g r o u n d -  
water t e m p e r a t u r e s  n e a r  Waimanalo (Furumoto ,  1976)  8nd e l e -  
v a t e d  s o i l  m e r c u r y  c o n c e n t r a t i o n s  i n  t h e  Maunawi l i  area n e a r  
t h e  n o r t h w e s t e r n  edge  of  t h e  b u r i e d  magma chamber ( S o u t o ,  
1 9 7 8 ) .  F u r t h e r  g e o c h e m i c a l  and  g e o p h y s i c a l  i n y e s t i g a t i o n s  
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i n  t h i s  a r ea  a re  n e c e s s a r y  t o  d e t e r m i n e  w h e t h e r  r e s i d u a l  
h e a t  i s  s t i l l  p r e s e n t  i n  t h i s  r e s e r v o i r  o r  n o t .  

The p r e s e n c e  o f  s t r o n g  g e o c h e m i c a l  a n o m a l i e s  i n  t h e  
H o n o l u l u  a rea  i s  e n c o u r a g i n g .  A l t h o u g h  t h e  a rea  i n  w h i c h  t h e  
a n o m a l i e s  a r e  o b s e r v e d  is w e l l  away f r o m  t h e  m a j o r  r i f t  
s y s t e m  o f  t h e  K o o l a u  s h i e l d ,  i t  i s  c l o s e  t o  t h e  p r i m a r y  
c e n t e r s  o f  p o s t - e r o s i o n a l  Koolau  a c t i v i t y  ( F i g .  37), which  i s  
t h e  m o s t  r e c e n t  v o l c a n i s m  t o  have  t a k e n  p l a c e  on  Oahu. The 
a v a i l a b l e  water c h e m i s t r y  d a t a  a re  n o t  s u f f i c i e n t l y  r e l i a b l e  
t o  d e t e r m i n e  w h e t h e r  a l o w - t e m p e r a t u r e  r e s o u r c e  e x i s t s ;  r e -  
s a m p l i n g  o f  t h e  l o c a l  g r o u n d w a t e r s  s h o u l d  b e  done  t o  c o n f i r m  
t h e  i n i t i a l  r e s u l t s .  If i n d i c a t i o n s  a r e  s t i l l  p o s i t i v e ,  more 
e x t e n s i v e  g e o p h y s i c a l  a n d  g e o c h e m i c a l  s u r v e y s  s h o u l d  b e  c o n -  
d u c t e d  a r o u n d  t h e  p o s t - e r o s i o n a l  v o l c a n i c  c e n t e r s  on t h e  
s o u t h e a s t e r n  end  of Oahu. 

The s i l i c a  a n d  Cl/Mg i o n  a n o m a l i e s  i n  t h e  P e a r l  H a r b o r  
a r ea  a r e  n o t  p a r t i c u l a r l y  s t r o n g .  The a rea  i s  n o t  a s s o c i a t e d  
w i t h  e a r l y  a c t i v i t y  f r o m  e i t h e r  t h e  Waianae o r  Koo lau  s y s -  
t ems ,  n o r  h a s  i t  e x p e r i e n c e d  a n y  n e a r b y  p o s t - e r o s i o n a l  
a c t i v i t y .  Thus i t  i s  p r o b a b l e  t h a t  t h e  g e o c h e m i c a l  a n o m a l i e s  
i n  t h i s  area a r e  n o t  a s s o c i a t e d  w i t h  a t h e r m a l  s o u r c e ,  b u t  
r a t h e r  a r i s e  f r o m  c u l t u r a l  e f f e c t s  o r  f rom t h e  d i f f e r e n t  
t y p e  o f  a q u i f e r  found  i n  t h i s  a r ea .  

Summary g e o t h e r m a l  a s s e s s m e n t  

S e v e r a l  a reas  o f  Oahu h a v e  g e o p h y s i c a l  o r  g e o c h e m i c a l  
a n o m a l i e s  n o r m a l l y  a s s o c i a t e d  w i t h  a s u b s u r f a c e  g e o t h e r m a l  
r e s e r v o i r .  R a n k i n g  e a c h  a c c o r d i n g  t o  i t s  p r o b a b i l i t y  o f  
a s s o c i a t i o n  w i t h  a t h e r m a l  r e s o u r c e  p r o v i d e s  t h e  f o l l o w i n g  
t a b l e :  

I 
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Table 3 .  Summary geothermal  a s s e s s m e n t  f o r  Oahu 

I 

Area 
High Low P r o b a b i l i t y  f o r  

Temperature Temperature Development 

L u a l u a l e i  8 5 1 

Haleiwa 

La i e  

Kaneohe - 
Wa imana 1 o 

Honolulu 

9 

9 

7 

8 

7 

7 

5 

7 

5 

5 

1 

3 

Pearl Harbor 10 9 4 

c 
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KAUAI  

K a u a i  i s  t h e  n o r t h e r n m o s t  m a j o r  i s l a n d  i n  t h e  Hawaiian 
c h a i n  and  h a s  a n  area o f  a p p r o x i m a t e l y  1450 s q  km; i t  w a s  
b u i l t  f r o m  a s i n g l e  v o l c a n i c  s y s t e m  l o c a t e d  n e a r  t h e  c e n t e r  
o f  t h e  i s l a n d .  The o r i g i n a l  s h i e l d  h a s  b e e n  h e a v i l y  a l t e r e d  
b o t h  by e r o s i o n a l  p r o c e s s e s  and by f a u l t i n g  and  c o l l a p s e .  

Two d i s t i n c t  p h a s e s  of e r u p t i v e  a c t i v i t y  have  t a k e n  
p l a c e  on Kaua i .  The e a r l i e r  p h a s e ,  which b u i l t  up t h e  b u l k  
o f  t h e  s h i e l d ,  o c c u r r e d  be tween  5.6 a n d  3.3 m.y. a g o  and  
p roduced  t h e  Waimea Canyon V o l c a n i c  S e r i e s  o f  f l o w s  ( F i g .  45). 
D u r i n g  t h e  i n i t i a l  p h a s e s  o f  a c t i v i t y  t h i n - b e d d e d  f l o w s  of 
o l i v i n e  b a s a l t  formed t h e  b a s i c  s h i e l d  of  t h e  i s l a n d  (Mac- 
d o n a l d  - e t  -*, a l '  1960)  Most o f  t h e  a c t i v i t y  t o o k  p l a c e  a l o n g  
two r i f t  z o n e s  t r e n d  g wes t - sou thwes  t and  e a s t  - s o u t h e a s t  
a n d  r a d i a t i n g  f rom t h e  c e n t e r  o f  t h e  i s l a n d  ( F i g .  4 6 ) .  T h i s  
p e r i o d  o f  a c t i v i t y  was f o l l o w e d  by t h e  c o l l a p s e  o f  a c e n t r a l  
c a l d e r a  t h a t  w a s  a p p r o x i m a t e l y  1 6  km i n  d i a m e t e r .  Contem- 
poraneous w i t h  t h i s  c o l l a p s e  was t h e  f o r m a t i o n  of a s e c o n d  
s m a l l e r  c a l d e r a ,  Haupu, s e v e r a l  k i l o m e t e r s  t o  t h e  s o u t h e a s t ,  
a n d  a f a u l t - b o u n d e d  t r o u g h ,  t h e  Makaweli  g r a b e n ,  t o  t h e  
s o u t h ,  S u b s e q u e n t  a c t i v i t y  f i l l e d  i n  b o t h  c e n t r a l  f l a n k  
d e p r e s s i o n a l  f e a t u r e s  w i t h  t h i c k  b e d s  of d e n s e ,  ponded b a s a l t  
f l o w s ,  D u r i n g  t h e  l a t e r  s t a g e s  o f  a c t i v i t y  o f  t h e  c e n t r a l  
. v o l c a n i c  s y s t e m ,  a f o u r t h  c o l l a p s e  f e a t u r e  w a s  f o r m e d ,  t h e  
L i h u e  b a s i n ,  wh ich  was f i l l e d  i n  by t h e  s e c o n d  p h a s e  of  
a c t i v i t y  on  K a u a i .  Lavas  p r o d u c e d  d u r i n g  t h e  l a t e r  s t a g e s  
o f  t h i s  a c t i v J t y  g r a d e d  f rom o l i v i n e  b a s a l t s  t o  p i c r i t e  
b a s a l t s  a n d  b a s a l t i c  a n d e s i t e  (Macdonald e t  a l . ,  1 9 6 0 ) .  

The f i r s t  p h a s e  o f  a c t i v i t y  was f o l l o w e d  by a p e r i o d  of 
q u i e s c e n c e  l a s t i n g  a p p r o x i m a t e l y  2 m.y. The s e c o n d  p h a s e  
(Koloa  V o l c a n i c  S e r i e s ) ,  began  a p p r o x i m a t e l y  1.4 m . g ,  a g o  
a n d  p e r s i s t e d  i n t e r m i t t e n t l y  ' o v e r  a p e r i o d  of  a b o u t  0.8 
m.y. The e r u p t i v e  c e n t e r s  d u r i n g  t h i s  a c t i v i t y  a r e  s c a t t e r e d  
o v e r  t h e  e a s t e r n  two t h i r d s  o f  Kaua i  w i t h  a g e n e r a l  n o r t h -  
s o u t h  t r e n d  (Fig.  46) (Macdonald and  A b b o t t ,  1 9 7 0 ) .  

The i s l a n d  i s  d e e p l y  d i s s e c t e d ,  e r o s i o n  h a v i n g  c u t  
. s t e e p - s i d e d  v a l l e y s  s e v e r a l  hundred  meters  d e e p  i n t o  t h e  

o r i g i n a l  s h i e l d .  S o i l  d e v e l o p m e n t  i s  q u i t e  a d v a n c e d  o v e r  
t h e  e n t i r e  i s l a n d  a n d ,  i n  p l a c e s  of  h i g h  r a i n f a l l ,  t h e  s o i l  
h a s  b e e n  r e d u c e d  t o  a t h i c k  c o v e r  o f  l a t e r i t e  a n d  c l a y .  

G e o p h y s i c a l  s u r v e y s  

A e r o m a g n e t i c  s u r v e y s  o v e r  t h e  i s l a n d  of Kaua i  a r e  shown- in  
F i g u r e  47 (Malahof f  and  W o o l l a r d ,  1 9 6 5 )  and t h e  i n t e r p r e t a t i o n  
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Fig. 46 Topography and rift systems of Kauai. 
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Fig. 47. Total force magnetic map of Kauai (from Malahoff and Woollard, 1965). 
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o f  t h e i r  d a t a  i s  g i v e n  i n  F i g u r e  48. A l t h o u g h  t h e  Waimea a n d  
K o l o a  v o l c a n i c  p i p e  z o n e s  o u t l i n e d  i n  F i g u r e  48 agree f a i r l y  w e l l  
w i t h  t h e  known e r u p t i v e  h i s t o r y  o f  K a u a i ,  t h e  N o r t h  K a u a i  
v o l c a n i c  p i p e  z o n e  h a s  no s u r f a c e  e x p r e s s i o n  a n d  is u n d o u b t e d -  
l y  o f  c r u s t a l  o r i g i n .  The d e p t h  t o  t h e  t o p  o f  t h e  W a i m e a  a n d  
K o l o a  v o l c a n i c  p i p e  s y s t e m  h a s  b e e n  e s t i m a t e d  a t  1 .6  a n d  2 . 1  
km, r e s p e c t i v e l y  ( M a l a h o f f  a n d  W o o l l a r d ,  1 9 6 5 ) .  

Li 
a 

P r e l i m i n a r y  g r a v i t y  s u r v e y s  c a r r i e d  o u t  on K a u a i  are  shown 
i n  F i g u r e  49 ( K r i v o y  - e t  a1 - * ’  1 9 6 5 ) .  It  i s  a p p a r e n t ,  8 s  
was t h e  case f o r  m o s t  o t h e r  c a l d e r a  c o m p l e x e s ,  t h a t  t h e  
Bouguer  g r a v i t y  h i g h  i s  d i s p l a c e d  a c o n s i d e r a b l e  d i s t a n c e  
f r o m  t h e  c e n t r a l  c a l d e r a  complex  a f  t h e  K a u a i  s h i e l d .  
Whe the r  t h i s  d i s p l a c e m e n t  i s  t h e  r e s u l t  o f  t o o  f e w  s t a t i o n s  
b e t w e e n  two g r a v i t y  h i g h s  as s u g g e s t e d  by t h e  m a g n e t i c  d a t a ,  
o r  w h e t h e r  t h e  a c t u r a l  s o u r c e  ‘of t h e  anomaly  i s  d i s p l a c e d  
f r o m  t h e  summit  c a l d e r a  i s  unknown. 

M e t e o r o l o g y  2nd h y d r o l o g y  

The m e t e o r o l o g y  o f  K a u a i  i s  s imi l a r  t o  t h a t  f o u n d  o n  
t h e  o t h e r  i s l a n d s  i n  t h e  c h a i n ;  t h e  windward  s i d e  o f  t h e  
i s l a n d  r e c e i v e s  t h e  h i g h e r  mean a n n u a l  r a i n f a l l  a n d  t h e  
l e e w a r d  s i d e  r e c e i v e s  c o n s i d e r a b l y  l e s s  ( F i g -  50) - 

The b a s a l  g r o u n d w a t e r  of K a u a i  c o n f o r m s  to t h e  Ghyben-  . 
H e r z b e r g  mode l  more c l o s e l y  t h a n  d o e s  t h a t  o f  Oahu ( F i g .  51). 
( T a k a s a k i ,  1 9 7 8 ) .  The b a s a l t i c  s h i e l d  r o c k s  o f  K a u a i  are 
h i g h l y  p e r m e a b l e  o u t s i d e  t h e  c e n t r a l  c a l d e r a  a n d  r i f t  s y s t e m s  
a n d  s u p p o r t  a n  e x t e n s i v e  b a s a l  water  l e n s  b e n e a t h  t h e  i s l a n d .  
F r e s h  b a s a l  g r o u n d w a t e r s  c a n  b e  o b t a i n e d  f r o m  n e a r l y  e v e r y  
p a r t  o f  t h e  i s l a n d  e x c e p t  i n  some o f  t h e  c o a s t a l  areas on t h e  
l e e w a r d  ( s o u t h w e s t )  s i d e .  Dike- impounded a n d  a s h - b e d  p e r c h e d  
m e t e o r i c  waters on  t h e  u p p e r  s l o p e s  o f  t h e  i s l a n d  p r o v i d e  
s u f f i c i e n t  s p r i n g  d i s c h a r g e  t o  m a i n t a i n  p e r e n n i a l  streams 
t h r o u g h o u t  t h e  n o r t h e a s t e r n  s i d e  of  t h e  i s l a n d .  

G e o c h e m i s t t y  

G r o u n d w a t e r s  h a v i n g  e l e v a t e d  s i l i c a  c o n c e n t r a t i o n s  a r e  
p l o t t e d  i n  F i g u r e  5 2 ;  a p l o t  of all g r o u n d w a t e r  w e l l s  on K a u a i  
is  p r e s e n t e d  in F i g u r e  53. T h e r e  i s  no a p p a r e n t  p a t t e r n  to t h e  
s i l i c a  a n o m a l i e s  o t h e r  t h a n  t h a t  t h e i r  d i s t r i b u t i o n  i s  n e a r l y  
e q u i v a l e n t  t o  t h e  d i s t r i b u t i o n  f o r  a l l  t h e  w e l l s  o n  t h e  i s -  
l a n d .  S i m i l a r  t o  t h e  case f o r  Oahu, s i l i c a  mapp ing  a p p e a r s  
t o  b e  of  l i t t l e ,  i f  a n y ,  u s e  i n  d e f i n i n g  areas of g e o t h e r m a l  
i n t e r e s t  on  K a u a i .  



Fig. 48. Primary r i f t  zones and volcanic pipe zones of Kauai (from Malahoff and Woollard, 1965) .  
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Cl/Mg i o n  a n o m a l i e s  a p p e a r  t o  be of m a r g i n a l  u s e  as 
w e l l .  Us ing  t h e  same Cl/Mg r a t i o  t h r e s h o l d  f o r  Kaua i  t h a t  
was a p p l i e d  t o  t h e  o t h e r  i s l a n d s  p r o v i d e s  o n l y  one s i g n i f i c a n t  
anomaly :  Well  #02-5531-01  n e a r  t h e  s o u t h e r n  edge  of t h e  
i s l a n d .  A l t h o u g h  t h e  e x c e p t i o n a l l y  low magnesium i o n  con-  
c e n t r a t i o n  found  i n  t h i s  water  (Append ix ,  T a b l e  5 )  t e n d s  t o  i n d i c a t e  
a n  a n a l y t i c a l  e r r o r  i n  t h e  o r i g i n a l  water c h e m i s t r y  a n a l y s i s ,  
two o t h e r  w e l l s  i n  t h e  v i c i n i t y  of Well #02-5531-01  a l s o  
have  Cl/Mg r a t i o s  s i g n i f i c a n t l y  above  t h o s e  o b s e r v e d  f o r  
most  o f  t h e  o t h e r  s o u r c e s  on t h e  i s l a n d :  Well #02-5631-01  
a n d  Well  802-5636-01 .  T h i s  a rea  i s  a l s o  one  i n  which  p o s t -  
e r o s i o n a l  v o l c a n i s m  h a s  o c c u r r e d  and  t h u s  i t  i s  n o t  i n c o n -  
c e i v a b l e  t h a t  a t h e r m a l  r e s o u r c e  e x i s t s  h e r e .  

Groundwate r  t e m p e r a t u r e s  s u b s t a n t i a l l y  above  a m b i e n t  
h a v e  b e e n  r e p o r t e d  f o r  two w e l l s  on Kaua i :  Wel l  #02-0044-04 
a n d  Well #02-0120-02.  We b e l i e v e  t h a t  b o t h  o f  t h e s e  r e p o r t e d  
t e m p e r a t u r e  a n o m a l i e s  a r e  t h e  r e s u l t  of  p o o r  d a t a  or s a m p l i n g  
c o n t r o l .  S e v e r a l  n e a r b y  water  s o u r c e s  h a v e  t e m p e r a t u r e s  
t y p i c a l  o f  n o r m a l  g r o u n d w a t e r  on K a u a i  a n d ,  f u r t h e r ,  none o f  
t h e  s o u r c e s  i n  t h i s  a r e a  have  s i g n i f i c a n t l y  e l e v a t e d  Cl/Mg 
i o n  r a t i o s .  U n t i l  t h e  r e p o r t e d  t e m p e r a t u r e s  c a n  be  c o n f i r m e d  
o r  c o r r e c t e d ,  t h i s  area w i l l  n o t  be  t a r g e t e d  f o r  more i n t e n -  
s i v e  i n v e s t i g a t i o n .  

Summary g e o t h e r m a l  a s s e s s m e n t  

The r e g i o n a l  s u r v e y  t e c h n i q u e s  used  i n  t h e  p r e s e n t  
s t u d y  i n d i c a t e  t h a t  Kaua i  h a s  a t  b e s t  o n l y  m a r g i n a l  geo -  
t h e r m a l  p o t e n t i a l .  N o n e t h e l e s s ,  i t  s h o u l d  a l s o  b e  n o t e d  
t h a t  mos t  o f  t h e  w e l l s  on t h e  i s l a n d  a r e  l o c a t e d  i n  t h e  
a l l u v i a l  p l a i n  and do n o t  p r o v i d e  s u f f i c i e n t  c o v e r a g e  of t h e  
p o s t - e r o s i o n a l  v o l c a n i c  areas  (where  t h e r m a l  waters  a r e  mos t  
l i k e l y  t o  e x i s t )  t o  a s s e s s  t h e i r  t h e r m a l  p o t e n t i a l  t h r o u g h  
g e o c h e m i c a l  a n o m a l i e s .  A l t h o u g h  t h e  i n d i c a t i o n s  f o r  t h e r m a l  
g r o u n d w a t e r s  a re  n o t  p a r t i c u l a r l y  s t r o n g  on K a u a i ;  some 
f u r t h e r  i n v e s t i g a t i o n  s h o u l d  be  c a r r i e d  o u t  n e a r  t h e  p o s t -  
e r o s i o n a l  v o l c a n i c  c e n t e r s  t o  assess  t h e i r  t h e r m a l  p o t e n t i a l .  

The p r e l i m i n a r y  a s s e s s m e n t  of  t h e  p o s t - e r o s i o n a l  v o l c a n i c  
c e n t e r s  f o l l o w s :  

T a b l e  4 .  Summary g e o t h e r m a l  a s s e s s m e n t  f o r  Kaua i  

High  Low P r o b a b i l i t y  f o r  
Area Temp e r a t u r  e Temp e r a t u  re  Development  

1 0  Pos  t - e r o s  i o n a  1 
v o l c a n i c  c e n t e r  8 5 
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SUMMARY ASSESSMENT 

A p r e l i m i n a r y  a s s e s s m e n t  of t h e  p o t e n t i a l  g e o t h e r m a l  
r e s o u r c e  areas  i n  t h e  S t a t e  of  H a w a i i  h a s  b e e n  c o m p l e t e d  
d u r i n g  P h a s e  I o f  t h e  W e s t e r n  S t a t e s  C o o p e r a t i v e  D i r e c t  
Heat R e s o u r c e  A s s e s s m e n t  Program.  I d e n t i f i c a t i o n  and  e v a l -  
u a t i o n  of t h e  p o t e n t i a l  g e o t h e r m a l  r e s o u r c e s  have  been  b a s e d  
on t h e  g e o l o g i c a l ,  g e o p h y s i c a 1 , a n d  g e o c h e m i c a l  d a t a  p r e s e n t -  
l y  a v a i l a b l e  f o r  t h e  S t a t e  o f  H a w a i i .  The t y p e s  of  d a t a  
u s e d  i n  t h e  r e s o u r c e  e v a l u a t i o n  a r e  a s  f o l l o w s :  

G e o l o g i c a l :  s t r u c t u r a l  g e o l o g y  o f  t h e  i s l a n d s  and  
v o l c a n o e s ,  a g e  o f  t h e  i s l a n d s ,  and  a g e  and  l o -  
c a t i o n  of  mos t  r e c e n t  v o l c a n i s m  on e a c h  i s l a n d .  

G e o p h y s i c a l :  a e r o m a g n e t i c  d a t a ,  g r a v i t y  d a t a ,  s e i s -  
m i c i t y ,  i n f r a r e d  s u r v e y s ,  and  g r o u n d w a t e r  t e m p e r a -  
t u r e  d a t a .  

Geochemica l :  e l e v a t e d  g , roundwater  s i l i c a  c o n c e n  t r a  - 
t i o n s  a n d  a n o m a l i e s  i n  t h e  Cl/Mg i o n  r a t i o s  i n  
n e a r - s u r f a c e  wa te r s .  

The r e s u l t s  of  t h e  s u r v e y  h a v e  i d e n t i f i e d  s e v e r a l  a reas  
i n  t h e  S t a t e  t h a t  may have  s i g n i f i c a n t  g e o t h e r m a l  p o t e n t i a l  
and  t h a t  s h o u l d  r e c e i v e  more i n t e n s i v e  s i t e - s p e c i f i c  s u r v e y s  
i n  t h e  f u t u r e .  An a p p r a i s a l  of  s e v e r a l  o f  t h e  p o t e n t i a l  
t h e r m a l  areas i n  t h e  S t a t e  h a s  been  made i n  terms of  t h e i r  
p r o b a b i l i t y  f o r  h a v i n g  a h i g h -  o r  l o w - t e m p e r a t u r e  r e s o u r c e  
as  w e l l  as t h e i r  p r o b a b i l i t y  f o r  n e a r - f u t u r e  d e v e l o p m e n t .  
The l a t t e r  a s s e s s m e n t  i s  b a s e d  on t h e  p r e s e n t  s t a t e  o f  t h e  
a r t  i n  d r i l l i n g  and  g e o t h e r m a l  u t i l i z a t i o n  t e c h n o l o g y ,  
p r o x i m i t y  to p o t e n t i a l  m a r k e t s  f o r  h e a t / e l e c t r i c  power p r o -  

' d u c e d ,  a n d  l o c a l  l a n d  u s e  c o n s t r a i n t s  ( s u c h  as  n a t i o n a l  p a r k  
l a n d s  and  u r b a n  r e s i d e n t i a l  z o n i n g ) ,  T a b l e  5 and  F i g u r e  54 
p r e s e n t  a summary a s s e s s m e n t  of  t h e  p o t e n t i a l  r e s o u r c e  areas;  I 

t h e i r  r a n k i n g  is on a s c a l e  of  1 t o  10, 1 h a v i n g  t h e  h i g h e s t  
p o t e n t i a l ,  10 h a v i n g  t h e  l o w e s t .  A l t h o u g h  o t h e r  areas  i n  t h e  
S t a t e  u n d o u b t e d l y  h a v e  t h e r m a l  r e s o u r c e s ,  t h e i r  p r , o b a b i l i t y  
f o r  d e v e l o p m e n t  i n  t h e  n e a r  f u t u r e  (1980-2000)  is s o  s m a l l  as 
t o  n o t  j u s t i f y  t h e i r  i n c l u s i o n  i n  r e s e n t  a s s e s s m e n t .  

T h r e e  o f  t h e  p o t e n t i a l  g e o t h e r m a l  areas' i d e n t i f i e d  
d u r i n g  t h e  p r e s e n t  s t u d y  h a v e  been  t a r g e t e d  f o r  i n t e n s i v e  
s i t e - s p e c i f i c  s u r v e y s :  Kawaihae and  Keaau on t h e  i s l a n d  o f  
H a w a i i  and  L a h a i n a  on t h e  i s l a n d  of Maui. I n  a d d i t i o n ,  p r e -  
l i m i n a r y  s u r v e y s  of l i m i t e d  e x t e n t  w i l l  be c o n d u c t e d  on wes t  
Molokai, e a s t  Maui, and  t h e  p o s t - e r o s i o n a l  v o l c a n i c  areas o f  
Oahu where  d a t a  a r e  c o n f l i c t i n g  o r  i n s u f f i c i e n t  t o  l e a d  t o  a 
c o r r e c t  a s s e s s m e n t .  
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T a b l e  5 .  S t a t e  o f  H a w a i i  summary a s s e s s m e n t  

' High-Temp. Low-Temp. P r o b a b i l i t y  f o r  
L o c a t i o n  R e s o u r c e  ReGource Development  

H a w a i i  
1. Puna . 1 1 3 
2. Ka 'u  2 1 7 
3 .  S o u t h  P o i n t  3 2 3 
4. H u a l a l a i - N o r t h  Kona 5 3 1 
5.  Kawaihae 5 3 1 
6 .  Keaau 6 4 1 '  
7 .  Koha la  7 5 8 

Maui 
8. H a l e a k a l a -  3 2 5 

10 .  Pauwela  4 3 3 
11. L a h a i n a  3 1 1 
1 2 .  Olowalu-Ukumehame 3 1 2 
13. Honokowai 5 4 2 

S o u t h w e s t  R i f t  

E a s t  R i f t  
9 .  H a l e a k a l a -  3 2 6 

Oahu 
14. 
15. 
16 .  

1 7 .  
18. 
1 9 .  

K a u a i  
20 .  

Kaneohe-Waimanalo 
Lua l u a  l e  i 
H o n o l u l u  V o l c a n i c  

S e r i e s  
H a l e i w a  
L a i e  
P e a r l  H a r b o r  

P o s t  - e r o s i o n a l  
V o l c a n i c  S e r i e s  

7 
8 

8 

9 
9 
10 

1 0  

The a p p r o x i m a t e  l o c a t i o n s  o f  t h e s e  a r e a s  a r e  g i v e n  in F i g u r e  54. 
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A P P E N D I X  

Geochemical Well Water Data That Meet 

Temperature and/or Elevated S i l i c a  C r i t e r i a  

Table 

1 Hawaii . . . $  . 
2 Ma 

3 Mo 

4 Oahu . . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

Page 

A-3 

. A-21 

. A - 3 1  

. A-33 

. A - 5 1  



PH : Hydrosen Ions 

Am. Total  A l l u l i n i t y  

CA : C.lCt rn  

ZN : Zinc 

CL : Chlorlne 

NO I Ni t ra t e  

SI5 : Selenium 
3 

Spc: Spec i f i c  Gravi ty  

DIS: Dissolved Solido 

SR : Strontium 

HC : netcury 

BR : Bromine 

Po4: Phoaphate 

PHE: Phcnolm 

Wen: Well Depth 

SVS: Suapended Solidm 

M : Barium 

B : Boron 

I : Iodine 

SI& S i l i c a t e  @io2) 
cb : Cadmium 

EXPUMTION OF THE DATA SYMIULS 

ID#: Local USCS S t a t i o n  Number 

TYR Type of Sta t ion  

COV: County (Island) 

LOC: Location or Name of t he  Well 

UT,LON: Latitude.  Longitude 

MT: Date 

WAD: S t a t i c  Head 

LI  : Lithium 

HN : Hanganeae 

AL : Aluminuu 

02 : Oxygen 

so4: Sul fa t e  

CR : Chromium 

TEn: Temperature 

M :  sodium 

FE : Iron ' 

PE: Lead 

C02: Cmrbon Dioxide 

C03: Carbonate 

AC : Si lve r  

OLO: Plow Rate 

K : Potasa im 

PET: Total  Fe 

AS : Armenic 

EH : h i - r e d u c t  Pot. 

RB : Rubidium 

F : Fluorine 

SB : Antimony 

H2S: Hydrogen Sulf ide "H4: h o n i a  

KO,: Blcarborute 

P : Phoaphorua N : Nitrogen 

CAR: Carbonate Alk. 

SPC: Spec Conductance 

IlG : Magneslm 

CU : Copper 

U : Uranium 

NO : N l t r i t e  

M U :  Hardnesm 

€LE: Ground Elevation 

2 

c 



r 
TABLE I Hawaii 

1 IW=8-0335-0 
PH = 7.843 
ALK= 34.00 DIS= 110.@0 
CA = 6.40 SR = 

OU=HAWAI I 
WED= 896.00 
SUS= 
BA = 
B =  AL = 
I =  0 2 =  

2 IW=8-0533 
PH = 7.00 D= 34.00 
ALK= 38.00 
CA = 33.00 m =  
CL = 1240.00 
H03= 
SE 

3 IW=8-0533-02 TYP=HEu 
PH = 7.10 SPC- 
ALK= t 34.00 
CA = 20.00 z n =  
CL = 580 00 
lW3= 0.70 
SE = 

4 ID+=8-0533-03 TYP-WELL 
c PH = 7.00 SPC= 

ALK= 34.W DIS= 980.80 
CA = 18.00 STl = m =  nc = 
CL = 500.08 BR = 
NOS= 1.70 P04= 
SE = PHE= 0.00 

B A =  
B =  
I =  
SIO= -43.00 
CD = 

COU=HAWAI I 
WED= 125.00 
SUS= 
BA = 
B =  
,I = 
SIO= 43.00 
CD = 

WAD= 
LI = mi = 
A L =  
02 = 
SO4 = 
c R =  

WAD= 
LI = m =  

I AL = 
02 = 
SO4= 
c R =  

WAD= 
LI = 
rnT = 
AL= 
02 = 
S W =  
c R =  

5 ID*=8-0632-01 TYP=WELL 
PH = 7.30 SPG= 
A X =  36.00 DIS= 876.00 
CA = 17.00 SR = 
ZN = HC = 
CL = 440.00 BR = am= 1.30 PO4= 
SE = PHE= 

. COU=HAWAI I 
WED= 140.00 WAD= 
SUS= -LI = 
B A =  , M A  = 
B =  AL = 
I =  0 2 =  
SIO= 41.00 S04= 
CD = c R =  

LOC=riAALEHu- 
10.00 TEM= 

ITA = 
5.00 FE = 

PB = 
c02 = 

13.00 C03= 
AC = 

1 U T ,  Lori= 
19.00 FLO= 
11.00 K = 
10.00 FET= 

AS = 
1.10 H2S= 
0.00 HCO= 

P =  

190347. 1553543.00 
EE= 

1.50 RB = 
F 0.10 
SB = 

' "4= 
42.00 CAR= 
0.12 N = 0.28 

DAT= 1975. 
SPC= 130.00 
MC 4.60 
cu = 
u =  
ao2= 
HAR= 35.00 
ELE= 746.00 

LOC=HONUAPO MILL LAT,LON= 190540. 1553305.00 DAT=1974. 
TEM- 19.00 FLO= E H =  8PC= 4180.00 
HA = 680.00 K = 24.00 RB = MG = 06.00 
FE = FET= F = 0.20 CU = 
PB = .AS = SB u =  
c02 = H2S= m4= N02= 

169.00 CO3= HCO= 46.00 CAR= HAR= 436.60 
AG = P =  N =  ELE- 22.80 

LOC=HONUAPO-l LAT, LON= 
2.00 TEH= 19.00 FM= 

NA = 320.08 K = 
FE = FET= 
PB = AS = 
c02= H28= 

86.00 CO3= HCO= 
AC = P =  

190559. 1553301.00 DAT=1972. 
M =  SPC= 2120.00 

14.00 RB MG = 44.00 
F = 0.10 CU = 
SB = u =  
"4= 1402 = 

HAR= 231.00 
a =  ELE= 94.00 

42.00 CAR= 

LOC=HONUAPO-3 LAT,LOR= 190557. 1553302.00 
3.20 TEM= 19.08 FLO= E H =  

NA = 272.00 K = 12.00 RB = 
FE = FET= F = 0.20 
PB = AS = SB 
c02= H2S= m4= 

75.00 C03= HCO= 41.00 CAR= 
AG = P =  N =  

DAT= 1972. 
SPC- 1850.00 
MC = 38.00 
cu = 
u =  
N02= 
HAR= 202.00 
ELE= 89.00 

LOC=HOM.JAPO-2 LAT, LOR= 
2.90 TEN= 19.80 FLO= 

NA = 245.00 K = 
FE = FET= 

. PB = A9 = 
c02 = H28= 

66.00 C03= HCO= 
AC = P =  

190602. 1553259.00 DAT=1912. 
E H =  SPC= 1620.00 

11.00 RB = MG = 33.00 
F = 0.20 CU 
SB = u =  
m4 = NO21 

HAR= 178.00 ? 
N =  ELE= 103.00 W 

44.00 CAR= 



6 -ID*?=8-0830-01 TYP-WELL 
PH = 7.10 SPG= 
A X =  28.00 DIS- 441.00 
C A  = 9.60 SR = zn = HG = 
CL = 205.80 BR = 
nos= 0.70 PM= 
SE = PHE= 

7 IW=8-0831 
PH = 7.30 
A X =  35.00 
CA = 9.20 m =  
CL = 130.00 
N03= 1.20 
SE = 

8 IWs8-0831 
PH = 7.30 
ALK= 34.00 
CA = 13.00 
zri = 0.02 
CL = 150.00 
N03= 0.17 
SE = 0.00 

.-01 TYP-WELL 
SPG= 
DIS= 329.00 
s R =  
HG = 
BR = 
PM= 
PHE= 

-02 TYP-WELL 
SPG= 
DIS= 411.00 
s R =  
HG = 
BR = 
PW= 0.28 
PHE= 0.00 

9 ID+-=8-0831-03 TYP-WELL 
PH = 6.90 GPG= 
ALK= 42.00 DIS= 
CA = 13.20 8R = 
ZN = 0.01 HG = 
CL = 165.94 BR = 
H03= 0.29 P04= 
SE = 0.00 PHE- 0.00 

COU=HAWAI I 
WED= 20.00 
SUS= 
BA = 
B =  
I =  
SIO= 32.00 
CD = 

COU=HAWAI I 
WED= 174.00 
sus= 
BA = 
B =  
I =  
8101 41.00 
CD = 

COU=HAWAII 
WED= 172.00 
sus= 
BA = 0.30 
B =  
I =  
StO= 43.00 
CD = 0.00 

COU=HAWAI I 
HED= 172.00 
SUS= 
BA = 0.10 
B =  
I =  
SIO= 48.00 
CD = 0.00 

1 0  IM=8-1128~01 7 TYPrTUlUfEL COUSHAWAII 
PH = 7.20 SPO= WED= 547.00 
ALKs 33.00 DIS= 96.00 SUS= 
CA = 6.60 SR = BA = 0.30 
ZN = 0.01 HG = B =  
CL = 3.50 BR Q I =  
N03= 0.90 P04- 8100 42.00 
BE = 0.00 PHE= 0.00 CD = 0.00 

WAD= 
LI = 
M N =  
AL = 
0 2 =  
S04= 
c R =  

WAD= 
LI = m =  
A L =  
02 = 
SO4 = 
c R =  

WAD= 
LI = 
m =  
AL = 
02 = 
SO4= 
CR = 

WAD= 
LI = 
m =  
AL = 
02 = 
SO4= 
c R =  

WAD= 
LI 
m =  
AL = 
0 2 =  
604. 
c R =  

? LOC=PUNALW LAT,LOIV= 190828. * 1553028.00 DATs1972.. 
CI 14.20 TEM= 19.00 FLO= .EH = SPC= 830.'00 

N A , =  118.00 K = 5.50 RB = MG = 16.88 
FE = FET,= 
PB = AS = SB = u =  
c02= H2S= m4= no2 = 
AG = P =  n =  ELE= 22.00 

37.00 CO3= HCO= 34.00 CAR= EAR= 90.00 

LOC=nINOLE GU TR LAT,LONn 
4.00 TEM= 18.00 FLO= 

NA = 80.00 K = 
FE = FET= 
PB = AS = 
CO2= H2S= 

24.00 CO3- HCO= 
AG = P =  

LOC-HIHOLE-A LAT,LOH= 
5.40 TEM= 18.00 FLO= 

ITA = 100.00 K = 
0.00 FE = 20.00 FEI'= 
0.02 PB = 0.01 AS = 

CO2= 3.30 H28= 
29.00 CO3= HCO= 
0.01 AG = 0.01 P = 

190829. 1553111.00 DAT11972. 
E H =  SPC= 530.00 

4.40 RB = MG * 12.00 
F = 0.20 CU = 
SB = u =  
m4= 1902:: 

43.00 CAR= HARP 73.00 
ELE= 123.00 n =  

198832. 1583108.00 
E E =  

5.90 RE = 
F = 0.10 

0.01 SB = 
m4= 

41.00 CAR= 
0.09 N = 0.26 

LOC=nI NOLE-B LAT,LON= 190832. 1583109.00 
4.90 TEM= 21.00 FLO= m =  

NA = 89.00 K = 5.20 RB * 
0.01 FE = 0.01 FEl'= F = 0.15 
0.10 PB = 0.01 AS * 0.01 SB = 

C02= H2S= m4= 
28.80 CO3= HCO= CAR= 
0.01 AG = 0.01 P = n =  

LOC=PAHALA BBAFT LAT,LOIV= 
238.00 TEM= 19.00 FLO= 

HA = 7.20 K = 
0.03 FE = 0.82 FET= 
0.02 PB = 0.01 AS = 

CO2= €US= 
10.00 CO3= HCO= 
0.01 AG = 0.01 P = 

DAT= 1974. 
SPC= 530.00 
MG = 18.00 
cu = 0.02 u =  
nO2= 0.01 
HAR= 110'00 
ELE= 128.00 

DAT= 197%. 
SPC= 
MG = 18.00 
CU = 0.01 
u =  
no%!= 0.01 
HAR= 96.00 
ELE= 128.00 

191157. 1552809.00 DAT11973. 
E H =  SPC= 99.00 

1.00 RB = MG = 3.60 
F = 0.20 CU = 0.02 

0.01 SB = u =  
m4= no%!= 0.01 

43.00 CAR= HAR= 38.00 n =  ELE= 774.00 



L 

LOC=PALIMA 
8.70 TEM= 

RA = 
0.00 FE = 

PB = 
c02 = 

7.50 COS= 
AG = 

LAT ,LON= 
21.00 FLO= 
12.00 K = 
10.00 FET= 

AS = 
6.60 H2S= 

HCO= 
P =  

191108. 1552816.80 
m =  

1.20 RB = 
F = 0.40 
SB = 
m4= 

41.08 CAR= 
0.17 N = 0;28 

DATt1974. ' 

SPC= 117.00 
MG = 4.38 
cu = u =  
N02= 
IIAR= 33.60 
ELE= 384.08 

WAD= 
LI = 
m =  
AL = 
0 2 =  
804= 
c R =  

WAD= 
LI = m =  
A L =  
02 = 
S M =  
c R =  

WAD= 
LI = m =  
Ac= 
0 2 =  
SO4= 
c R =  

WAD= 
LI = 
m =  
AL = 
0 2 =  
S04= 
c R =  

WAD= 
LI  = 
m =  
A L =  
02 = 
8041 
c R =  

11 IDxz8-1128-0 TYP-WELL COU=HAWAI I 
PH = 7.08 SPG= WED= 375.00 
ALK= 34.0% DIS= 110.00 SUS= 
CA = 6.18  SR = BA = 
zN= BG = 
CL = 12.00 BR = 
NO3 = 
SE = 

COU=HAWAI I 
WED= 937.00 
SUS= 
BA = 
B =  
I =  
S I O =  42.00 
CD = 

LOC-PAHALA 
383.60 TEM= 

NA = 
FE = 
PB = 
C02= 

6.60 C03= 
AG = 

LAT,LON= 191225. 1582922.00 
17.00 FLO= m =  
5.70 K = 1.30 Jm = 

20.00 FET= F = 0.10 
AS = SB = 
H2S= ' m4= 
HCO= 40.00 CAR= 
P = 0.09 N = 0.86 

DAT= 1974. 
BPCS 92.00 
MG = 3.30 
cu = 
u =  
N02= 
HAR= 32.80 
ELE= 112.90 

1 2  ID#=8-1229-01 
PH = S 
ALK= 33.00 DE?= 94.00 
CA = 7.50 SR = m =  HG = 
CL = 3.20 BR = 
Ro3= 
SE = 

COU=HAWAI I 
WED= 258.00 
SUS= 
BA = 
B =  
I =  
SIO= 72.40 
CD = 

LOC=PULAMA 
3.30 TEM= 

NA = 
0.05 FE = 
0.05 PB = 

C02= 
65.10 COS= 

AG = 

UT, LOR= 
28.08 Fu)= 

170.00 K = 
0.143 FET= 
0.00 A S  = 

H2S= 
HCO= 
P =  

192107. 1550212.00 
E H =  

8.50 RB-= 
F = 0.10 

0.01 SB = 
"4= 

54.00 CAR= 
N =  

DAT= 1974. 
SPC= 1050.00 
MG = 31.20 
cu = 8.10 
I f =  
N02= 0.00 
€IAR= 145.044 
ELE= 230.80 

1 3  IDn=8-2102-0 
PEI = 7.50 
ALK= 44.00 DIS-  838.00 
CA = 15.90 SR = 
zN = 0.10 HG = 
CL = 345.00 BR = 
NO32 0.32 PO4= 
SE = 0.00 PHE= 

1 4  IW=8-2317-01 TYP=WELL 
PH = 7.30 SPG= 
ALK= D I S =  
CA = S R =  m =  HC = 
CL = BR = 
N03= PO%= 
SE = PHE= 

COU=HAWAI I 
WED= 
SUS= 
B A =  
B =  
I =  
S I O =  159.00 
CD 

LOC=KILAUEA "'E LAT,LON= 
TEH= 75.00 FLO= 
NA = K =  
FE = FET= 
PB = AS = 
c02 = H2S= 
C03= nco= 
AG = P =  

192344. 1551721.00 m =  
A D =  
F =  
SB 
m4= 
CAR= 
p 1 =  

DAT= 1974. 
SPC= 
MG = 
cu = u =  
N 0 2 =  
HAR= 
ELE= 

LOC=KEAuoHANA-1 LAT,LOR= 
2.90 TEM= 24.00 FLO= 

NA = 54.00 K = 
0.10 FE = 0.10 FET= 
0.20 PB = 0.03 AS = 

c02 = H2S= 
22.00 C03= HCO= 

AG = P =  

192456. 1545719.00 
E H =  

3.80 IW = 
F = 0.20 

0.01 SB = 
"4= 

42.00 CAR= 
I f =  

DAT= 1974. 
SPC= 344.00 
MG = 3.30 
cu = 0.10 
u =  
N02= 
HAR= 30.00 5 
ELE= 752.00 

18 IW=8-248?-81 TYP=WELL 
PH = 7.30 SPG= 
ALK= 34.00 DIS= 222.00 
CA = 6.60 SR 
2S = 0.03 HG = 
CL = 70.00 BR 
R03= PO4= 
SE = 0.05 PHE- 0.01 

COU=HAWAI I 
WED= 802.00 
sus = 
B A =  
B =  
I =  
SIO= 41.00 
CD = 



WAD= 
LI = 
m =  
AL = 
02 = 
S04= 
CR = 

WAD= 
LI = 
M N =  
AL = 
02 = 
SO4 = 
CR = 

WAD= 
LI = m =  
,AL = 
0 2 =  
SO4= 
c R =  

WAD= 
LI = 
M N =  
AL = 
02 = 
SO4= 
c R =  

WAD= 
LI = 
" =  
A L =  
0 2 -  
SO4= 
c R =  

16 ID+-8-2487-02 TYP-WELL 
PH = 7.00 6PGr 
ALK= 37.00 DISs 304.00 
CA = 11.80 SR = 
ZN = 0.02 HG = 
NO3= €3.15 P04= 
SE = 0.00 PHE= 0.00 

CL.3 160.00 BR = 

COU=HAWAI I 
WED= 803.00 
sus= 
BA = 0.10 
B =  
I =  
SIOS 45.30 
CD = 0.00 

LOC=KEAUOHAWA-2 LAT,LOW= 
3.10 TEM= 24.00 FLO= 

NA = 57.00 K = 
0.03 FE = 0.66 FET= 
0.10 PB = 0.01 AS = 

c02 = H2S= 
25.00 C03= HCO= 
0.01 AG = 0.01 P = 

192457. 1545718.00 
E H =  

5.40 RB = 
F = 0.33 

0.01 SB = 
"4. 

42.00 CAR= 
N =  

? DATt1974. 
SPC= 630.00 
MG = 5.90 
cu = 0.02 u =  
N02= 0.81 
HAR= 50.00 
E m =  751.00 

17 ID*=8-2686-02 Typ=m 
pH = 7.00 SpG= 
ALK= DIS= 
C A =  s R =  
m =  HG = 
CL = BR = 
N03= P M =  
SE = PHE= 

COU=HAWAI I 
WED= 
SUS= 
B A =  
B =  
I =  
SIO= 
CD = 

LOC=GEOTRERM TH2 LAT,LON= 192633. 1545648.00 
TEM= 83.00 FLO= E H =  
NA = K =  R B =  
FE = FIiT= F =  
PB = AS SB = 
c02 = H2S= "4= 
C03= HCO= CAR= 
AG = P =  W =  

DAT= 1974. 
SPC= 
MG = 
c u =  
u =  
N02= 

ELE= 
rrm= 

18 IW=8-2753-01 TYP=WELL 
PH = 7.30 SPGm 
A X =  46.00 DIS= 320.00 
CA = 9.86 SR = 
ZN = 0.40 HG = 
CL = 130.00 BR = 
NO3 = 1.30 PO4= 
SE = 0.08 PHE= 0.00 

COU=EAWAI I 
WED= 780.00 
SUS= 
BA 0.10 
B =  
I =  
SIO= 53.00 
CD = 0.00 

LOCZKEEI -A 
2.80 TE'M= 

NA = 
0.01 FE = 
0.16 PB = 

CO2= 
2.50 CO3= 
0.06 AG = 

LAT , LON= 
21.00 FLO= 
61.00 K = 
0.84 FET= 
0.00 AS = 

H2S= 
HCO= 

0.01 P = 

192731. 1555341.00 
EK= 

3.40 RB = 
F = 0.28 

0.01 SB = 
m4= 

47.00 CAR= 
N =  

DAT= 1974. 
SPC= 530.00 
MG 12.10 
CU = 0.04 
U =  

MI{= 20.00 
ELE= 744.00 

W02= 0,01 

19 IDrr=8-2753-02 TYPzWELL 
PH = 6.88 SPG= 
ALK= 35.00 DIS= 348.00 
CA = 10.00 SR = 
ZW = 0.22 HG = 
CL = 180.00 BR = 
NO3 = 1.00 P M =  0.46 
SE = 0.00 PHE= 0.08 

COU=HAWAI I 
WED= 774.00 
SUS = 
BA = 0.10 
B =  
I =  
SIO= 58.00 
CD = 0.00 

LOCSKEEI -B 
2.30 TEM= 

NA = 
10.00 FE = 
0.10 PB = 

c02= 
26.00 C03= 
0.01 AG = 

LAT, LON= 
19.50 FLO= 
80.00 K = 
80.00 FET= 
0.00 AS = 
11.00 K2S= 

HCO= 
0.01 P = 

192722. 1556338.00 Ex= 
4.70 RB = 

F = 0.20 
0.01 SB = 

m4= 
43.00 CAR= 
0.15 N = 0.66 

DAT= 1974. 
SPC= 750.00 
MG = 12.00 
cu = 8.02 
u =  
No2= 0.01 
HAR= 74.00 
ELEt 737.80 

20 1Dx=8-2783-01 TYP=WELL 
PH = 6.92 SPG- 
ALK= 215.00 DIS=11700.00 
CA = 182.00 SR = 
ZIO = 0.20 HG = 
CL = 5850.00 BR = 
R03= 0.50 PO4= 
SE = 0.08 PHE= 

COU=HAWAI I 
WED= 319.00 
SUS= 
B A =  
B =  
I =  
SIO= 59.00 
CD = 

LOC=MALAMAKI 9-9 LAT,LON= 192728. 1545301.00 
0.90 TEM= 53.00 FLO= E H =  

RA = 3090.00 IC = R B =  
0.05 FE = 3.16 FET= F =  1.60 

101.00 PB = 0.691 AS = 0.01 SB = 
c02 = H2S= m4= 

681.00 C03= HCO= 262.00 CAR= 
AG = P =  N =  

DAT= 1974. 
6PC=13000.00 
MG = 324.00 
cu = 0.20 
U =  
N02= 0.01 
HAR= 1790.00 
ELE= 274.00 

6 



, 

21 IDx=8-2881-01 I TYP=NELL COU=HAWAII 
PH = 7.35 SPC= WED= 14060Q D= 
ALK= DIS= SUS= LI = 
CA = 13. BA = m =  zrt = B =  AL = 
CL 281. 
N03= 
SE = 

22 IW=8-2982+1 
PH = 6.80 S 
ALK= D I S =  
CA = 81.00 SR = 
Z N =  BG = 
CL.= 3410. BR = 
NO3 = PO4= 

*SE = PHE= 

23 IDxr8-2986-0 
PE = 7.40 
ALIC= 38.00 DIS= 110.00 
CA = 4.80 SR = 
ZN = 0.03 HG = 
CL = 12.00 BR = 
N03= 0.22 PO4= 
SE 0.00 PBE= 

24 IDx=8-2986-02 
PH = 6.40 S 
ALK= 39.00 DIS= 126.00 
CA = 3.90 SR = 
ZN = 0.01 HG = 
CL = 5.80 BR = 
NO33 8.41 PM= 
SE f 8.00 PHE= 

COU-HAWAI I 
WED= 690.00 - sus= LI = 
BA = m =  

AL = 
02= 

60 S04= 
CD = c R =  

25 IDx=8-3080-01 TYP=WELL 
PH = 6.50 SPG= 
A m =  272.00 D I S =  548.00 
CA = "60.00 SR = m =  HG = 
CL = 170.00 BR = 
N03= 27.00 P04= 0.86 
'BE = PHE= 

COU=EAWAI I 

9.60 604- 
0.00 CR = 

' cou= 
WED= WAD= 
SUS= LI = 
BA = 0.10 m = 
B =  AL = 
I =  02 = 
810. 55.00 S M =  
C 0.00 CR = 

COU=HAHAI I 
WED= 46.00 
SUS= 
RA = 
B =  
I =  
810- 58.08 
CD = 

WAD= 
LI = 
N u =  
AL = 
02 = 
S04= 
c R =  

LOC=AUISON PUNA LAT,LO?T= 192819. 1545110.00 
,5.00 TEM= 37.50 F M =  E€€= 

ITA = 216.00 K = 10.80 RB = 
FE FJ!T= F =  
PB = AS = SB = 
CO2= H2S- "41 

69.20 C03= HCO= 132.00 CAR= 
AG = P =  0.00 I? = 14.80 

LOC=GEOTBERPI 3 LAT*LON= 192913. 1845255.00 
E H =  

195.00 RB = 
F =  
SB = 
"4s 

W=PAHOA-2A LAT*LON= 192924. 1545647.00 
17.80 TEM= 22.50 FLO= m =  

NA = 17.00 K = 3.50 RB = 
0.03 FE = 0.02 FET= F = 0.46 
0.02 PB = 0.01 AS = 0.01 SB = 

C02= 3.20 H2S= m4= 
13.00 C03= HCO= 51 .OO CAR= 
0.01 AG = 0.01 P = N = 0.20 

LOC=PAHOA-PB UT, LON= vm= 23.00 F M =  
NA = 16.00 K = 

0.03 FE = 60.00 FET= 
0.10 PB = 0.01 AS = 

C02= 31.00 H2S= 
13.00 C03= HCO= 
0.01 AG = 0.01 P = 

192925. 1545646.00 
E H =  

3.20 RB = 
F = 0.30 

0.01 8B = 
m4= 

48.00 CAR= 
0.14 N = 0.53 

LOC=KAPOHO CFlATE LAT*LOIT= 193016. 1545021.00 
2.60 TEN= 25.00 FLO= E H =  

NA = 80.00 K = 7.00 RB = 
0.00 FE = 20.00 FET= F = 0.30 

PB = AS = SB = 
C02= 167.00 H2S= "4= 

19.00 COS= 6.06) HCO= 331.00 CAR= 
AG = P = 0.28 N = 4.20 

DAT= 1975. 
SPC= 
MG = 15.00 
cu = u =  
NO2 = 
E!= 
ELE* 132.00 

DAT= 1975. 
SPC= 
MG = 59.00 
c u =  u =  
no2= 
HAR= 
ELE= 863.00 

DAT= 1973. 
SPC= 127.00 
PIG = 0.86 
c u =  0.03 u =  
No2= 0.01 
RAR= 22.00 
ELE= 711.00 

DAT= 1974. 
SPC= 125.00 
MG = 2.40 cu = 0.02 u =  
NO2= 0.01 
HAR= 20.08 
ELE= 705.00 

DAT= 1974. 
SPC= 1060.00 
MG = 31.00 cu = 
u =  
N02= 
HAR= 280 00 
ELE= 38.00 



26 IW=8-3081-01 TYPtWELL 
PH = 7.20 SPG= 
ALK= 50.00 DIS= 131.00 
CA = 14.10 SR = 
ZN = 0.03 HG = 
CL = 220.00 BR = 
R03= 0.10 Po41 
SE = 0.05 PHE= 0.01 

27 ID+=8-3185-01 TYP=WELL 
PH = 7.70 SPG= 
ALK= 42.00 DIS= 126.00 
CA = 3.90 SR = 
ZN = 0.06 HG = 
CL = 14.00 BR = 
N03= 0.17 P#= 
SE = 0.00 PHE= 0.00 

28 IW=8-3185-02 TYP=WELL 
PH = 7.60 SPG= 
ALK= 46.00 DIS= 140.00 
CA = 3.98 SR = 
ZN = 0.74 HG = 
CL = 28.b0 BR = 
N03= 0.11 PO4= 
SE = 0.00 PHE= 0.00 

29 IDR=8-3457-02 TYPZWELL 
PH = 7.90 SPG- 
ALK= 48.08 DIS- 
CA = 38.00 SR = 
ZN = 0.10 HG = 
CL = 1700.80 BR = 
N03= 3.30 P#= 
GE = 0.01 PHE= 0.00 

30 ID#=8-3500-81 TYP=WELL 
PFI = 7.10 SPG- 
ALK- 58.00 DIB= 
CA f 5.30 SR = 
ZIV = 0.03 HG = 
CL = 5.50 BR = 
NO3 = P04= 
SE = 0.05 PHE= 0.01 

c 

.. _. . . - . . 

COU=HAWA I I 
WED= 337.00 
SUS= 
B A =  
B =  
I =  
SIO= 70.50 
CD = 

COU=HAWAI I 
WED= 446.00 
SUS= 
BA = 0.10 
B =  
I =  
SIO= 51.90 
CD = 0.00 

COU=I€AWAI I 
WED= 430.00 
6uS = 
BA = 0.10 
B =  
I =  
SIO= 49.80 
CD * 0.00 

COU-HAWAI I 
WED= 430.00 
SUS= 
B A S  
B =  
I =  
SIO= 33.00 
CD = 

COU=HAWAI I 
WED= 361.00 
sus= 
B A =  
B =  
I =  
S I O S  46.50 
CD = 

WAD= 
LI. = m =  
AL 
0 2 =  
S04= 
CR = 

WAD= 
LI = 
M N =  
AL = 
02 = 
So4= 
c R =  

WAD= 
LI = 
M N =  
AL = 
02 = 
S M =  
CR = 

WAD= 
LI = 
M N =  
AL = 
02 = 
804= 
c R =  

WAD= 
LI = 
m =  
AL = 
02 = 
S04= 
c R =  

3 

0 
0 

LOC=KAPOHO TEST LAT,MH= 
.20 TEM= 28.00 FLO= 

RA = K =  
.10 F E , =  0.20 F E b  
.10 PB = 8.03 AS = 

c02= H2S= 
65.40 CO3= HCO= 

AG = P = ,  

LOC=HAWN SHORES1 LAT,LoN= 
10.60 TEM= 21.50 FLO= 

RA = 13.00 K = 
0.03 FE = 8.01 FEI'= 
0.10 PB = 0.01 AS = 

c02= H2S= 
5.10 C03= HCO= 
0.81 AG = 0.01 P = 

193024. 1545159.00 
E H =  
R B =  
F = 0.10 

0.01 SB = 
m4= 
CAR= 
N =  

? SPC= 03 

DAT-1961. 

MG = 17.10 
c u =  0.18 u =  
NO2= 0.00 
AAR= 106.40 
ELE= 287.00 

193113. 1545558.00 DAT11974. 
EE= SPC= 122.00 

3.20 RB = PIG = 3.80 

0.01 SB = u =  
m4= R02= 0.81 
CAR= HAR= 22.00 
R =  ELE= 402.80 

F = 0.28 cu = 0.82 

LOC=HAWN SHORES2 LAT,LOR= 
0.00 TEN= FLO= 

NA = 19.00 K = 
0.03 FE = 0.01 FGT= 
0.10 PB = 0.02 AS = 

c02= H2S= 
7.00 C03= HCO= 
0.01 AG = 0.01 P = 

193126. 1545544.00 
Ea= 

3.50 RB = 
F = 0.57 

0.01 SB = 
m4= 

56.00 CAR= 
N =  

Loc =KEAuHou-2 LAT , JAN= 
TEN= FLO= 
NA = 1300.00 K = 

0.05 FE = 0.02 FET= 
0.05 PB = 0.01 AS = 

c02 = H2S= 
195.00 C03= HCO- 

AG = P =  

, LOC=WAI PAHOEHOE LAT,LORe 
16.20 TEM= 22.80 F M =  

NA = K =  
0.10 FE = 0.10 FET= 
0.20 PB = 0.03 AS = 

c02 = H2S= 
10.90 C03= HCO= 

AG = P =  

193428. 1555734.00 
E H =  

0.00 RB = 
F = 0.76 

0.01 SB = 
m4= 
CAR= 
N =  

193517. 1550049.80 
E H =  
R B =  
F = 0.10 

0.01 SB = 
"4- 
CAR= 
I T =  

DAT= 1974. 
SPC= 165.00 
MG = 4.60 
cu = 0.07 
u =  
N02= 0.01 
HAR= 26.00 
ELE= 380.80 

DAT= 1966. 
SPC= 
MG 3 -  110.00 
cu = 0.10 u =  
K02= 0.01 
HAR= 530.08 
ELE- 385.00 

DATn1961. 
SPC= 
MG = 6.70 
cu = '0.10 
U =  
No2= 
HAR= 41.00 
ELE= 311.00 

c 



Q 
31 ID#=8-3557-0 
PH 6.88 SPG= 
ALK= 46.00 DIS= 172.00 
CA = 8.80 SR;= 
ZN = 0.13. HG = 
CL = 14.00 BR = 

'~OU=EAWAI I 

SUS =' LI = 
BA = 0.10 FIN = 

AL = 
2.00 €304- 

WED= 878.06 0' 

32 fDR=8-3557-02 =WELL COU=HAWAI I 
PH = 7.20 S WED= 881.00 WAD= 
ALK= 48.00 DIS= 162.00 SUS=. LI = 
CA-= 8.60 SR = BA = 0.10 MH = 
ZIP = 0.05 BG = 
CC = 32.10 BR = 

0.00 CR = 

33 IDR=8-3557-03 
PB = 7.30 S t 
ALK= 50.00 DIS= 143.00 GUS= LI = 
CA = 7.50 SR = BA = 0.10 rn = 
ZFi = 0.06 HG = 
CL = 11.00 3R = 0 2 =  

34 IW=8-3857-04 TYP=wEu 
PH = 7.50 SPG- 
ALK= 50.00 DIS= 122.00 
CA = 6.70 SR = 
ZI? = 0.01 HG = 
CL = 17.13 BR = 
NO3= 1.30 PO4= 
SE = 0.00 PHE= 0.00 

COU=HAWAI I 
WED- 905.00 WAD= 
SUS= LI = 
BA = 0.10 MH = 
B =  AL = 
I =  02= 
8101 45.00 SO4= 
CD = 0.00 CR = 

35 IDR=8-3702-01 T Y P = T U m  COU-HAWAII 
PH = 7.00 SPC= WED= 203.00 WAD= 
ALK= 31.00 DIS= 88.00 SUS= Lf = 
CA = 6.00 SR = BA = M N =  m =  HG = B =  AL = 
CL = 4.00 BR = I =  0 2 =  
NO3= 2.80 P M =  SIO= 40.00 SO4= 
SE = PHE= CD = c R =  

LOC=KABALW-A LAT,LoN= 193510. 1555708.00 DATr1974. 
4.00 TEM= 22.00 FLO= EE- SPC= 170.00 

1.80 RB = MG = 6.50 NA = 18.08 K = 

C02= 6.20 H2S= m4= N02= 0.01 
HCO= 49.00 CAR= HAR= 42.00 

0.01 P = 0.15 N = 0.96 ELE= 833.00 

0.01 FE = 0.01 F E D  F = 0.28 CU = 0.01 
0.10 p8 = 0.00 AS = 0.01 8B = u =  

.. 

LOC=KAEALW-B LAT, LON= 
4.00 TEM= 20.00 FLO= 

PIA = 22.00 IC = 
0.02 FE = 0.34 FET= 
0.f0 PB = 0.00 AS = 

c02= H2S= 
12.88 4203. HCO= 

LOC-KAHALW-C LAT, Lon= 
.60 TEH= 28.00 FLO= 

ITA = 14.00 K = 
0.01 FE = 0.04 FET= 
10.80 PB = 0.01 AS = 

CQ2= H2S= 
10.00 cO3= HCO= 
0.01 AG = 0.01 P = 

LW=KAHALUU-D LAT ,LOR= 
4.00 TEM= 20.00 FLO= 

NA = 12.00 K 
0.01 FE = 0.01 FET= 
0.10 PB = 0.00 AS = 

c02= H2S= 
9.10 CO3= BCO= 
0.01 A(: = 0.01 P = 

199505. 1855708.00 
EH= 

1.80 RB = 
F = 0.33 

0.01 SB = 
m4= 

74.00 CAR= 
n =  

DAT= 1974. 
SPC= 400.00 
MG = 7.10 
cu = 0.04 u =  
N02= 0.01 
HAR= 48.00 
ELEX 839.08 

193508. 1555707.00 
EH= 

1.30 RB = 
F =  0.30 

0.01 SB = 
m4= 

48.00 CAR= 
I ? =  

DAT= 1974. 
SPC= 170.00 
MG = 5.20 
cu = 0.01 
u =  
No2= 0.01 
EAR= 36.88 
ELE= 834.00 

193505. 1555707.00 DAT=1974. 
SPC= 256.00 Ex= 

1.30 RB = MG = 4.80 
F = 0.36 CU = 0.01 

0.01 SB = u =  
m4= Am= 0.01 

82.00 CAR= HAR= 32.00 n =  ELE= 885.00 

LOCzOLAA SHAFT-7 LAT,LOH= 193757. 1550200.00 
15.00 TEM= 23.00 FLO= m =  

RA = 5.80 K = 2.40 RB = 
FE = FET= F = 0.10 
PB = AS = SB = 
c02= 82S= "4- 

6.50 CO3= HCO- 38.00 CAR= 
AG = P =  n =  

DAT= 1974. 
SPC= 87.00 
MG = 2.70 
c u =  
u =  
no2= 
HAR= 26.00 
ELE= 220.00 

? 
W 



36 IW=8-3758-01 TYP=WELL 
PE = 7.50 SPG= 
ALK= 36.00 DIS= 1079.00 
C A  = 31.00 SR = 
ZIP = 0.14 HG = 
CL = 459.00 BR = 
N03= 1.50 PO4= 
SE = 0.05 PHE= 0.01 

37 IDx=8-3802-01 TYP=WELL 
PH = 7.40 SPG= 

CA = 5.60 SR = 
ZIV = 0.01 HG = 
CL = 3.40 BR = 
N03= 0.50 PO4= 
SE = 0.00 PHE= 0.00 

ALK= 30.00 DIS= 80.00 

38 IW=8-8802-02 TYP=WELL 
PH = 7.40 SPG= 
ALK= 37.00 DIS= 80.00 
CA = 4.90 SR = 
ZIO = 0.02 HG = 
CL = 5.40 BR = 
NOS= 0.36 P M =  
SE = 0.00 PHE= 0.00 

39 ID#=8-3802-03 TYP=WEfL 
PH = 7.80 SPG= 
ALK= 30.00 DIS= 85.00 
CA = 6.90 SR = m-= HG = 
CL = 3.58 BR = 
N03= Po4= 0.21 
SE = P€IE= 

40 IDbo8-3802494 TYP=HELL 
PH = 7.40 SPG= 
ALK= 32.00 DIS= 82.00 
CA = 5.50 8R = 
m =  HG = 
CL = 4.00 BR = 

SE = PHE= 
N03= 1.50 PO4= 

COUtHAWAI I 
WED= 6 1 5.00 
SUS= 
BA = 
B =  
I =  
SIO= 43.00 
CD = 26.00 

COU=HAWAI I 
WED= 450.00 
SUS= 
BA = 0.30 
B =  
I =  
8101 37.70 
CD = 0.00 

COU=HAWAI I 
WED= 450.00 
sus = 
BA = 0.10 
B =  
I =  
SIO= 34.60 
CD = 0.01 

COlJ=HAWAI I 
WED= 379.00 
€?US= 
BA = 
B =  
I =  
SIO= 36.00 
CD = 

COU=HAWAI I 
WED= 371.00 
SUS= 
B A =  
B =  
I =  
8101 36.00 
OD = 

WAD= 
LI = 
m =  
AL = 
0 2 3  
SO4= 
c R =  

WAD= 
LI = 
m =  
AL = 
0 2 =  
SO4= 
c R =  

WAD= 
LI = 
m =  
AL = 
0 2 ' :  
SO4= 
c R =  

WAD= 
LI = 
m =  
AL = 
0 2 =  
6041 
c R =  

WAD= 
LI = 
m =  
A L =  
0 2 -  
S M =  
CR = 

7 LOC=KAILUA KOl'iA LAT,MIIP= 193750. 1555805.00 DAT=1974. 
2.00 TEM= 25.00 F M =  m =  SPC= CI 

NA 247.00 K = R B =  MG = 27.00 0 
0.10 FE 0.20 FET= F = 0.20 CU = 0.10 
0.60 PB = AS = 0.01 SB = u =  

C02= H2S= m4= n02= 
79.00 C03= HCO= 56.00 CA& HAR= 189.00 

AG = P =  N =  ELE= 595.00 

LOC=KEIAlJ l(9-3) LAT,U)XV 193802. 1550202.00 
0.00 TEM= 24.50 F M =  E H =  

ITA = 6.00 K = 2.00 RB = 
0.03 FE = 0.02 FET= F = 0.12 
0.02 PB = 0.01 AS = 0.00 SB = 

CO2= H28= m4= 
6.20 C03= HCO= 36.00 CAR= 
0.01 AG = 0.01 P = N =  

LOC=KEAAlJ-2 LATVLOHZ 1938036 1550202.00 
0.00 TEM- 24.50 F M =  EH= 

IPA = 5.00 K = 2.00 RB = 
0.81 FE = 8.08 FEl'= F = 0.10 
0.10 PB = 0.01 AS = 0.01 SB = 

CO2= H28= m4= 
5.60 CO3= HCO- 86.00 CAR= 
0.01 AG = 0.01 P = n =  

LOCzKEAAU HILL-1 LAT,LOIB= 
13.40 TEM= 18.50 FLO= 

0.00 FE = 10.00 FET= 
PB = AS = 
CoZ= 0.90 H28= 

6.20 CO3= HCO= 
AG = P =  

IPA 6.50 K - =  
193804. 1550202.00 

E H =  
2.00 RB = 

F = 0.10 
SB = 
m4= 

36.00 CAR= 
0.07 IP = 0.49 

LOC-KEAAU HILL-2 LAT,Ml'i= 193886. 1550202.00 
12.40 "EM= 22.00 FLO= E H =  

NA = 5.20 K 2.10 RB = 
FE = F f i =  F = 0.10 
PB = AS = SB = 
CO2= H28= "41 

5.50 C03= HCO=. 38.00 CAR= 
AG = P =  I P =  

DAT= 1973. 
SPC= 78.00 
MG = 1.80 cu = 0.02 
U =  
N02= 0.01 
HAR= 40.00 
ELE= 215.80 

DAT= 1974. 
SPC= 78.00 
MG = 2.80 
cu = 0.02 
u =  
m02= 0.01 
EAR= 22.08 
ELE= 215.00 

bAT= 1974. 
SPC= 83.00 
MG = 3.10 
c u =  u =  
N02= 
HAR= 30.00 
ELE= 214.00 

DAT= 1972. 
SPC= 88.00 
MG = 3.30 
c u =  u =  
NO2= 
HAR= 27.00 
ELE= 214.00 



b 

d c. 
4 =8-38 

7.4 
A m =  31.0 
CA = 5.5 
m =  
CL = 4.0 
No3= .5 
SE = 

i 

COU=HAWAI I 
WED+ 375.00 
WS= 

I1 
.OO 

Am= 29.00 
CA = 7.80 SR = m =  B 
CL = 64.00 I 

S 00 
C 

ID#=8-3900-02 T ~ ~ = N E L L  ̂~OU=HAWAI I 
PH = 6-88 SPG= WED= 147.00 
ALK= 36:00 DIS= 355.00 WS= 
CA'= 8.90 SR f BA = 

= 7.58 306.00 
A M =  37.00 

0 
SE = 

WAD= I 
LI = m =  
AL = 
02 = 
SO4= 
c R =  

WAD= 
LI = m =  
AL= 
02 = -  
804- 
c R =  

I 

\ 

WAD= 
LI = m =  
A L =  
0 2 =  
BO4= 
c R =  

WAD= 
LL . = m =  
AL = 
0 2 =  
SM= 
c R =  

45 IW=8-4003-02 TYPWCLL 
P H =  SPG= 
Awe= 44.00 DIS= 80.00 
CA = 7.20 SR = 
ZN = 0.01 HG = 
CL = 4.08 BR = 
N03= 0.24 P M =  
SE = 0.00 PHE= 0.00 

COU=HAWAI I 
WED= 302.00 WAD= 
SUS= LI = 
BA = 0.10 Mn = 
B s  A L  = 
I =  0 2 =  
SIO- 36.60 S M =  
C b  = a.00 cR = 

LOC=KEAAU XILL-3 
12.40 TEM= 22.00 

NA 5.2Q 
FE 
P B  
c02= 

UT, LON= 
F M -  
K =  
FET= 
AS = 
H2S= 
HCO= 
P =  

193807. 1850202.00 
E H =  

2.10 RB = 
F = 0.10 
SB = 
"4. 

38.00 CAR= 
N = 8.00 

LOC=KEAAU ORCH-1 LAT,LOIT= 193937 
8.50 TEM= 18.50 FLOW 

RA = 38.00 K = 3.80 RE'= 
FE = 10.00 FFT F = 0.10 

SB = 
"4= 

10 

LOC= ORCH-2 LAT,LOW 
8.10 TIEPI+ 19.W FLO= 

NA = 90.00 K = 
FE = FFT= 
PB = AS = 

H2S= 
HCO= 
P =  

LOC=PANAEWA-l LAT , LON= 
13.10 TEH= 20.00 FLO= 

NA = 3.10 K = 
FE = FEZ= 
PB = As= 
CO2= 2.30 H2S= 

0.00 C03= ECO* 
AG = P =  

DAT= 1 
SPC= 
MG = 
c u =  
U =  
No2= 
HAR= 
ELE= 

972. 
88.00 
3.30 

27.00 
214.00 

DAT= 1974. 
SPC- 300.00 
PIG = 7.70 
c u =  
U =  
No2= 
HAR= 51.00 
ELE= 92.00 

1550045.00 DAT=l974. 
z SPC- 388. 

5.60 RB = MG = 13.60 
F = 0.10 CU = 

ELE= 95.00 

194035. 1850355.00* 
E H =  

1.80 RE = 
F = 0.00 
SB = 
"41 

45.00 CAR= 
I f =  

LOC=PANAEWA-Z? LAT,LON= 194040, lb50352.00~ 
13.10 TEM= 20.00 FLO= EH= 

NA = 5.00 K = 1.80 RB = 
0.03 FE = 0.01 FEZ= F = 0.22 
0.10 PB = 0.02 AS = 0.01 SB = 

C 0 2 =  H2S= "4. 
5.00 C03= HCO= CAR= 
0.01 AG = 0.01 P = n =  

DAT= 1973. 
SPC- 93.00 
MG = 2.70 
c u r  u =  
1402- 
HAR= 28.00 
ELE= 206.00 

DAT= 1974. 
SPC= 88.00 
MG = 2.3Q 
cu = 0.02 u =  
HAR= 30.00 w 
ELE= 201.00 
1902. 0.01 y 



46 .ID+=8-4059-81 TYP=WELL 
PH = 7.90 SPG= 
Am= 88.00 DIS= 
CA = 95.00 SR = 
ZFy = 0.03 HG = 
CL = 3600.00 BR = 
SE = 0.05 PHE= 0.01 
Ip03z 0.10 PO41 

COU=HAWA I I 
WED= 853.80 
SUS = 
E u =  
B =  
I =  
SIO= 43.20 
CD = 

47 IDx=8-4203-022 TYP=WELL COUsHAWAII 
PR = 7A00 SPG= WED= 55.00 
A m =  41.00 DIS= 94.00 'sVS= 
CA = 8.00 SR = BA = m =  HG = B =  

N W =  0.20 P04= SIO= 33.00 
SE = 'PHE' CD = 
CL = 11:00 BR = I =  

TYP=WELL COU=HAWAI I 
WED= 56.08 

86.00 SUS= 
,CA = 6.00 SR = BA = m =  HG = B =  
CL = 7.50 BR = I =  
N W =  8.80 P M =  SIO= 36.08 
SE = PHE' CD = 

c .  

49 Ipsa-4203-04 TYP=NELL 
PH = 7.20 , SPG= 
ALK= 38.00 DIS- 107.00 

R03= 0.22 ,PO4= . 
SE, = 0.01 PHE= 0.00 

8b " fW=8-4203-86 TYPSWELL 
PH = 6.20 SPG= 
ALK= 32.043 DIS= 109.00 
CA = 11.00 SR = 
ZA = 0:0l HG = 
CL = 18.00 BR = 
1903. 0.8@ PO4= 0.18 
SE = 0.01 PHE: 0.00 

COU=EAWAI I 
WED= 201.00 
sus = 
B A =  
B =  
I =  
SIO= 55.00 
CD F =  

COU=HAWAI I 
WED= 200.00 
SUS= 
B A =  
B =  
I =  
SIO= 37.00 
CD = 

WAD= 
tI = 
M N =  
A L =  
02 = 
SO4= 
c R =  

WAD= 
LI = m =  
A L =  
0 2 =  
S M =  
c R =  

WAD= 
LI = 
m =  
AL = 
0 2 =  
SO4= 
c R =  

WAD= 
LI = 
m =  
AL = 
0 2 -  
so4= 
C R =  

WAD= 
LI = 
m =  
AL = 
02 = 
S M =  
c R =  

LOC=PALANI LAT,LOX'i= 194018. 1555903.00 DAT=1958. 
1.60 TEM= 19.70 FLO- m =  SPC= 

NA = I C =  FlB= MG = 258.99 
0.1Q FE = 0.10 F m =  F = 0.10 CU = 0.10 
0.30 PB = 0.83 AS = 0.01 SB = u =  

CO2= E2S= m4= N02= 
HAR= 1278.00 
ELE= 800.00 

547.00 C03= HCO= CAR= 
AG = P =  n =  . ,  

LOC=WAIAKEA TIP2 LAT,LOIps 194223. 1550352.00 DATz1964. 
SPC= 0.00 

'NA = 10.00 K = 1.00 RB = MG = 4.40 
FE = FET= F =  c u =  
PB = A 8  = SB = u =  
c02 = E2S- "4. H02= 

2.80 COS= 0.00 HCO= 50.00 CAR= HAR= 38.00 
ELE= 41.00 

9.10 TEM= 21.10 FLOE ms 

. AG = P =  n =  

MC-WAIAKEA "€I-3 LAT,LOIpo 194230. 1550348.00 DAT11972. 
5.80 TEM= 23.50 FLO= EF€= SPC= 95.00 

AA = 7.40 K = 1.80 RB MG = 3.60 
FE = FET= F _= 0.10 * CU = 
PB = AS = 8B = u =  
CO2= H2S= m4= 

2.00 co3= ~ HCO= 44.00 CAR= 
AG = P =  I s =  

LOC=UAI AKEA-4 UT, LOR= 
7.10 TEM= 31.00 FLO= 

ITA = 6.90 . K  = 
0.05 FE = 0,20 FET= 
0.05 PB = 0.01 AS = 

CO2= H2S= 
2.60 C W =  HCO= 

AG = P =  

LOC=KAIfOELEKUA-2 LAT,LOA= 
6.80 TEM= 21.00 FLO= 

HA = 12.00 K = 
0.00 FE = 20.00 ~ m =  
0.85 PB = 0.01 AS = 

C02= 39.00 H28= 
5.00 COS= . HCO= 

AG = P =  

194222. 1558351.00 
EE= 

1.80 RB = 
.F = 0.10 

0.01 SB = 
m4= 

47.00 CAR= 
R =  

DAT= 1974. 
SPC= 94.00 
MG = 2.90 
cu = 0.10 
U =  
n02= 
HAR= 33.00 
ELE= 47.00 

1942!23. 1 850349.00 DAT= 1974. ' m" = SPC= 130.00 
2.18 RB = MG = 3.50 

F = 0.00 CU = 0.10 
0.01 SB = u =  

m4= NO2 = 
~HAIl= 42.00 

0.06 Ip = 0.81 ELE= 50.00 
89.00 CAR= 

t 



51 ID*=8-4203-07 
PH = 7.20 S 
U= 39.00 DIS= 107.00 
CA = 8.40 SR = m =  HG = 
CL = 6.50 BR = 
8031 PO4= 
BE = PEE= 

52 ID#-8-4304 
PB = 7.20 
ALK= 80.00 D1S=10900*00 
CA = 132.00 SR = 
Ur = 0.10 HG = 
CL =16000.00 BR = 
R03= 0.60 PO& 
SE f 0.01 PRES 

COU=EAWAI I 
WED= 200.- WAD= 
SUS= LI = 
BA = m =  
B =  A L =  
I =  0 2 -  
BIOI 55.00 SO4= 
c D =  c R =  

LOC=KANO-A-8 LAT,MR= 194224. 1550350.00 
'LEM= 26.00 FM= E B =  
BA = 6.50 K = 1.80 RB = 
FE = Frn= F = 0.10 
PB = A s =  SB = 
CO2= H2S= m4= 

2.60 CO3= HCO= 47.00 CAR= 
AG = P =  n =  

COU=HAWAI I LOC=WAIAKEA LAT,MW 194337. 1550418.00* 
m= 20.00 WAD= TEM= 20.80 FM= W =  
SUS= LI = NA = 3400.B<) K = 110.00 RB = 
BA = M R =  FE = 0.20 FE"= F = 0.60 

AL = 1449.88 PB 0.10 AS = 0.01 SB = 
0 2 1  C02= H2S= m4= 
S04= 832.00 C03= HCO= 97.00 CAR= 
c R =  AG = P =  n =  

\ 

53 1D*=8-430462 TYP-WELL 
PH = 7.20 SPG= 
ALK= 86.00 DIS=22100.00 
C A =  340.00 6 R =  

CW=HAWAI I 
WED= 27.00 WAD= 
WS= LI = 
BA = m =  
B =  A L =  
I =  02 = 
8100 33.00 sQ4= 
CD = ,  c R =  

LOc=WAIAICEA LAT,MR= 194337. 1650418.00 
"EM= 19.80 FLO= m =  
HA = 7200.00 K = 240.00 RB = 
FE = FEl-= F =  1.10 
PB = AS = SB = 
CO2= H2S= m4= 

1630.- CO3= HCO= 105.00 CAR= 
AG = P =  n =  

54 ID*=8-4304-83 TYP=wELL . COU=EAWAII LOC=WAIAKEA LAT,MN= 194337. 1850418.00 
PH = 7.10 SPC= WED= 26.00 WAD= TEM= 20.00 F M =  E E =  
ALK= 72.00 DIS=11400.00 SUS= LI = RA = 3540.00 K = 110.00 RB = 
CA = 132.00 SR BA = m =  FE = FET= F 0.60 m =  HG = B =  A L =  PB = AS = SB = 
CL = 6250.00 I =  0 2 -  CO2= H2S= "4= 
B03= 2.10 6101 -46.00 804. 868.00 CO3= HCO= 88.00 CAR= 
SE = CD = m =  AG = P =  n =  

55 IDa=8-430641 TYPZWELL 
PI3 = 8.00 SPGa 

CA = 5.08 SR = m =  HG = 
CL = 2.Q0 BR 
NOS= 0.30 P M =  
SE = PHE= 

ALK= 38.00 DISS 88.00 

COU=HAWAII 
.WED= 425.00 WAD= 
SUS= LI = 
BA = m =  
B =  AL= 
I =  02 = 
8103 37.00 S04= 
CD = c R =  

LOC=PIIHORUA LAT 9 LON= 194318 r 1 5506 18 00 
42.00 TEN= 17.80 FM= m =  

BA = 7.80 K = 2.20 RII = 
FE = FE"= F = 0.20 
PB = AS = SB = 
C02= H2S= "4= 

5.90 C03= HCO= 46.00 CAR= 
AG = P =  n =  

DAT= 1972. 
SPC= 96.00 
MG = 2.90 
C U =  u =  
14021 
HilR= 33.00 
ELE= 80.00 

DAT= 1972. 
SPC.23000.00 
MG = 390.00 
CU = 8.10 a =  
N02= 
HAR= 1940.00 
ELE= 12.00 

DAT= 1972. 
SPC=35900.00 
MG = 800.00 c u =  u =  
802= 
HAR= 3910.00 
ELE= 10.00 

DAT=1972. 
SPC=19000.0@ 
MG = 460.08 
c u =  
u =  
R02. 
HAR= 2180.88 
ELE= l0.@0 

DAT= 1973. 
SPC= 93.00 
PTG = 3.30 
m =  
a =  
HAR= 26.00 E 
ELE= 278.00 
1902. 7- 



56 ID+"8-4360-01 TYP=WELL 
PH = 7.40 SPG= 
ALK= 98.00 DIS= 1560.00 
CA = 23.00 SR = 
z N =  HG = 
CL = 148.00 BR = 
N03= PO4= 
SE = PHE= 

57 ID+=8-4706-01 TYP=WEU 
PH = 7.30 SPG= 
ALK= 62.00 DIS= 76.00 
CA = 7.20 SR = 
ZN = 0.12 HG = 
CL = 14.99 BR = 
NO31 0.22 PO4= 
SE 0.00 PHE= 0600 

58 IDx=8-4858-01 TYP=WELL 
PH = 7.70 SPG= 
NX= 348.00 DIS= 1110.00 
CA = 28.00 SR = 
ZN = 0.03 HG = 
CL = 370.00 BR = 
NO3= 7.30 PO4= 
SE = 0.01 PHE= 0.00 

59 II)a=8-4858-02 TYP-WELL 
PH = 7.10 SPC= 
ALK= 270.00 DIS= 1160.00 
CA = 29.00 SR = 
ZN = 0.04 HG = 
CL = 380.08 BR = 
N03= 1.10 Po4= 
SE = 0.06 PHE= 0.00 

60 IW=8-4858-03 TYP=WELL 
PH = SPG= 
ALK= 160.00 DIS= 1130.00 
CA = 25.00 SR = 
ZN = 0.22 HG = 
CL = 580.00 DR = 
N03= 2.00 PO4= 
SE = 0.00 PHE- 0.00 

COU=HAWAI I 
WED= 702.00 
SUS = 
B A =  
B =  
I =  
SIO= 39.80 
CD = 

COU=HAWAI 1 
WED= 425.00 
SUS= 
BA = 0.10 
B =  
I =  
SIO= 29.80 
CD = 0.00 

COU=EAWAI I 
WED= 528.00 
sus= 
BA = 0.10 
B =  
I =  
SIO= 78.00 
CD = 0.00 

COU=HAWAI I 
WED= 523.00 
SUS= 
BA = 0.30 
B =  
I =  
S10= 84.40 
CD = 0.00 

COU=HAWAI I 
WED= 534.08 
sus= 
BA = 0.10 
B =  
I =  
SIO= 47.90 
CD = 0.00 

WAD= 
LI = 
M N =  
AL = 
02 = 
SO4= 
CR 

WAD= 
LI = 
M N =  
At = 
02 = 
so4 = 
CR = 

WAD= 
LI = 
m =  
AL = 
02 = 
SO4= 
c R =  

WAD= 
LI = m =  
A L =  
02 = 
5041 
c R =  

WAD= 
LI = m =  
AL = 
0 2 1  
s04= 
c R =  

LOC=KALAOA 
3.20 TEM= 

NA = 
FE = 
PB = 
C02= 
C03 = 
AG = 

12-11 LAT,LON= 
20.80 FLO= 

K =  
0.02 FET= 

AS = 
H2S= 
HCO= 
P =  

194327. 1566023.00 
E H =  
R B =  
F =  
SB = 
"4= 
CAR= 
N =  

LOC=PAPALKOU UT, LON= 
21.00 TEM= FLO= 

NA = 6.00 K = 
0.01 FE = 0.01 FET= 
0.10 PB = 0.01 AS = 

c02 = H2S = 
5.00 C03= HCO= 
0.01 AG = 0.01 P = 

194715. 1850613.80 
E H =  

1.38 RB = 
F = 0.26 

0.01 SB = 
m4= 

66.00 CAR= 
N =  

DAT= 1968. 
SPC= 2760.00 
MG = 46.00 
cu = 
u =  
NO2= 
HAR- 248.00 
ELE- 680.00 

DAT= 19741. 
SPC= 119.00 
MG = 3.68 
cu = 0.01 
u -  
NO2- 0.01 
HAR= 42.00 
ELE= 369.00 

LOC=KONA VIL-1 LATrLOIOx 194820. 1558824.00 DATaI.974. 
0.80 TEM= 20.00 FLO= E H =  SPC= 1920.00 

NA = 260.00 K = 13.00 RB = MG = 73.00 
0.03 FE = 0.06 FET= F = 2.10 CU = 0.02 
0.06 PB = 0.01 AS = 0.83 SB = U =  

c02 = H2S = "4= NO2 = 
68.00 C03= HCO= 432.00 CAR= HAR= 354.00 
0.01 AG = 0.01 P = N =  ELE= 501.00 

LOCrKONA VIL-2 LAT,LON= 
1.80 TEM= 22.20 FLO= 

NA = 313.00 K = 
0.03 FE 0.23 FET= 
0.02 PB = 0.01 AS = 

c02 = H2S= 
80.00 COS= HCO= 
8.01 AG = 8.01 P = 

LOCaKONA VIL-3 LAT,LON= 
2.80 TEM= 20.00 FLO= 

NA = 362.08 K 
0.01 FE = 0.12 F E D  
0.10 PB = 0.05 AS = 

c02 = H2S= 
77.00 CO3= HCO= 
0.01 AG = 0.01 P 

194818. 1555824.00 m =  
16.00 RB = 

F = 2.40 
0.00 SB = 

"4= 
73.00 CAR= 

N =  

194820, 1555825.80 
m -  

11.10 RB = 
F =  1 .OO 

0.01 SB = 
"4. 
CAR= 
N =  

DAT= 1973. 
SPC= 1900.00 
MG = 77.00 
cu = 0.02 
u =  
NO2= 0.01 
K4R= 3150.00 
ELE= 503.00 

DAT=1974r '' 
SPC= 2550.00 
MG = 92.70 cu = a.02 
u =  
NO2= 0.01 
HAR= 344.00 
ELE= 500.00 



c 
61 ID*r=8-4953, 

PH = 7.90 
A X =  75.00 
CA = 16.00 
m =  
CL = 330.00 
N 0 3 =  8.90 
SE = 

-01 TYP=wELL 
SPG= 
D I S =  769.00 
S R =  
HG = 
BR = 
PM= 
PIIE= 

62 ID*r=8-8005-01 TYP=WELL 
PH = 7.20 SPG= 
A X =  61.08 DIS= .141.00 
CA = 12.80 SR = 
z10 = 0.67 HG = 
CL = 12.00 BR = 
lW3= 0.50 PO4= 
SE = 0.01 PHE= 0.00 

63 1W=8-5548-01 "Y€'=WELL 
PH = 7.50 SPG= 
ALK= 110.00 DIS= 1180.00 
CA = 29.00 SR = m =  HG = 
CL = 520.88 BR f 

NO3= 3-18 PO4= 
SE = PEE= 

6.6 IW=8-5745-01 TYP=WELL 
PH = 6.70 SPG= 
Am= 88.08 D I S =  210.00 
CA = 5.40 SR = 
ZN = 0.12 KG = 
CL = 26.00 BR = 
N03= 0.94 PO4= 
SE = 0.00 PHE= 

65 ID+=8-5745-02 TYP=WELL 
PH = 7.40 SPC= 
ALK= 82.00 DIS= 207.00 
CA = 9.80 SR = m =  HG = 
CL = 27.00 BR 
NO3 = P M =  
SE = PHE= 

COU=HAWA I I 
WED= 971.08 
SUS= 
BA = 
B =  
I =  
SIO= 36.00 
CD = 

a COU=HAWAI I 
WED= 333.W 
SUS= 
BA = 0.10 
B =  
I =  
610s 45.80 
CD = 0.00 

' COU=HAWAII 
WED= 849.@0 
SUS= 
m =  
B =  

. COU=€IAWAI I 
WED= 1236.0@ 
SUS= 
BA = 0.18 
B =  
I =  
SIO= 46.80 
CD = 0.08 

WAD= 
LL * 
" =  
A L r  
02' 
SO4= 
c R =  

WAD+ 
LI = 
m =  
AL = 
0 2 =  
604. 
c R =  

WAD= 
LI = m =  
AL = 
0 2 =  
S M =  
C R =  

NAD= 
LI = m =  
AL = 
0 2 =  
804 = 
C R =  

COUZHAWAI I 
WED= 1231 .OO WAD: 
SUS= LI = 
B A -  m =  
B =  AL = 
I =  0 2 .  
8 1 0 ~  . 57.00 S04= 
CD = m =  

LOC=KIHOM LAT,LON= 194945. 1555344.00 
2.60 TEM= 21.00 FLO= E A =  

RA = 218.88 K = 12.00 RB = 
FE = FET= F = 0.90 
PB = AS = SB = 
c02= ms= m4= 

AG = P = 0.08 N = 
71.08 CO3= HCO= 91.00 CAR= ' 

LOC=PEPEEKEO SUG LAT,LON= 
11.40 "EM= 21.00 FLO= 

I'iA = 7.88 K = 
0.05 FE = 0.23 F m =  
0.02 PB = 0.01 AS = 

CoZ= H2S= 
17.00 CO3= HCO= 
0.05 AC 0.01 P = 

195034. 1550545.00 
E H =  

0.60 RB = 
F = 0.10 

0.00 SB = 
m4= 

74.00 CAR= 
N =  

6.10 

10.00 

99.00 

r 
DAT= 1972. 
SPC= 1250.00 
MG = 26.80 
c u =  
u =  
No2= 
HAR= 147.80 
ELE= 932.80 

DAT= 1972. 
SPC= 163.08 
PIG = 10.00 
cu = 0.02 u =  
lW2= 0.01 
Ern= 72.08 
ELE= 304.80 

MC=PARKER-1 LAT,LOR= 195546. 1554802.00 DAT=1977, 
Tl?!= 28.80 n o =  m =  SPC= 2800.00 
ITA = 320.08 K = 22.88 RB = MG = 47.W 
FE = 20.00 F m =  F = 0.50 CU = 
PIS = AS = 8 B  = u =  
Co2= 7.10 H2S= m4= No2= 
C03= . H.U= . 
AG h 1 ELE=* 814.00 

Loc=PNucER-5 LAT,LOI'i= 195725. 1554553.00 
16.68 TEM= 26.00 FLO- E R =  

NA = 27.08 K = 3.10 RB = 
0.01 FE = 0.27 FFT= F = 0.36 
0.18 PB = 0.01 AS = 0.01 SB = 

CO2= 5.20 R28= m4= 
14.00 C03= HCO= 102.08 CM= 
8.01 AG = 0.01 P = I'i 3.80 

DAT= 1974. 
SPC= 280.08 
MG 8.60 
m =  0.05 u =  
N02= 0.81 
HAR= 76.00 
ELE= 1213.80 

L O C = P m - 4  LAT,LOI?= 195722. 1554551.00 DAT11977. 
16.00 TEN= 26.30 FLOS w =  SPC= 280.00 

ITA = 34'00 K = 4.80 RB = MG = 9.90 
0.00 FE = 20.00 FET= F = 0.30 CU = 

PB = AS = SB = u =  
C02= 6.40 H2S= m4= NO21 

16.00 C03= HCO= 108.00 CAR= HAR= 63.08 w 
AG = P =  rt = ELE= 1203.00 Ln 

? 



66 ID#=8-5814-01 TYPzWELL 
PH 7.00 SPG' 
ALK= 45.00 DIS= 262.00 
CA = 15.00 SR = 
ZIV = 0.13 HC = 
CL = 100.00 BR = 
N03= 0.15 P04= 0.21 
SE = 0.00 PHE= 

67 IW=8-5946-01 TYP=WELL 
PH = SPG= 
ALK= 73.00 D I S =  291.00 
CA = 11.00 SR = 
ZN = HG = 
CL = 78.00 BR = 
NO3 = P04= 
SE = PHE= 

68 1W=8-5948-01 TYP=WELL 
PH = 7.30 SPG= 
ALK= 78.80 DIS= 922.08 
CX = 20.00 SR = 
ZN = HG = 
CL 440.88 BR = 
NO3 = 5.30 P04= 
SE = PHE= 

69 IW=8-6048-01 TYPzWELL 
PH = 7.70 SPG= 
ALK= 78.00 DIS= 
CA = 53.60 SR = 
ZN = HG = 
CL = 504.00 BR = 
NO3 = P04= 
SE = PHE= 

70 ID#=8-6048-02 TYPsWELL 
PH = 7.68 SPC= 
ALK= 77.80 DIS= 838.00 
CA = 21.00 SR = 
zn = HG = 
CL = 390.00 BR = 
N03= 3.20 PO4= 
SE = PHE= 

C '  

COU=EIAWAI I 
WED= 700.00 
SUS= 
BA = 
B =  
I =  
SIO= 40.00 
CD = 

COU=HAWAI I 
WED= 1277.00 
sus = 
B A =  
B =  
I =  
SIO= 55.00 
CD = 

COU=HAWAII 
WED= 278.00 
sus = 
BA = 
B =  
I =  
S I O =  49.00 
CD = 

COU=HAWAI I 
WED= 430.00 
sus= 
BA = 
B =  
I =  
SIO= 30.00 
CD = 

COU=HAWAI I 
WED- 376.00 
sus= 
B A =  
B =  
I =  
S I O =  51.00 
CD = 

WAD= 
LI = 
M N =  
AL = 
02 = 
S04= 
CR = 

WAD= 
LI = 
M N =  
AL = 
02 = 
SO4= 
CR = 

WAD= 
LI = 
M N =  
AL = 
02 = 
SO4 = 
CR = 

WAD= 
LI = 
F l N  = 
AL = 
02 = 
SO4 = 
c R =  

WAD= 
LI = 
m =  
AL = 
02 = 
S04= 
CR = 

LOC=LAUPAHOEHOE LAT,LOIT= 195857. 1551423.00 
5.90 TEM= 19.00 FLOC E H =  

NA = 46.00 K 2 4.10 RB 
0.00 FE = 60.80 FET= F = 0.10 
0.02 PB = 0.02 AS = SB = 

CO2= 8.80 H2S= "4= 
14.08 C03= HCO= 55.80 CAR= 

AC = P = 0.07 N = 0.44 

Loc =LALAMI LO LAT,LON= 195930. 1554630.00 
24.90 TEM= 26.50 FLO= E H =  

NA = 61.00 K = 5.90 €tB = 
20.00 FE = 40.00 FET= F = 0.30 

PB = AS = 61) = 
c02- H2S= "4= 

21.00 C03= HCO= 89.00 CAR= 
AG = P =  N =  

LOC=HAPUNA BCH P LAT,LON= 
TFX- 25.00 FLO= 
NA = 250.00 K = 
FE = FET= 
PB = AS = 
C02= H2S= 

68.00 C03= HCO= 
AG = P =  

LOC=KAWAIHAE-2 LAT,LON= 
3.30 TF,M= 26.10 FLO= 

NA = K =  
0.10 FE = FET= 

PB = AS 'e 
c02 = H2S= 

90.80 COS= HCO= 
AG = P =  

DAT= 1974 
SPC= 470.00 
MG = 13.00 
cu = 0.02 
u =  
N02= 0.01 
HAR= 91.60 
ELE= 659.00 

DAT11977. I 

SPC= 449.00 
PIG = 15.00 cu = 
u =  
NO2 = 
HAR= 89.80 
ELE= 1172.00 

195947, 1554858.80 DAT=1970. 
E n =  SPC= 1600.00 

15.00 RB = FIG = 37.00 
F = 0.30 CU = 
SB = u =  
m4= r?02= 

95.Q0 CAR= HAR= 202.00 
N =  ELE= 244.00 

200029. 1554848.00 DAT=1961. 
FJI = SPC= 
R B =  MG 27.80 
F =  cu = 
SB = u =  
"4. NO2 = 
CAR= HAIL= 250.00 
N =  ELE= 392.00 

LOC=M KEA BCH J3" LAT,LON= 200010. 1554855.00 
4.50 TEM= 26.08 FLO= m =  

NA = 216.00 K = 15.00 RB = 
FE = FET= F = 0.30 
PB = AS = SB = 
c02= H2S= "4= 

62.00 C03= HCO- 94.00 CAR= 
AG = P =  N =  

DAT= 1912. 
SPC- 1500.00 
MG = 34.00 
cu = u =  
NO2 = 
HAR= 193.00 
ELE= 340.00 

c 



c 
71 ID#=8-6049-01 TYP=WELL 
PH = 8.10 SPG= 
ALK= 78.00 DIS= 830.80 
CA = 21.08 SR = zn = HG = 
CL = 390.00 BR = 
N03= 1.98 PO4= 
SE = PIIE= 

COU=HAWAI I 
WED= 218.00 
SUS= 
BA = 
B =  
I =  
S I O =  51.80 
CD = 

72 IW=8-6049-02 TYPZWELL COU=HAWAII 
PH = 7.80 SPG= WED= 76.80 
ALK= 87.00 DIS= 3300.00 SUS= 
CA = 58.00 SR = BA = 
ZN = 8.10 HG = B =  
CL = 1748.00 BR.= 
N03= 3.80 PO4= 
SE = 8.81 PHE= 0.80 CD = 

73 ID#=S-6049-03 TYP=WEU COU=HAWAII 
PH = 7.30 SPG= WED= 
A L P  85,08 DIS= 7990.00 8US= 
CA = 120.90 SR = m =  HG = 
CL = 3680.00 BR = 
W03= 3.28 YO4= 
SE = PnE= 

74 I Daz8-6 1 17- 
PH = 7.68 
ALK= 51.86 
CA = 11.08 
ZN = 0.82 
CL = 135.80 
N03= 1 .OO 
SE = 0.01 

TYP=TU"EL COU=HAWAI I 
WED= 608.88 

DIS= 338.08 SUS= 
SR = BA = 0.10 
HG = B =  
BR = I =  

SIO= 43.88 
0.00 CD = 0.88 

WAD= 
LI = 
m =  
AL = 
02 = 
SO4 = 
c R =  

LOC=M KEA BCH RT LAT.LOn= 
2.00 TEN= 25.88 FLO= 

NA = 216.08 IC f 

FE FET= 
PB = AS = 
c02= R2S= 

62.00 C03= HCO= 
AG = P =  

208815. 1554920.08 
EH= 

15.80 RB = 
F = 0.30 
SB = .  
"4 = 

95.80 CAR= 
N =  

LOC=M KEA RESRT3 LAT,LOI?= 280034. 1354948.88 
WAD= TEN= 26.00 FLO= E H =  
LI = NA = 974.80 K = 50.08 RB = 
MN = 0.05 FE = 0.04 FET= F = 0.30 
AL = 0.85 PB = 0.01 AS = 0.81 SB = 
02 = CO2= H2S= "4= 
S04= 249.80 C03= HCO= 106.80 CAR= 
c R =  AG = p *  = I ? =  

LOC=M KEA RFSRT4 LAT;LON= 280039. 1554948.80 
WAD= TEM= 25.00 FLO= EH = 
LI = NA = 2480.08 K = 110.00 RB = 
MH = 110.00 FE = 68.00 FET= F 8.38 
AL = PB = AS = SB = 

S04= 580.00 C03= HCO= 104.80 CAR= 
c R =  AG 'P = 0.12 N 1 .IO 

02= C02= 8.30 H2S= rm4= 

75 ID#=8-6147-01 TYP=WELL 
PH = 7.10 SPG= 
ALK= 81.80 DIS= 728.00 
CA = 32.00 SR = 
ZN = 0.10 HC = 
CL f 253.80 BR = 
N03= 3.60 P04= 
SE = 8.01 PHE= 0.00 

COU=MWAI I 
WED= 104.6 4 00 
sus = 
DA = 
B =  
I =  
SIO= 84.00 
CD = 

mc=oonrA SHAFT LAT,LOI?= 200188. 1551716.00 
WAD= 6.88 TEM= 17.88 FLO= EH = 
LI NA = 78.08 K = 4.94) RB = 
MN = 0.03 FE = 0.03 FEZ= F = 0.28 
AL = 0.02 PB = 0.81 AS = 0.01 SB = 
02= c02 = H2S= "4= 
SO4= 21.80 C03= HCO= 62.08 CAR= 
CR = 0.01 AG 0.81 P N =  

WAD= 
LI = 
M N =  
AL = 
02 = 
SO4= 
CR = 

c 
DAT= 1972. 
SPC= 1520.00 
PIG f 34.00 
cu = 
u =  
NO2= 
m= 193.00 
ELE= 188.00 

DAT= 1972. 
SPC= 5848.00 
MG = 119.00 
cu = 0.10 
u =  
NO2= 0.82 
HAR= 635.80 
ELE= 40.00 

DAT= 1974. 
SPC= 9588.00 
MG = 270.01) 
cu = 
u =  
NO2 = 
HAR= 1480.00 
ELE= 

DATL 1972. 
SPC= 599.00 
MG a 14.80 
cu = 0.02 
u =  
NO2= 0.81 
HAR= 88.00 
ELE= 300.00 

LOC=KAWAIHAE-3 LA'I',LOH= 280132. 155471 1 -00 
4.68 TEN= 31.08 FLO= EH= 

Nh = 132.00 K = 14.80 RB = 
0.85  FE 1.41 FET= F = 0.20 
0.28 PR = 0.01 A8 = 0.81 SB = 

c02 = A2S= "4 = 
52.80 C03= HCO= 185.00 CAR= 14.08 

AG = P =  N =  

DAT= 1974. 
SPC= 1070.00 
MG = 32.00 
cu = 0.10 u =  
N02= 0.&0 
EAR= 331.00 
JLE= 982.08 



76 IW=8-6148-01 "€'=WELL 
PH = 7.80 SPG= 
ALK= 66.00 DIS= 741.00 
CA = 24.00 SR = 
ZN = 2.20 HG = 
CL = 360.00 BR = 
N03= 3.80 PO4= 
SE = 0.00 PAE= * 0.00 

77 ID+=8-6148-02 TYP-WELL 
PH 7.40 SPG= 
ALK= 69.30 DIS= 
CA = 172.80 SR = 
ZN = 0.01 IIG 
CL = 460.00 BR = 
NO31 0.18 PO4= 
SE = 0.01 PBE= 0.00 

78 ID#-8-6321-01 TYPzWELL 
PH = 7.60 SPG= 
ALK= 43.08 DIS= 429.00 
CA = 16.80 SR = 
ZN = HG = 
CL = 195.00 BR = 
NO3 = PO4 = 
SE = PRE= 

79 ID3+=8-6321 
PH = 7.60 
ALK= 43.00 
CA = 29.@0 
ZN = 0.02 
CL = 320.08 
N03= 0.52 
SE = 0.01 

-02 TYP=TuNmL 
SPG- 
DfS= 430.00 
s R =  
HG = 
BR = 
PO4 = 
PBE= 8.01 

COU=RAwAI 1 
WED= 620.00 
sus= 
BA = 0.30 
B =  
I =  
SIO= 66.00 
CD = 0.00 

COU=HAWAI I 
WED= 626.00 
sus = 
BA = 
B =  
I =  
8101 52.00 
CD = 

COU=RAWAI I 
WED= 217.00 
sus = 
BA = 
B =  
I =  
8IO= 37.00 
CD = 

COU=HAWAI I 
WED= 626.00 
sus= 
&4 = 0.10 
B =  
I =  
SIO= 29.60 
CD = 

80 ID#=8-7446-01 TYPsTUNNEL COU=IIAWAII 
PH = 6.99 SPG= WED= 135.00 
ALK= . 8f3.00 DIS= 1740.00 SUS= 
CA 65.00 BR = B A =  
ZN = €IC = B =  
CL = 920.80 BR = I =  
N03= 3.78 PO4= 0.18 SIO= 43.00 
SE = PHE= CD = 

WAD= 
LI = 
m =  
AL = 
02 = 
SO4= 
CR = 

WAD= 
LI = 
M N =  
AL = 
02 = 
SO4= 
CR = 

WAD= 
LI = 
m =  
AL = 
02 = 
SO4 = 
CR = 

WAD= 
LI = 
M N =  
AL = 
02 = 
SO4 = 
c R =  

WAD= 
LI = 
m =  
AL = 
02 = 
SO4 = 
c R =  

~. . _. , . . __ -. . .. - . .. . - . . . . . . _. 

LOC=KAWAIHAE-l LAT,LON= 200122. 1554809.00 
3.30 TEM= 27.00 FLO= m =  

NA = 180.00 K = 13.00 RB = 
0.05 FE = 5.68 FET= F = 0.30 
0.10 PB = 0.16 AS = 0.03 SB 

c02 = H2S= "4= 
C03 = HCO= 82.00 CAR= "3:8 AG = 0.01 P = N =  

LOC=KAWAIHAE-4 I.AT,LON= 
'7.60 TFX= 26.40 FLO= 

NA = 168.00 K = 
0.01 FE = 8.03 FET= 
0.02 PB = 0.01 AS = 

c02 = H28= 
0.09 C03= HCO= 

AG = P =  

LOC=PMUILO MILL LAT,LON= 
1.70 TEM= 18.00 FLO= 

NA = 182.00 K = 
FE = FET= 
PB =. AS = 
c02 = H2S= 

29.00 C03= ECO= 
AG = P =  

LOC=PAAUILO S" LAT,LON= 
3.30 TEM= 26.00 FLO- 

NA = 80.00 K = 
0.03 FE = 0.05 FET= 
0.11 PB = 0.01 AS = 

c02 = H2S= 
28.00 C03= HCO= 

AG = 0.01 P = 

LOC=KOHALA SHAFT LAT,LON= 
7.00 TEM= 22.50 FLO= 

NA = 460.00 K = 
10.00 FE = 100.00 FET= 

PB = AS = 
C02= 20.00 H2S= 

110.00 C03= HCO= 
AG = P =  

DAT= 1973. ? SPC= 1350.00 w 
MC = 32.80 O3 
CU 0.03 
u =  
N02= 0.01 
HAR= 192.00 
ELE= 579.00 

200121. 1554808.00 DAT=1970. 
E H =  SPC=' 1480.00 

0.70 RB = MG = 29.88 
F 0.07 CU = 0.02 

0.00 SB = U =  
"4= N02= 0.01 
CAR= HAR= 172.00 
N =  ELE= 682.00 

260314. 1552143.00 
E H =  

5.60 RB = 
F = 0.10 
SB = 
"4= 

53.08 CAR= 
N =  

200308. 1552157.00 Fa = 
5.50 RB = 

F = 0.20 
0.01 SB = 

"4 = 
53.00 CAR= n =  

201428. 1554649.00 
E H =  

19.00 RB = 
F = 0.10 
SB = 
"41 

98.00 CAR= 
0.06 N = 1.00 

DAT= 1972. 
SPC= 806.00 
Mct = 19.00 
cu = u =  
NO2 = 
HAR= llri.00 
ELE= 215.08 

DAT= 1972. 
SPC= 806.00 
MG = 14.0@ 
cu = 0.02 
u =  
N02= 0.01 
HAR= 118.00 
ELE= 273.08 

DAT= 1974. 
SPC= 2280.00 
MC = 73.00 
cu = 
u =  
N02= 
HAR= 460.00 
ELE= 123.00 



. . 
c 

81 IW=8-7448-04 TYPOWELL COU=HAWAII 
PH = 7.3Q SPG= WED= 412.00 WAD= 
ALK= DIS= sus = LI = 
CA = 9.40 SR = R A =  M N =  m =  HG = B =  AL = 
CL = 42.08 BR = I =  02 = 
NO3= 0.28 P04= SIO= 38.00 S04= 
SE = PHE= CD = c R =  

82 ID#=8-744&05 TYP=WELL COU=HAWAII 
PH = SPG= WED= 522.00 WAD= 
A M =  96.80 DIS= SUS= LI = 
CA = 16.00 SR = BA = 0.50 MN = 
ZN = 0.01 HG = B =  AL = 
CL = 129.043 BR = I =  0 2 =  
NOS= 0.58 P M =  SIO= 31.20 S M =  
SE = 0.01 PHE= 8.00 CD = 0.00 cR = 

83 ID#=8-7450-01 TYP=TUlWEL COU=HAWAII 
PFI = 6.98 BPG= WED= 61.00 WAD= 
ALK= 75.08 DlS= 320.00 SUS= LI = 
CA = 4.50 SR = B A =  M N =  
ZN = HG = B =  AL = 
CL 71.09 BR = I =  0 2 =  
NO3 = P04= 0.89 S I O =  38.00 S04= 
SE = PHE= CD = c R =  

84 IW=8-7652-01 TYP=TUNREL COU=HAWAII 
PH = 6.90 SPC= WED= 42.00 WAD= 
ALK= 118.00 DIS= 962.00 SUS= LI = 
CA = 15.00 SR = B A =  M N =  m =  HG = B =  A L =  
CL = 560.00 BR = I =  02 = 
NO3 = P M =  1.10 SIO= 54.00 S04= 
SE = PHE= CD = c R =  

C 
LOC=U"IOH MILL-1 LAT,LON= 

7.10 TEM= 21.50 FLO= 
NA = 27.00 K = 
FE = FET= 
PB = AS = 
c02 = H2S= 

8.90 C03= HCO= 
AC = P =  

201427. 1554822.00 DAT=1973. 
E H =  SPC= 259.00 

2.70 RB = MG = 7.00 
F = 0.20 CU = 
SB = u =  
m4= NO2 = 

62.@0 CAR= HAR= n =  ELE= 311.00 

LOC=UNIOH MILL-2 LAT,LON= 201430. 1854841.00 
7.10 TEM= 22.08 FLO= m =  

NA = 43.00 K = 4.90 RB = 
0.03 FE = 0.09 FET= F =  
0.14 PB = 0.01 AS = 0.00 SB = 

C02= H2S= m4= 
13.00 C03= HCO= 118.00 CAR= 
0.05 AG = 0.01 P = N =  

LOC=HOEA SHAFT LAT,LOH= 
2.00 TEN= 21.00 FLO= 

NA = 92.00 K = 
0.00 FE = 40.00 FET= 

PB = AS = 
C02= 18.00 E2S= 

26.00 C03= HCO= 
AG P =  

201603. 1555022.00 
E H =  

4.40 RB = 
F = 0.30 
SB = . 
m4= 

91 .OO CAR= 
0.29 N = 0.88 

LOC=WAIKAIPE SHFT LAT,LON= 201603. 1555217.00 
0.50 TEM= 22.00 F M =  E H =  

HA = 290.00 K = 13.00 RB = 
10.00 FE = 40.06 FET= F = 0.40 

PB = AS = SB = 
CO2= 29.00 H2S= "4- 

63.00 C03= HCO= 144.00 CAR= 
AG = P = 0.36 N = 1.60 

DATp1971. 
SPC- 510.00 
PIG = 1.30 
cu = 0.02 u =  
N02= 0.01 
HAR= 88.00 
ELE= 420.00 

DAT= 1974. 
SPC= 415.00 
MG 6.20 cu = 
u =  
NO2 = 
EAR= 37.00 
ELE= 52.00 

DAT= 1974. 
SPC= 2000.00 
MG = 27.08 
c u =  
u =  
NO2 = m= 150.00 
ELE= 33.t30 



, 



c . 
TABLE 2 Maui Q 

1 ID+=G-3925-01 TYP=WELL 
PH = 7.35 SPG= 
ALK= 200.00 DIS= 1110.00 
CA = 49.60 SR 
ZN = 8.10 HC = 
CL = 500.00 BR = 
NQ3= 7.10 P04= 
SE = Q.O1 PBE= 

2 ID#=G-4126-0 
Pn = 8.18 
A M =  10a.00 DIS= 958. 
CA = 21.00 SR = 
ZN = HG = 
CL = 460.00 BR = 
N03= 17.00 PO+ 18.00 
BE = fFE= 

PA = '7.60 SP 

C0U=FrAUI 
WED= 302.00 
sus = 
BA = 
3 =  
I -  
SIO= 41.80 
CD = 

cou=MAu I 
WED= 198.00 
SUS= 
BA = 
B =  
I =  
SIO= 45.00 
CD = 

cou= mu I 
WED= 200.00 
SUs= 
BA = 
R =  
I -  

GI-)=!" 
sio= 59.08 

4 ID#=6-4727-01 TyP=TU"XI. cou=l%UJI 
PH = 7.00 SPG= WED= 
Am= 295.00 DIS= 1600 SUSE 
(3 = 84.00 SR = BA = 
ZN = HG = B =  
CL = 575.00 RR = I = 0.94 
NO3 = G.&O PO4= SIO= . 09 
SE = PRE= CD = 

6 ID+=6-4824-01 TyP=WELL COU=MAUI 
PA = 7.70 SPG= WED= 640.00 
A X =  1963.00 DIS= 408.80 SUS= 
CA = 11.60 SR = BA = 
Zlf = IIC = R =  
CL = 73.00 BR = I =  
N03= 12.08 FOP= 0.00 SIO= 57.00 
SE = PHE= CD = 

WAD= 
LI = 
M N =  
AL = 
02 = 
504= 
CR = 

WAD= 
LI = 
m =  
AL = 
02 = 
S M =  
c R =  

WAD= 
LI = 

AL = 
02 = 
S W =  
c R =  

rm = 

WAD= 
LI = 
ILm = 
AL = 
02 
SO4= 
CR = 

WAD= 
LI = 
r,m = 
AL = 
0 ! 2 =  
504= 
CR = 

6 
LoC=pMKENA-68 LAT,LOIT= 203912. 1562559.00 

0.40 TEH= 20.00 FLO= E H =  

0.05 FE = 0.13 FET= F = 0.10 
0.05 PB = 0.01 AS = 0.01 SB = 

Cf)2= H2S= m4= 
50.00 co3= HCO= 244.00 CAn= 0.00 

AC = P =  N =  

NA = 255.00 K = 23.00 HD 

LOC=WA I LEA-2 U T  * LON= 204 128. 1 56263 1 . 00 
2.00 TEM= 19.00 FLO= m =  

NA = 21tO.00 I< 21.00 ICIR = 
FE = 20.00 FET= F = 0.70 
PB = AS = sn = 
co2= 1.60 n2S= m4= 

57.w co3= HCO= 122.08 CAR= 
~ AG = P = 4.00 -*N 3.96 

LOC=THK 3-9-01-3 UT,LON= 204635. 1562701.80 
m= 22.50 n o =  E H =  
FJA = 240.09 K = 20.00 RR = 

0.00 FE = 4'0.00 FET= F = 0.30 
PB = AS = BB = 
co2= .bio XES= m4= 

AG = P = 0.29 N = 
44.00 Con= Irco= 239.00 CAR= 

LOC=ICIJPEI SIIAFT LAT,LON= 204721. 1562745.00 
3.50 TEM= 24.38 FLO= m =  

NA = 434.00 K = 23.00 Rl'3 = 
FE = FFT= F = 0.40 
PB = AS = SB = 
CO3= 1128- "4= 

93.69 cos= 0.00 HCO= 559.00 CAR= 
AG = P =  N =  

LOC=KIHEI 
2.80 Tm= 

NA = 
n;: = 
PI3 = 
COB = 

16.00 con= 
AG = 

m L O R  LAT*LON= 204027. 1562422.80 
24.00 PLO= EH = 
95.00 IC = 11.00 nn = 

Frn= F = 0.00 
AS = sn = 
n2s= "4 = 

P =  N =  
0.00 IWO= 232.00 cnn= 

DAT= 1964. 
SPC= 
MG = 64.20 
cu = 0.10 
u =  
rro2= 6 .oo 
HAR= 30a.00 
ELE= 352.00 

DAT- 1974. 
RPC= 2000.08 
MC, = 20.00 
cu = 
u =  
NO2 = 
HAR= 170.00 
E m =  1R1.00 

DAT= 1974. 
SPC= 1440.00 
MC, = 18.00 
CIJ = 
u =  
NO2 
HAR= 110.00 
ELE= 138.00 

DAT= 1973. 
GPc= 2850.00 
NC = 64.00 
cu = 
u =  
am= 
HlzR= 298.00 
ELE= 26.00 

DAT=1971. 
SPC= 612.06 
FIG = 18.00 
cu = 
If = 
N02= 
NAn= 102.00 
ELE= 593.00 

3; 
N 
c1 



6 . ID#=6-4825-01  T Y P = T U m  COU=MAUI 
PR = 8.00 SPG= WED= 
A X = .  273.00 D I S =  979.00 SUS= 
CA = 21.06 SR = BA = 
ZN = IIG = B = 0.20 
CL = 340.08 BR = 2.70 I = 0.04 
N03= 18.00 P04= 0.00 S I O =  58.00 
SE = PHE= CD = 

7 ID#-6-4835-01 TYP~TUNNEL COU=MAUI 
PH 7.50 SPG= WED= 143.00 
Am= 108.08 D I S =  921.00 .SUS= 
CA = 85.00 SR = BA = 
ZN = HG = B = 2.00 
CL = 400.00 BR = 6.00 I = 0.04 
N03= 11.00 P04= 0.05 S I O =  60.00 
SE = PXE= CD = 

8 IDR=G-4837-01 TYP=TUNNEL COU=pMUI 
PH = 7.60 9PC= WED= 20.00 
ALK= 98.09 D I S =  956.00 SUS= 
CA = 90.80 Sn = BA = 
ZN IIG = B = 0.90 
CL = 460.08 BR 4.08 I = 0.82 
w03= 5.90 PQ4= 0.10 S I O =  45.W 
SE = PRE= CD = 

9 IDR=6-4928-02 TYP=TUNNEL COU=MAUI 
PH = 7.88 SPG= WED= 53.00 
ALK= 3W.00 D I S =  1040.00 SUS= 
CA 30.00 SR = BA = 
ZN = IIG = B =  
CL = 390.00 BR = I =  
N03= 4.30 P04= O.@O S I O =  44.00 
SE = PBE= CD = 

10 IW=6-4937- 
PH = 7.18 
ALK= 116.00 
CA = 160.00 
ZN = 
CL = 1400.00 
N03= 6.40 
SE = 

*01 I"yp=TuNNFL cou=mu1 
SPG= WEED= 300.08 
DIS- 1900.00 SUS= 
m =  BA = 
NG = B =  1 .oo 
BR = 2.50 I = 0.03 
P04= 0.21 S I O =  52.00 
PHE= CD = 

WAD= 
L I  = 
m =  
AL = 
02 = 
S04= 
CR = 

WAD= 
L I  = 
M N =  
AL = 
02 = 
S04= 
CR = 

WAD= 
LI 
FIN 
AL = 
02 = 
SO4= 
c R =  

WAD = 
LI = 
M N =  
AL = 
02 
S04= 
m =  

WAD= 
LI = 
FIN = 
AL = 
m =  
SO4 = a =  

LOC=KIHEI SIFT15 LA'l',LOTT=, 2048453 1562549.00 
3.60 "EX= 23.00 FU)= m =  

NA = 275.08 K ' =  19.88 RR'= 
FE = Fm= F = 0.80 
PB = AS = SB 
c02 = R28= m4= 

53.80 C 0 3 =  IICO= 333.08 CAR= 
AG = r =  N = '  

LOC=- !I IAT,LOl\l= 204847. 1563558.00 
6.00 TEM= 33.00 FLO= F,R' = 

NA 1130.80, K = 15.00 RB = 
FE = FFT= p =  1.20 
PB AS = sn = 
CO2= HPS = M I 4  = 

50.00 C 0 3 =  HC0= 130.00 CAR= 
AG = P =  N =  

LOC = OLOWALU 'LhT,LOPT= 204859, 1563709.80 
2.80 TEM= 25.58 FLO= EH = 

NA = 150.08 K = 5.00 RB = 
lw = F m =  F = 0.20 
Pl3 = AS = SD = 
co2= n25= "43. 

78.00 ?03= HCO= 120.08 CAR= 
AG = P =  ri = 

DAT= 1972. 
SPC= 1630.00 
ric = 35.00 
c u =  
u =  
N02= 
"L* 197.00 
ELE= 325.00 

DAT= 1970. 
src= 
FlC = 29.00 
c u =  
u =  
NO2= 
"I= 330.00 
ELE= 79.00 

DAT= 1970. 
src= 
FrG = 67.00 
cu = 
u =  
NO2= 
BAR= 588.00 
ELE= 20.00 

LOC=PWNEmE AIRP LAT,LOl\l= 204909. 1562814.00 DAT=1973. 
4.38 TFN= FLO= m =  SPC= 1890.88 

NA = 277.00 K = 13.08 RR = MG = 45.00 
FE = Frn= F = 0.40 CU 
PD = AS = sn = w =  
co2 = R2S= "4= NO!?! = 

AG = P =  N = ,  EL.E= 50.00 
53.00 C 0 3 =  0.00 HCO= 334.00 CAR= im= 260.00 

LOC=OLOWALU S10 LAT,LON= 204931. 1563712.00 
3.58 TI?M= 25.08 FLO= l?H = 

NA = 370.80 K = 14.80 Rn = 
0.00 FE = 10.00 FlW= F = 8.10 

Pn = AS = sn = 
C 0 2 =  18.00 1I2S= NII4= 

110.00 C 0 3 =  HCO= 141.08 CAR= 
AG = P = 0.87 N = 1.98 

DAT= 1974. 
SPC= 4670.60 
FIG = 120.80 
cu = 
u =  
NO3 = 

]<LE= 165.00 
I im= n90.00 

7 
N 
N 



11 IW=6-5021-01 
PH f 7.40 S 
ALK= 69.00 DIS= 10 
CA = 84.00 SR = 
ZN = 
CL = 480.00 ER 
N03- 19.00 PO4 
SE = 

COU=MAUI 
WED= 1140.00 
SUS= 
BA = 
B =  
I =  
SIO= 43.00 
CD = 

12 ID*=6-5128-02 TYP=TUNNEL COU=MAUI 
PB = 7.40 SPG= WED= 129.00 
ALK= 296.00 DIS= 1030.00 SUS= 
C A  = 38.00 SR = BA = 

CL = 410.00 BR = 
N03= 16.00 PO+ 
SE = PHE= 

m =  HG = n = 0.1.0 

13 IDa=6-5130-02 
PH = 8.10 SP 
Am= 194.80 DIS= 288.00 
CA = 12.00 SR = 
ZN = HG = 
CL = 16.00 BR = 
N O 3  = P04= 1 .oo 
SI.: = PHE= 

' COU=MAUI 
WED= 1020.00 
sus= 
BA = 
I ) =  
I =  
SIO= 34.00 
CD = 

14 ID#=6-5224-01 TYP='(JELL COU=MAUI 
PH = 7.30 SPG= WED= 
ALK= DIS= SUS= 
CA = 22.00 = BA = 
ZN = HG = I3 = 0.10 
CL = 287.00 RR = 2.80 I = 0.03 
N03= 13.00 PO4= 0.36 SIO= 59.00 
SE = PHE= CD = 

15 ID.r=6-5224-02 TYP=TUNIW! COU=PlAUI 
PH = 7.70 SPG= I D =  202.00 
Am= 171.00 DIS= 848.00 SUS= 
CA = 17.00 8R = BA = 
ZN = IIG = B =  1.50 

N03= 16.00 PO43 0.15 SIO= 62.00 
SE = rim= CD = 

CL 390.00 RR = 11.00 I = 0.04 

WAD= 
LI = 
M N =  
AL = 
02 = 
SO4= 
c R =  

WAD= 
LI = 
P I N =  
AL = 
0 2 =  
S04= 
CR = 

WAD= 
LI = 
M N =  
AL = 
02 = 
S04= 
CR = 

WAD= 
LI = 
M N =  
AL = 
0 2 =  
so4 = 
CR = 

WAD= 
LI = 
MI? = 
AL = 
02 = 
SO4= 
CR = 

. .r * 

c 
LOC=PuKALAlvI IAT,LON= 205014. 1562127.00 DAT11972. 

8.00 TFN= 21.00 FLO= EE= 
NA = 116.00 K = 19.00 RR = 
FE = FEl-= F = 0.10 cu = 
PB = AS = SB = u =  
c02 = M2S= "4= NO2 = 

SPC= f850.00 
MG = 103.00 

HAR= 634.00 
ELE= 1006.00 

55.00 C03= 0.00 nCO= 79.00 CAR= 
, AG = P =  N =  

LOC-WA IKAPU LAT,LON= 205102. 1562825.00 
4.20 TEN= 24.00 FLO= En = 

NA = 300.00 K 15.00 RB = 
0.00 FE = 40.00 PET= F = 0.00 

PD = AS = SI) = 
C023 23.00 H2S= "4= 

53.00 co3= HCO= 361.08 CAR= 
AG f N = 0.05 

LOC=l?A I WU-2 LAT,LON= 205154. 1563038.00 
10.30 TFJI= 21.00 PLO= m =  

NA = 74.00 K = 3.60 Rn = 
10.00 FE = 10.88 PET= F = 0.50 

PR = AS = sn = 
co2= 3.00 n29= R14 = 

9.00 CO3= 0.88 BCO= 236.08 CAR= 
AG = r = 0.34 N = 2.80 

LOC=MAIKU DITCH LAT,LON= 205241. 1562429.00 mx= 23.00 FLO= m =  
FE = FET= y z =  1.60 
Pn = AS = SB = 

33.00 C03= nCQ= 150.06) CAR= 
AG = P =  N =  

NA = 170.08 K = 15.00 nR = 

co2= B28= ~ 1 4 =  

LOC =PUurnrn-9 UT, LON= 205243. 1562432.00 
4.30 TEM= 23.80 FLO= m =  

NA = 230.00 K = 17.00 nn = 

co2 = rrm= ~ r 1 4  = 

PE = PET= P = 0.50 
rn AS = SB = 

46.00 CQ3= BCO= 200.00 CAR= 
A e  = P =  w z  

DAT= 1974. 
SPC= 1Ot30.00 
MG = 42.00 
cu = 
u =  
N02= 
NAR= 270.00 
EL&= 126.00 

DAT= 1974. 
SPC= 461.00 
Frc = 9.50 
cu = u =  
rTo2 = 
MAR= 69.00 
ELE= 510.00 

DAT= 1970. 
SPC= 
FIG = 36.00 
cu 
T I  = 
NO2= 

ELE= 
mn= 202.00 

DAT= 1972. 
SPC= 1600.00 
MG = 31.00 
cw = 
11 = 
N02= 
H A W  170.08 N 
ELE= 287.00 LA 

? 



16 2 II)R=6-5226-01 TYP=TU"EL COU=MAUI 
PH = 7.30 SPG= WED= 48.00 
ALK= 320.00 DIS= 1210.00 SUS= 
CA = 58.60 SR = BA = 

CL = 477.00 BR = 4.60 I = 0.04 
N03= 14.00 P M =  0.62 SIO= 59.00 
SE = PBE= CD = 

ZN = HG = B 0.25 

17 IW-6-5226-02 TYP=TUNNEL COU=MAUI 
PH = 7.40 SPG= 
ALK= 148.08 DIS= R84.OO 
CA = 28.00 6R = 
ZN = IIG = 
CL = 376.00 ER = 4.60 
N03= 13.00 P04= 0.74 
SE = PHE= 

ia 1w=6-5228-06 TYP=W,LL 
PH = 7.40 WPG= 
A m =  178.00 DIS= 553.00 
CA.= 14.40 SR = 
ZN = 0.10 RG = 
CL = 113.00 BR = 
NO3= 7.30 I'M= 
SE = 8.02 PHE= 0.05 

19 I D-6-5229-0 1 TYP=lmLL 
PH = SPG= 
A M =  11a.@0 DIS= 648.00 
CA = 26.00 SR = 
ZN = RG = 
CL = 260.00 RR = 
NO3 = Po4= 1.00 
SE = PRE= 

WED= 176.00 
$US= 
BA = 
B . 0.10 
I = 0.04 
SIO= 56.00 
CD = 

COU=MAUI 
WED= 250.00 
sus= 
BA = 
n =  
I =  
S I O =  45.60 
CD = 

COU=MAUI 
W,D= 
SUS= 
RA = 
B =  
I =  
S I O =  61.0c) 
CD = 

20 ID#=G-524Q-01 TYP=TUNNEL COIJ=MAUI 
Pa 7.20 SPG= WED= 39.00 
A M =  159.00 DIS= 2040.80 SUS= 
CA = 130.00 SR = BA = 
ZN = BG = B = 0.50 
CL = 980.00 ER = 12.00 I = 0.30 
N03= 22.01) PO4- 0.20 SIO= 55.00 
SE = PliE= CD = 

C)  

WAD= 
LI = 
m =  
AL = 
0 2 =  
so4 = 
CR = 

WAD= 
LI = 
MY = 
AL = 
02 = 
604 = 
CR = 

WAD= 
LI = 
M N =  
AL = 
02 = 
sO4= 
m =  

WAD= 
LI = 
PIN 
AL = 
02 = 
SO4 = 
CR = 

WAD= 
LI = 
F l N  = 
AL = 
02 = 
SO4= 
CR = 

Loc -PWrnrn-5 LAT*LON= 205254. 1862658.00 
4.60 TEM= 26.00 FLO= m =  

NA = 275.80 K = 19.00 IW = 
FE = Fm= P = 3.70 
Pi3 = AS = sn = e ,  

c02= 112s= r r  "4 = 
44.00 C03= IICO= 390.00 CAR= 

AG = P =  ' N =  

Loc=  r m r n - 6  
4.40 TEM= 23.5 

DAT= 1970. 
BPC= 
PIG = 62.08 
cu = .u = 
NO2= 
HAR= 398.08 
ISLE= 40.00 

LAT,LON= 205201. 1562610.08 DAT=l970. 
FLO= EH = SPC= 

NA = 230.00 K = 14.08 nn = PIC = 34.08 
F = 2.20 cu = FE = F W =  

PB = AS = SB = u =  
co2= IES= "4 NO2 = 

AG = P =  N =  ELE= 182.00 
38.00 C03= nco= 1t30.08 CAR= rmn= 2e8.00 ' 

LOC=PASSION 
9.00 TEM= 

NA = 
0.05 FE = 

PI3 = 
C02= 

39.08 COO= 
AG 

A m ,  LAT,LON= 205283. 1562859.68 
FLO= m =  
K =  R D =  
FlT= F = 0.15 

0.81 AS = 8.81 SB = 
HZS= ' m4= 
BC0= 268.08 CAR= 
P =  N = 

LOC=WAIALE LAT,LON= 205257. 1562944.00 
TEN= 22.00 FLO= m =. 
NA = 148.08 K = 8.40 RD = 

20.08 FE = 18.00 lmT= I: = 0.50 

C03 = n2s= "4 = 

AG = P = 0.33 N = 2.38 

PB = AS = sn = 

40.08 C03= Irco= i4a.00 cm= 

LOC=HpILL PUMP-C LAT,L;ON= 205255. 1564044.80 
3.00 Tm= 24.58 FLO= m =  

NA = 430.00 R 25.00 Ill3 
FE = FFT= F = 0.30 
rn = AS = SB = 
c02 = n2s= "4 = 

190.08 C03= HCO= 194.88 CAR- 
AC = P =  N =  

DAT= 1962. 
El'C= 
PIG = 19.00 
cu = 0.18 
u =  
NO2= 0.86 

ELE= 143.00 
mn= 116.00 

DAT= I 97a. 
BPC= 1170.00 
FIG = 33.00 
cu = 
l J  

HAn= 208.08 
ISLE= 

r m =  

DATS 1970. 
SPC= 
MC = 111.00 
cu = 
u =  
NO2 = 
mn= t3~0.m 
E m =  34.00 

c 



c 

d 
21 IDn=6-5240-03 TYP=TtJ"EL COU=MAUI 
PH = 7.20 SPG= WED= 31.00 
ALK= 202.00 DIS= 1370. sus= 
CA = 140.00 SR = BA = 
ZN = HC = B =  
CL = 600.00 BR = I =  
N03= 15.00 P04= SIO= 60.00 
SE = PHE= CD f 

22 lD#=6-5321-01 TYP=TU"EL COU=MAUI 
PH 1 7.70 SPG= WED= 
ALK= 57.00 DIS= 279.00 GUS= 
CA = 9.00 SR = BA = 
ZN = IIG = n = 0.10 
CL 76.C)O BR = 0.72 I 0.05 

8.60 PO4= 1.42 SIO= 53.00 

23 lD*=6-5323-01 TYP=TOI\TEL COU=MAUI 
PI1 = 7.20 SFG= WED= 
A m =  115.00 DIS= 964.00 S U 9  
CA = 25.C)O SR = BA = 
ZN = Rc, = B =  
CL = 448.00 RR = , 3.30 I = 0.06 
NQ3= 14.60 P04= Sf0= 56.00 
SE = PRE= 

24 ID#=6-5328-01 TYP=WELL COU=lrIAUI 
PH = 7.20 SPG= m= 20.00 
ALK= 180.00 D I S =  532.80 SUS= 
CA = 16.00 SR = BA = 0.10 
ZN = 0.13 HG = B =  
CL = 159.00 BR = I =  
N03= 2.90 P04= SIO= 47.10 
SE = 0.00 PHE= 0.08 

25 fD#=G-5329-04 TYP=WELL 
PR = 6.99 SPC= 
ALK= 128.GQ DIS= 
CA = 26.00 SR = 
ZN = 0.91 IIG = 
CL = 300.00 OR 
NO3= 4.34 P M =  
SE = 0.01 Pm"= 0.00 

COU=MAUI 
WAD= 1 l@,00 
SUS= 
BA = 
B =  
I =  
S I O =  42.00 
CD = 

WAD= 
LI = 
PIN = 
AL = 
02 = 

cn = 

WAD= 
LI = m =  
AL = 
02 = 
so4= 
CR = 

WAD= 
LI = 
FIN = 
AL = 
02 = 
SO4= 
m =  

WAD= 
LI = 
F I N  = 
AL = 
02 = 
504= 
CR 

WAD= 
LI = 
M N =  
AL = 
02 = 
SO4 
CR = 

LOC=LAHA I NA-B LAT,LON= 205227. 1564017.00 
2.00 TEN= 28.00 FLO= E l i =  

NA = 170.06 K = 15.00 RB = 
F@ = F = 0.28 

c02= I12S= MI4 = 
120.00 C03= HCO= 246.08 CN1= 

AC = P =  N =  

PR = AB = sn = 

DAT= 1970. 
SPC= 
MG = 109.00 
cu = 
u =  
NO2 = 
HAR= R(J0.438 
ELE= 30.00 

Loc = mm- 1 8 LIST, LON= 
6.20 TEM= 21.00 PL0= 

NA = 60.00 K = 
FE = FET= 
PB = AS = 
co2 = H 2 8 =  

20.00 CO3= HCO= 
AC P =  

20G327, 1568132.80 DAT=l970. 
En = SPC = 

F =  1.80 cu = 
SB = u =  
MI4 = NO2 = 

N =  ELE= 552.00 

Prc = 11.00 4.30 Ill? = 

70.88 CAR= 3 r m =  66.00 

LOC=PAIA PUMP 2 LIST,LON= 205344. 1562346.00 
3.90 TFX= 22.00 FLO= EH = 

NA = 260.00 K = 14.08 Ill3 = 
FE = FET= F 2.78 
PI3 = AS = BB = 
co2 = ms= m4= 

36.00 C03= HCO= 140.60 CAR= 
AC = P =  N =  

LOCrCANNERY SHFT LAT,LON= 205320. 1562840.80 
3.00 TEN= 23.00 FLO= En = 

0.03 FE = 0.12 FEr= P = 0.25 
0.10 PB = 0.01 AS = 8.01 SB = 

cm = Has= "4= 
28.00 cos= I K O =  140.00 CAR= 0.00 
0.01 AC = 0.01 P = N =  

NA = 96.00 K = 10.00 nB = 

LOC=MTNORIAL GYM LIST, LOW= 205333. 1562933.00 
TEN= 22.80 FLO= E H =  
NA ix1.00 IC = 13.30 nn = 

0.05 FE = 0.63 FET= F = 8.86 
0.01 Pn = 0.01 AS = 0.00 sn = 

CO2 = Ins= NII4 = 

AG = P =  N =  
41.00 C03= IICO= 14o.m em= 0.00 

DAT= 1970. 
SPC- 
Pic = 46.90 
cu 
u =  
N03= 
IMn= 280.00 
ELE= 125.00 

DAT= 1975. 
SPC= 
PlG = 26.00 
cu = 0.02 
u =  
NW2= 8.81 
11A11= 182.00 
RLE= 20.00 

DAT= 1967. 
src= 
PIG = 37.80 
cu = 8.81 
IJ = 
R02= 0.14 1 

IIAR= 217.40 
ELK= f?O.O@ 



26 IW=6-5330-05 TYP=TuIpIQEL C O U = ~ U I  
PH = 7.60 SPG= 
ALK= 74.00 DIS= 209.00 
CA = 16.00 SR = zm = I N  = _. 

, CL = 51.00 BR = 
N03= 4.70 P04= 
SE = PRE= 

WED= 
SUS= 
BA = 
B =  
I =  
SIO= 53.00 
CD = 

27 ID#=6-5330-06 TYP=lmLL 
PH = 7.40 SPG= 
ALK= 83.00 DIB= 
CA = 15.6Q SH. = 
ZN = 0.01 IIG = 
CL = 42.00 BR = 
N03= 4.12 P04= 
BE = 0.01 PHE= 0.00 

28 IDSr=6-5330-09 TYP=WELL 
PH = 7.50 BPG= 
A M =  61.00 DIS= 198.00 
CA = 23.00 Sn = 
ZN = IrC = 
CL = 85.00 BR 
H03 = 4.60 P04= 
SE = PRE= 

29 IM=6-5330-10 TYP=W,LL 
PH = 7.60 SPC= 

CA = 20.83 SR = zrv = NG = 
CL = 78.00 BR = 
NO3 = P04= 0.25 
SE = PAE= 

ALK= 78.00 DIS= 242.00 

30 IW=6-5330- 
Pn = 7.60 
ALK= 81.00 
CA = 18.00 
ZN = 0.01 
CL = 43.80 
NO3t 4.43 
SE = 0.01 

11 TYP+WELL 
8PG= 
DIB= 255.00 
sn = 
HG = 
ER = 
P W =  
PJIE= 0.00 

COU=FlAUI 
WED= 431.00 
sus= 
DA = 
B =  
I =  
s10= 50.00 
CD = 

COU=M.AUI 
WED= (600.00 
sus= 
Bh = 
B .  
I =  
!3IO= 31.00 
CD 

cou=MAu I 
WAD= 6CW.00 
sus= 
RA 
B =  
I =  
SIO= 53.00 
CD = 

COU=MAUI 
WED = 
sus 
DA = 
D =  
I =  
SI02 76.00 
CD = 

WAD= 
LI = 
M N =  
AL = 
02 = 
SO4= 
c n =  

WAD= 
LI = 
PrN = 
AL = 
02 = 
S M =  
CR = 

%?AD = 
LI = 
BIN = 
AL = 
02 = 
SO4= 
CR = 

WAD= 
LI = 
M N =  
AL 
02 
SO4 = 
CR = 

WAD= 
LI = 
M N =  
AL 
02 = 
SO4= 
cn = 

LOC~WAILuKu~SH33 LAT,LON= 205305. 1569043.00 
26.00 TEM= 20.50 FLO= EH = 

NA = 26.00 K = 2.30 ItB = 
FE = pm= F = 0.20 

co2 = n2S= "4= 
12.00 C03= JICO= 90.00 CAR= 

AG = P =  N =  

PB = AS = sn  = 

LOC=MOKUHAU TR-1 LAT,LOlP= 
27.30 TEM= P M =  

NA = 28.00 K = 
0.05 FE = 0.02 FET= 
0.01 PB = 0.01 AS = 

c02 = H2S= 
16.@0 cos= n o =  

AG = P =  

LOC=MOTCUIIAU- 1 LAT LON= 
23.00 TFW= 23.00 FLO= 

NA = 24.00 K = 
PE = pm= 
Pn = AS = 
co3 = n29= 

21.00 cos= JIC0= 
AC = P =  

LOC=MOICUSWU-2 LAT LON= 
21.00 TEM= 22.00 FLO= 

NA = 31.00 IC = 
0.00 FE = 20.00 FET= 

PI3 = AS = 
CO2= 3.80 B2S= 

16.08 C03= RCO= 
AG = P =  

205336. 1563045.00 m =  
P = 0.10 

0.00 SB = 
"4 = 
CAR= 

2.70 nn 

rt = 

DAT= 1972 
BPC= 360.00 
MG = 11.00 
cu = 
U =  
NO2= 
nAn= 85.00 
ELE= 400.00 

DAT= 1968. 
8PC= 
FIG = 14.10 
cu = 0.01 u =  
NO2 = 0.00 
RAH= 97.00 
ELK= 310.00 

LOC=MOKUHAU-3 UT, LON= 
TEM= 22.00 FLO= 
NA = 30.00 K 

8.05 FE = 0.02 PET= 
0.01 PI? = 0.01 AB = 

CO2= 4.00 JWS= 
21.08 cos= IICO= 

AC P =  

205329. 1563055.08 DAT=1970. 
E n =  SPC= 470.08 

2.30 nn = PIC = 10.00 
P = 0.30 cu = 
SB = u =  
"4= NO2 = 

75.80 CAR= IIAR= 98.00 
N =  ELK= 31i3.00 

205329. 1563055.08 
EH = 

2.60 Rn = 
F = 0.18 
SB = 
"4 = 

95.00 CAR= 
0 .8D N = 1.10 

205330, 1563054.00 Ex= 
2.20 nII = 

F = 0.10 
0.08 sn = 

"4- 
99.00 CAR= 81 .00 

N = 2.60 

DAT=19'74. 1 

6PC= 400.00 
PIC, = 13.00 
cu 
N03= 

ELE= 353.00 

,u = 

mn= 1~0.08 

DAT= 1972. 
SPC= 350.00 
MC = 13.00 
cu = 0.01 
u =  
NO2= 0.02 
nm= 99.08 
ELK= 354.00 



" . I L 

= 119.00, 
CA = 26.80 
ZN = 8.18 
CL = 290.09 
N03= 10.60 PO4= 
SE = 0.03 PnE= 

COU=MAUI 
WED= 497.08 
sus  = 
B.1 = 
n =  
I =  
SJO= 57.00 
CD. = 

WAD= 
LI = 
PIP = 
AL = 
m =  
S04= 
m =  

32 ID#=6-5339-02 TYp="ELL COU=MnUI 
WB= 498.00 WAD= 

LI = 
PR = 7.6Q SPG= 

MTJ = 
ALK= 110.00 DIS=' 58 
CA = 30.00 SR = BA = 
ZN = @.,lo IIG AL = 
CL = 200.60 RR' 02 = 
N 0 3 =  6.20 P M =  57.00 S04= 
SP = 0.01 PEE= .08 CD = c R =  

33 IW=G-5339-0 =WELL COU=rnUI 
PH = 6.2@ ' WED= 642. WAD= 
MK= 49.80 DIS= 547:88 SUS= LI = 
tX = 26.00 SR = n A  = m =  
ZN = HG = B =  AL = 
CL = 260.80 RR = I =  02 = 
N 0 3 =  3.20 P M =  SIO= 42.630 SO4= 
SE = PKE= CD = m =  

34 ID#=6-533944 TYP=lIELL 
PH = 8.00 SPG= 
ALK:: 56.80 DIS= 123.00 
CA = 11.80 SR = 
m =  RG = 
CL = 11.00 nR = 
NO3 = PO4= 0.34 
SR = PEE= ' 

COU=rnUI " 

WED= 749.88 
sus= 
BA = 
D' = 
f =  
SIO= 44.00 
CD = 

WAD= 
LI = 
PIN = 
AL = 
a =  
S04= 
c n =  

35 ID#=G-5340-81 TYP=TUNIfEL COU=MAUI 
PH = 7.418 8PG- WAD= 27.08 WAD= 
ALK= 123.00 DTS= 900.00 SUS= LI = 
CA = 7a.08 SR = = M N =  
ZN = IIG = n = 0.10 AL = 
CL = 418.00 BR = 5.88 I = 0.02 02 = 
N 0 3 =  14.00 PO& 0.20 SIO= 45.08 S04= 
SE = PRE= CD = a =  

LOC=LARAIRA-l LAT,LOIP= 205328. 1563943.00 
2.60 TEM= 21.50 FLO= E A =  

NA = 128.00 K = 6.50 RB = 
0.05 FE = 0.30 FET= F = 0.20 
2.90 PI3 = 8.01 kt = 0.01 SI? = 

CO2= 5 . m  n2s= rm4= 
29.00 C 0 3 =  HC0= 145.88 CAR= 119.00 

AG = P =  N = 7.20 

LOC=LNIAIIPA-2 LAT,LON= 285321. 1563938.80 
1.80 TEN= 20.00 n o =  E H =  

NA = 120.00 K = 6.70 IUI = 
0.05 FE = 20.00 Frn= F = 0.20 
0.85 Pl3 = 0.01 AS = 0.01 Sl3 = 

co2= 5.48 n2s= m4= 
39.80 c03= NC0= 134.00 CAR= 

AG = P = 0.10 ri = 1.40 

LOC=KANAM- 1 LAT,LOIP= 205344. 1563930.00 
2.50 m= 28.00 FLO= n =  

10.00 FE = 20.00 PET= F = 0.10 
PI3 = AS SB = 
C02' 61.00 II2S= "4 = 

34.06 c03= nC@= 68.00 CAR= 
AC = P = 0.07 N = 0.01 

NA = 130.08 K = 6.30 nB = 

LOC=KANAIIA-2 LAT *LON= 
3.20 TEM= 28.50 FLO= 

NA = 11.00 K = 
PE = m.00 F m =  
PB = AS = 

3.70 C03= nco= 
AC = P =  

co2 = 1 .IO ms= 

205341. 1563933.00 
EH = 

1.50 RB = 
F = 8.10 
8D = 
"4= 

60.80 CAR= 
0.08 N = 0.33 

LOC=I'nHIKULI-l LAT,LON= 205324. 1564057.00 
1.56 TEM= 24.50 FLO= EH 

NA = im.oo K = 10.08 nn = 
PE = Frn= F 0.20 
PI3 = AS = sn = 
c02 = I125 = "4 = 

60.80 C03= HCO= 158.M CAR= 
AG = P =  N =  

DAT= 1972. 
8PC= 1280.08 
MG = 27.M 
cu = 8.10 u =  
N W =  6.00 
RAR= 176.08 
ELE= 44 1 .OO 

DAT= 1974. 
HPC= 960.00 
P E  = 30.80 
cu = 0.10 
u =  
NOZ= 0.01' 
HAR= 280.68 
ELE= 441.00 

DAT= 1977. 
SPC= 960.06 
PIG = 19.00 
cu = 
u =  
rim = 
HAIL= 140.00 
E m =  590.00 

DAT= 1973. 
SPC= 150.80 
PIG = 5.70 
cu = 
u =  
N W =  
IIATi= 51 .OO 
ELC= 654.00 

DAT= 1978. 
SPC= 
MC G 2 . 0 0  
cu = 
u =  
NO2 = 
NAR= 438.00 h, 

ELE= 26.00 u 
7 



PH = 7.40 SPG= 
ALK= 75.00 D I S =  630.08 
CA = 21.00 sn = 
ZN = HG = 
C L  = 1180.00 Bn = 2.88 
N 0 3 =  3.10 PO4= 8.30 
SI3 = PHE= 

37 ID#=6-5420-01  TYP=WELL 
PH = 6.90 SPG= 
ALK- 77.08 D I S =  323.00 
CA = 4.00 SR = 
ZN = 0.08 HC = 
C L  = 100.00 BR = 
N03= 3.50 P04= 
SE = 0.00 PHE= 0.00 

WED= 323.00 
SUS = 
BA = 
B = 5.40 
I = 0.03 
810. 61.00 
CD = 

COU=MAUI 
WED= 371.08 
sus = 
DA = 0.18 
D =  
I =  
S I O =  53.30 
CD = 0.00 

38 1~=6-5423-02 Typ=TuNrm C O U = ~ U I  
PH = 7.20 SPG= WED= 
ALK= 115.00 D I S =  780.00 SUS= 
CA = 27.00 SR = DA = m =  HG = R = 8.25 
CZ = 342.00 RR = 2.20 I = 0.02 
N03= 12.00 PO+ 0.46) 8 I O =  51.00 
SE = PHE= CD = 

39 IN=6-5424-01 TYP=TtJNNEL COU=MnUI 
PH = 7.60 SPC= WAD= 
A m =  146.00 D I S =  1180.00' SUS= 
CA = 21.00 SR RA = 
zN= NG = B = 0.30 
CL = 640.oa Rn = 1.50 I = 0.03 
N03= 17.C)Q P04= 8.440 S I O =  66.00 
SE = PBE= CD = 

40 ID*=6-5430-81 TYP=W,LL 
PR = SPG= 
ALK= 61.00 D I S =  272.00 
C d  = 18.00 6 R  = zrT = Iic = 
C L  = 53.00 BR = 
NO3 = P W =  0.40 
SE = PIIEp ' 

COU=MAUI 
WED= 675.00 
sUS= 
R1Z = 
B =  
I =  
S I O =  54.00 
CD = 

WAD= 
LI = 
M N =  
AL = 
02 = 
SO4= 
CR = 

WAD= 
LI = 
M N =  
AL = 
02 = 
SW= 
cn = 

WAD = 
LI = 
m =  
AL = 
02 = 
so4= 
CR 

WAD = 
LI = 
FIN = 
AL = m =  
SO4 = 
CR = 

WAD= 
LI = 
Frn = 
AL = 
02 = 
SO4 = 
CR 

LOC="IOMA 
2.20 TEM= 

NA = 
FE = 
PD = 
co2 = 

30.08 COO= 
AG = 

SH5 U T , L O H =  
25.00 FLO= 

160.00 K = 
Flm= 
AS ' = 
H 2 5 =  
IICO= 
P =  

LOC=MAUI HIGH U T ,  LON= 
4.80 TEPP 23.20 FLO= 

0.03 FE = 8.15 FET= 
0.10 PI3 = 0.01 AS = 

co2= Ii25= 
33.00 C 0 3 =  lICO= 
0.01 AC = 0.01 P = 

NA 82-00 K = 

~ 205343. 1564011.00 DAT=1972, 
EH.= SPC= 3778.00 

7.80 TCB = MG = 23.00 
F = 0.30 cu = 
88 = , u =  
"4 = NO2= 

91.00 CAR= HAR= 147.80 
N =  ELF,= 323.80 

205458. 1562054.88 
Ell = 

5.50 N) = 
P = 8.35 

0.01 SB = 
"4= 

79.00 c A n =  
N =  

LOC=LOW PAIA-16 LAT,LOIB= 285449. 1562318.88 
m= 25.00 PLO= Ell = 
NA = 180.80 K = 14.08 Rn = 
PE = Frn= P. = 1.38 
PB = AS = sn = 
co2 = H 3 8 =  "4= 

37.88 cos= nco= 148.00 CAR= 
AC = r =  N =  

Loc=srnEmEsvIL LAT,LOH= 205416. 1562443.88 
3.50 W.M= 23.80 FLO= m =  

rJ,\ = 3m.00 K = 19.00 RB = 
FE = 1?m= F = 0.50 
PI) = A 8  = SB = 
co2= H 3 8 =  "4 = 

72.00 C03= HCO= 170.00 CAR= 
AC = P =  N =  

LOC=WAIEIIU HTS-1 LAT,LON= 
18.80 TFH= FLO= 

NA = 42.08 K = 
FE 26.00 FET= 
PI3 = AS = 
c02 = H2S= 

27.00 C03= nco= 
AC, = P k  

285430. 1563@44.88 
rlI = 
F = 0.10 
sn = 
"4= 

99.08 CAR= 

3.18 N) 

8.13 N = 3.20 

DAT= 1975. 
S P C =  m = 4.70 
cu = O . 8 2  
u =  
NO2= 8.01 
IIAR= 32.00 
ELE= 349.80 

DAT= 1970. 
S P C =  
FlC = 40.00 
cu = 
u =  
NO2 = 

ELK= 25.00 
rim= 230.00 

DAT= 1972: ; 
S P C =  2270.88 
MG = 37.00 
CU = 
u =  
NO2 = 
HAR= 285.88 
ELE= 430.00 

DAT= 1975. 
SPC= 4 0 5 . O b  
FIG 11 .oo 
cu = 
u =  
NO2 = 

ELK= ' 337.88 
nm= 90.08 

? 
N 
or, 
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41 . ID+=6-5519-02 TYP=WLL COU=MAUI 
PH = S WED= 228.00 WAD= 
A X =  67.00 DIS= 140.00 SUS= LI = 
c A =  1.00 SR = BA = 0.10 MN = 
224 = 0.56 IIG = B =  AI, = 
CL = 21.00 nR = I =  02 = 
N03= 1.20 P04= 
SE =, 0.00 , PHG= 

42 ID#=6-3522-01 TW=l”JTEL COU=MAUI 
PH = 6.90 SPG= W.D= WAD= 
A M =  103.00 D f 8 =  710.00 mS= LI = 
CA = 14.0t) SR = BA rm = 
ZN = XG = n = 0.10 AL = 
CL = 300.00 IIR = 2.80 I 0.02 02 t 
N03= 15.00 PO& 0.34 S 52.00 ~ S M =  
SE = PRE= C c R =  

43 IDR’=6-5540-01 TYP=WELL COU=MAtJI 
PH = 7.78 SPG= 
ALK= 120.08 DTS= 833.00 
CA = 16.00 SR = BA = 
ZN = 0.lfl l1G = 
CL = 362.00 BR = 
N03= 11.00 PO4= 0.1 . 00 
SE = 8.01 rm= 0.0 

WAn= 
LI = 
FIN = 
AL = 
e =  
so4= 
CR = 

44 IW=6-854@-02 TYP=l?IcLL COU=MAUI 
PH = 6.40 S WED = WAD= 
A m =  87.86) DIS- 762.00 sUS= LI = 
CA = 22.00 SR = BA = m =  
ZN = HG = AL 
CL = 340.00 BR = a =  
N03= 6.40 PO4= ~ 54.00 SO4= 
8E = rnE= cn = 

45 ID#=6-8540-03 TYP=WELL COIJ=MAUI 
PH = 7.00 8 WED= 524.00 WAD= 
ALK= 136.00 DIS= 468.00 SUS= LI = 
CA = 9.70 !XI = nA = M N =  
ZN = HG = B =  AL = 
CL = 189.00 RR = I =  02 = 
N03 = 5.30 PO4= 0 .  BIO= 46.00 SM: 
SL PHE= CD = CR = 

LOC =HA I KU 
2tQ.00 TEM= 

NA = 
0.07 FE = 
0.07 PB = 

COS!= 
20.00 c03= 
0.00 ne = 

LATrMR= 205550. 1561958.00 DATS1974. 
. m =  SPC= 0.00 PLO= * 

1.58 FET= F = 0.80 CU 0.02 
0.01 AS = 0.01 SB = u =  

H2S= “4= N W =  0.01 
HCO= CAR= HhR= 40.08 

0.01 P = N =  ELE= 360.00 

96.00 K = 2.70 Rn = PIC = 1 .oo 

LOC=KUAU l”lP12 LhT,LOIP= 205511. 1562821.08 DAT=1974. 
SPC= 1260.00 

NA = 210.00 K = 11.00 RR = PIC = 17.00 
10.00 PE = 230.08 mT= F = 0.40 cu = 

Pn = AS = sn = U =  
co2= 25.0a n2s= mr4 = NO2= 

46.00 CO3= MCO= 125.08 CAR= 
AC, f P = 0.11 N = 3.90 ELE= 156.00 

4.00 TEN= 23.80 FLO= E H =  

mn= 1io.00 

Loc=ruuKm I LAT,LOlT= 205559. 1564030.80 
1.40 TFX= 23.30 PLO= Ex= 

NA = 225.80 K 2 14-00 ,RB = 
0.01 FE = 0.02 FET= F = 0.30 
0.03 PB = 0.81 AS = 0.88 SB = 

co2= H2S= m4= 
50.00 coo= HC0= 146.80 CAR= 

‘AG = P =  N =  

DAT=1971. 
SPC= 1490.00 
MG = 34.00 
cu 0.08 
u =  
NO2= 0.81 
FIAR= 180.08 
FLE= 444 . et3 

LOC=Hrn~-l IAT,LOE= 285514. 1564026.00 DAT=1971. 
TFn= FLO= r:n = src= 1300.00 
NA = 192.00 It = n.nO RR = FIG = 34.00 
FE = FET= F = 8.40 CU = 
PD = AS = sn = u =  
c02= H2S= m4= NO2 = 

58.00 CO3= HCO= 186.08 GAR= HATi= 195.80 
AC = P =  N =  ELE= 450.00 

LOC=HAHAKEA-2 LAT,LON= 205583. 15644918.00 DAT=1971. 
2.78 TEM= FLO= E n =  BPC= 796.00 

NA = 122.00 K = 8.00 RR = FIG = 20 .oo 
FIS = Frn= F = 0.38 CU = 
Pn = A s  = RR = I1 = 
co2= n29= r m =  NO2= 

26.00 co3= IIC0= 166.00 CAR= IMR= 107.00 
AG = 1’ = P I =  ELK= 504.0O 

?- 
N 
\D 



46 ID#=6-5640-01 TYP=TU"lEL COU=MAUI 
Pli = 7.90 SPG= WED= 
A M =  55-00 DIS= 475.08 SUS= 
CA = 12.00 SR = BA = 
ZN = RG = B =  1.50 
CL = 250.00 BR = 5.00 I = 0.03 
N03= 4.60 P04= 0.58 SIO= 45.00 
SE = PRE= CD = 

47 ID#=6-5641 
PH = 7.10 
Am= 141.00 
CA = 80.00 
ZN = 
CL = a50.00 
N03= 13.00 
SE = 

.-01 TYP=TUlWEL COU=MAUI 
6PC= WED= 2t3.00 
DIS= 1708.00 6uS= 
sn = BA = 
RG B = 0.40 
BR = 9.00 I = 0.04 
P04= 0.50 S I O =  50.00 
PBE= CD = 

48 1~=6-mxi-02 m=TuNrmL COU=MAIJI 
PH = 7.70 6PG= WED= 65.00 
ALK= 97.08 DIS= 1RBO.BB S I B =  
CA = 45.00 SR = BA = 
ZN = RG = B =  
CL 975.06) BR = 8.00 I = 0.04 
N03= 4.30 P04= 8.40 SIO= 50.00 
SEI = PHE= CD = 

49 I IW6-5838-0 1 TYP=WELL 
PH = 6.90 SPG= 
ALK= 41.00 DIS= 350.00 
CA = 10.00 = 
ZN = IIG = 
CL = 148.00 RR 
N03= 0.80 PO4= 
SE = PBE= 

COU=MAUI 
WED= 893.00 
sus= 
B h  = 
B =  
I =  
S i O =  51.00 
CD = 

50 IW=6-9840-01 TYP=IW,LL COU=MAUI 
PH = 7.24 SPG= WED= 274.00 
AWE= 72.00 DIB= 755.00 SUS= 
CA = 29.50 SR = BA = 
ZN = 0.10 IIG = B =  
CL = 552.00 BR = I =  
N03= 3.80 P04- SfO= 53.00 
SE = 0.01 PHE= 0.00 CD = 

WAD= 
LI = 
Frn = 
AL = 
02 = 
SO4= 
cn ,= 

WAD= 
LI = 
m =  
AL = 
02 = 
SO4 = 
CR = 

WAD= 
LJ = 
M N =  
AL = 
02 = 
SO4 = 
CR = 

WAD= 
LI = 
MN = 
AL = 
02 = 
SO4 = 
CR = 

WAD= 
LI = 
M N =  
AL = 
0 2 =  
so4= 
CR = 

LOC=HONOKOWAI LAT,LOlV= 205651; 1564010.00 
TEM= 20.50 FLO= E H =  
NA 2 150.60 K = 5.90 R.€j = 

sn = 
"4 = 

PB = AS = 
c02= 1.30 Has= 

26.08 C03= HCO= 67.00 CAR= 
AG = P = 0.19 N = 1 .00 

0.00 FE 10.00 PET= P = 0.20 

LOC=KMNAPALI-D LAT,LON= 205635. 1564131.00 
1.80 TFJI= 22.00 FLO= m =  

NA = 440.00 K = 20.00 Ill3 = 
FE = F m =  F = 0.40 
PB = A S . =  BB = 
c02 = H 2 S =  "4. 

100.08 C03= HCO= 172.00 OAR= 
AC = P =  N =  

LOC~BONOKOWAI-F IAT,LOn= 205657. 1564186.80 
2.00 TICPI= 23.80 FLO= RH = 

NA = 550.00 K = 20.00 R.€j 
FE = PET= r = 0.20 
PB = AS = SB = 
co2= B2S= * m4= 

ACI = P =  N e  
10O.im c03= mo= 118.00 CAR= 

LOC=RAP I LI - 1 UT, LON= 
4.70 TEM= 21.00 PLO= 

NA = W . 0 B  K = 
FE = pm= 
PB AS = 
co2 = II2S= 

22.00 c m =  HCQ= 
AG = P =  

208837. 1563846.00 
E H =  

5.30 RR = 
Y = 0.18 

Nn4 = 
50.80 CAR= 

N , =  

so = 

s OAT=l974. ' 

'SPC= 969.00 
MG = 14.00 o 
cu -= 
u =  
NO2 = 
IfAR= 88.00 
CLE= 300.00 

DAT= 1970. 
SPC= 
Me = 56.00 
cu = 
u =  
NO2 = 
"L= 430.00 
ELE= 27.00 

DAT= 1970. 
SPC= 
FIG = 70.00 
cu = u =  
NO2 = 
RAn= 48Q.QO 
ELK= 65.00 

DAT=1971. 
spc= 678.00 
MC, = 13.80 
CIJ = 
u =  
N E =  
RAR= 79.W 
ELE= 860.00 

LOC=AIAELOA LAT,LOlV= 205856. 1564001.00 DAT=196 
2.70 TFX= 21.10 FLO= F4N = src= 

NA = i8rj.00 K = 12.00 nn NG = 10.80 
0.08 FE = 6.02 Fm= F = 0.30 cu = 0.10 
0.08 PB = 0.01 AS = 0.01 sn = u =  

c02 = H2S= m4= N02= 6.88 
48.00 C03= I1CO= 08.00 CAR= HAR= 340.00, 

AC = P =  N =  ELE= 287.00 



c TABLE 3 Molokai 

1 fW=4-0449-01 l"=wEIl. 
PFI = 7.10 SPG= 
AIX= 57.08 D I S =  204.00 
CA = 9.20 SR = 
ZN = HG = 
CL = 65.08 BR = 
NQ3= 3.50 P04= 0.34 
SE = PHE= 

COU=MOLOKAf 
WED= 43.00 
SUS= 
BA = 
B =  
I =  
Sf0= 47.00 
CD = 

2 IW=4-0457-01 TYP=TUKNEL COU=MOLOKAI 
PH = 6.30 SPG= WED= 38.00 
ALK= 39.08 D I S =  223.00 SUS= 
CA = 13.00 SR = BA = 
ZN = HG = B =  
CL = 58.00 BR I =  
N03= 0.10 P04" 4.30 S I O =  32.00 
SE = PHE= CD = 

3 IW=14-0603-01 TYP=WELL COU=MOLOKAI 
PH = 7.70 SPG= WED= 17.00 
ALK= 176.00 D I S -  1320.00 SUS= 
CA = 57.08 SR = BA = 
ZN = RG = B =  
CL = 750.00 En = I =  
NQ3= 3.10 SIO= 53.00 
SE = PRE= CD = 

4 IIM=4-0?00-01 TYP=HELL 
PFI = 8.00 SPG= 
A%= 34.08 D I S -  883.08 
C h  = 22.08 SR = m =  1rc = 
CL = 440.00 BR 
N03= P04= 0.18 
SE = PBE= 

COU=MOLOKAI 
WED= 1080.00 
sus= 
IDA = 
B =  
I =  
SIO= 49.80 
CD = 

5 ID+=4-8301 
PH = 8.00 
ALK= 39.00 
CA = 8.80 
ZN = 
CL = 62.00 
NOS= 1.50 
SE = 

-0 1 TYP=WELL COU=MOLOKA I 
SPG= WED= 1095.00 
D I S =  192.00 SUS= 
SR = Bh = 
RC = B =  
BR = I =  
PO4= 0.25 SIO= 44.00 
PHE= CD = 

WAD= 
LI = 
m =  
AL = 
02 = 
S M =  
CR = 

WAD= 
LI = m =  
AL = 
0 2 =  
S04= 
CR = 

WAD= 
LI = 
M N =  
AL = 
02 = 
so4= 
CR = 

WAD= 
LI = 
m =  
A L =  
0 2 =  
So4= 
c R =  

WAD= 
LI = 

AL = 
02 = 
604. 
CR = 

rm = 

f 
I.. 

LoC=UALAPuE LAT * LOR= 
4.18 TEM= 20.00 FLO= 

NA = 39.00 K = 
FE = 18.00 PET= 
P B  = A 8  = 
c02= 0.90 Has= 

7.70 CO3= HCQ= 
AC = P =  

Loc=mmu 
1.90 TEFI= 

NA = 
FE = 
P B  = 
c02= 

12.00 C 0 3 =  
AG = 

U T  LON= 
22.50 FLO= 
38.00 K = 
20.00 Prn= 

AS = 
38.00 B2S= 

HCO= 
P =  

210402. 1564958.01 DAT=1974. 
E H =  SPC= 360.00 

3.70 RB = MG = 7.70 
F = 8.10 CU = 
S B  = u =  
"4= N02= 

70.00 CAR= HAR= 55.00 
0 . 1 1  N = 0.23 ELE= 40.88 

210419. 1565708.01 
EA = 

3.60 N1 = 
F =  
SB = 
m4= 

48.00 CAR= 
1.40 N = 0.28 

DAT= 1975. 
SPC= 2 0 . 0 0  
FIG = 11.00 
cu = u z  
NO2 = 
HAR= 78.80 
ELE= 36.OQ 

LOC=UMIPM 
1.10 TFH= 

Nh = 
110.00 PE = 

PB = 
CO2= 

63.00 COS= 
AG = 

DW14 LAT,LOI'i= 210638. 15'70326.01 DAT=l915. 
6PC= 285B.00 24.50 PLO= E H =  

320.08 K = 28.08 Wl = MG = 55.dO 
60.80 PET= F = 0.20 cu = 

AS = sn  = u z  
6.80 82S= "4= NO2= 

mo= 214.00 CAR= HMl= 970.08 
P =  1.00 = 0.75 ELE= 17.00 

Loc=KALUNCoI LAT * LON= 
8.00 TFX= 23.00 FLO= 

NA = 240.00 K = 
FE = 50.00 FGT= 
PB = AS = 
C 0 2 =  8.78 H2S= 

58.00 C 0 3 =  HCO= 
AG = P =  

LOC=MULWAI LAT , LON= 
10.70 TEFI= 21.00 FLO= 

NA = 30.04) K = 
10.00 FE = 130.88 FFT= 

PB = AS = 
c02= 0.80 R 2 S =  

13.00 C03= BCO= 
AG = P =  

218711. 15780495.00 m =  
15.08 RB = 

F = 0.10 
SB = 
m4= 

42.00 CAR= 
8.86 N = 0'38 

218856. 1570112.01 
EH = 

2.80 RII = 
F = 0.10 
S B  = 
"4 = 

48.80 CAR= 
0.08 N = 0.39 

DAT= 1974. 
SPC= 1700.06 
PIG = 36.00 
cu = 
u =  
NO2= 
HAR= 200.00 
ELF,= 982.88 

DAT= 1975. 
SPC= 310.00 
MG = 9.70 
cu = 
u =  
1fAR.a 62 4 00 
N o 2  = 

ELE= lQO5.00 



6 IDs=4-0901-01 TYP=WEU 
PH = 8.00 SPG= 
ALK= 37.00 DIS= 159.00 
CA = 7.80 SR 
ZIT = RG = 
CL = 56.00 BR = 
N03= P04= 0.25 
SE = PRE= 

7 IW=4-0902-01 TYPSWELL 
PH = 7.30 SPG= 
ALK= 32.0@ DIS= 685.00 
CA = 163.00 SR = 
ZN = 0.80 RG = 
CL = 340.00 BR = 
NOS= 0.80 P04= 
SE = 0.01 PHE= 0.01 

8 IW=4-1011 
PH = 
A m =  
CA = 393.00 zri = 
CL = 2890.00 
NO3= 
SE = 

-01 TW=wELL 
SPG= 
DI8= 4764.00 
SR = 
HG = 
BR = 
P W -  
PBE= 

COU=MOLOKAf 
WED= 1064.00 
SUS= 
BA = 
B =  
I =  
SIO= 47.00 
CD = 

COU=MOLOKAI 
WED= 963.00 
SUS= 
BA = 
B =  
I =  
SIO= 38.80 
CD = 

COU=MOLOKAI 
WED= 540.00 
SUS= 
BA = 
B =  
I =  
SIO= 
CD = 

WAD= 
LI = 
M N =  
AL = 
02 = 
SO4 = 
CR = 

WAD= 
LI = 
IfN = 
AL = 
02 = 
S04= 
CR = 

WAD= 
LI = 
M N =  
AL = 
02 = 
S W =  
CR = 

. . ~- . . ..-- 

LoC=KALUALOHE UT, LON= 
10.60 TEM= 19.50 FLO= 

NA = 21.00 K = 
FE = 60.08 BET= 
PB AS = 
C02= 0.70 H 2 S =  

7.10 COO= nco= 
AG = P =  

LoC=KUALAPUU LATI LON= 
10.50 TEM= FLO= 

NA = 66.08 K = 
FE = 0.80 PFX= 

1.60 PR = 8.01 A S  = 
CO2= H2S= 

29.80 C03= IICO= 
AG = P =  

210903. 1570130.00 
E H S  

2.88 RR = 
F =  0.10 
SB = 
"4 = 

45.00 CAR= 
0.0s N = 0.32 

210929. 1570218.00 
E A =  
RB = 
F = 0.18 

0.01 SB = 
"4= 

51.00 CAR= 
N =  

LOC=KAHALELAAI LAT,LON= 211020. 1571155.00 
5.60 "EM= 33.88 FLO= E H =  

NA = 820.08 K = RB = 
FE = FEX= F =  
PB = A8 = SB = 
CO2= H28- "43 

244.00 C03= HCOz 44.00 CAR= 
AG = P =  N =  

7 DAT= 1975. 
SPC= 298.08 G, 
MG .= 8.00 - 
cu = 
u =  
NO2= 
HAR= 52.08 
ELE= 981 .OO 

DAT= 1984. 
SPC = 

cu = 0.01 
u =  
IIAR= 679.40 
ELE= 809.00 

m = 64.80 

rio2= 

DAT= 1995. 
SPC= 
MG = 395.00 cu = u =  
N02= 
HAR= 
x i s =  803.00 



1 _._ . - 
8 

c 
TABLE 4 Oahu 

1 IW=3-1749-08 - lYP=HELc ' 
PH = 7.30 SPG= 
AJX= 49.00 DIS- 501.00 
CA = 3.60 SR = m =  HG = 
CL = 208.00 BR = 
No3= Po4= 
SE = PHE= 

COU=OAHU 
WED- 411.09 
WS= 
BA = 
B =  
I =  
S10= 55.00 
CD = 

2 IW=3-1849-10 TYP=WELL cou=oAw 
PH = 7.50 SPG= WED= 315.00 
ALK= 121.00 DIS= 220.00 SUS= 
CA = 6.60 SR = BA = 0.10 
ZN = 0.01 HG = B =  
CL = 18.00 BR = I =  
NO3= 0.99 P04= SIO= 29.70 
SE = 0.01 PEE= 0.00 CD = 8-88 

3 IW=3-1851- TYP=wEIAL cou=oAHu 
FH = 9.00 WED= 765 
ALK= ' DIS= 268.00 SUS= 
CA = 15.00 SR = 
m =  " HG = I 

CL = 80.00 BR = 
lvM= PO4= 0- .OQ 
SE = PHE= CD = 

- 
- - 

4 IW=3-1952-04* TYP=WELL 
PR = SPG= 
ALK= DIS= 
C A =  s R =  m =  BG = 
CL = 118.00 BR = 
NO3 = P M =  
S E  = PHE= 

cou=oAw 
WED= 150;00 
SUS= 
BA = 
B =  
I =  
SIO= 
CD = 

5 1W-5-2042-13 TYP=HEu COU=OAHtT 
PH = 7.40 SPG= WED= 160.00 
AL?3 184.00 DIS= 3308.00 SUS= 
CA = 150.00 SR = BA = 
m =  HG = B =  
CL = 1500.00 BR = I =  

WAD* 
LI = 
m =  
AL= 
0 2 =  
S W =  
C R =  

W A D =  
LI = m =  
AL = 
02 = 
804= 
C R =  

#AD= 
LI 0 

m =  
A L =  
0 2 =  
S M =  
C R =  

WAD= 
CI = m e =  
AL = 
0 2 =  
804. 
C R =  

. 

W A D =  
LI = 
m =  
AL = 
0 2 =  

C 
L m = K A P m L U  LAT,LON= 211712. 1574912.00 

26.50 TEM= 22.00 FLO= EE= 
NA = 160.00 K = 3.70 RB = 
F E  = FEZ= F = 0.10 
PB = AS = SB = 
CO2= €US= m4= 

36.00 CO3= HCO= 60.00 CAR= 
AG = P =  l v =  

L O C = M O A  VALLEY UT,U)IP= 2118 
25.00 TEM= 25.00 F M =  

NA = 50.00 K = 6.20 
0.03 FE = 0.02 FET= 
0.15 PB = 0.01 AS = 0.00 

C02= H2S= 
8.00 CO3= HCO- 148.00 
0.05 AG = 0.03 P = 

DAT= 1 972. 
SPC= 834.00 
HG 4.40 c u =  
u =  
no2= 
HAR= 27.00 
ELE= 11.00 

9. 1574952.00 DAT-1971. 
EE= SPC= 
R B =  MG = 6.50 
F = 0.05 CU = 0.02 
S B  = U =  
"4. N02= 0.01 
CAR= BAR= 40.00 
n =  ELE= 36.00 

LOC=KAWAIFfAO CR LAT,LOIV= 211829. 1575139.00 DAT=1972. 
24.70 TEM= 21.00 FLO= E A =  SPC= 362.00 

IPA = 42.00 E: = 4.00 RB = MG = 8.00 
FE = FFT= . F = 0.10 ClJ = 
PB = AS = SB = u =  
C02= H2S= "4- N02= 

12.00 C03= HCO= 35.80 CAR= HAR= 71.00 
AG = P =  N =  ELE= 14.80 

LOC=KAPALAMA~ U T  9 LOIT= 
20.88 TEM= 26.00 FLO= 

lvA = K =  
FE = FEZ= 
PB = AS = 
C02= H28= 
CO3= HCO= 
AG = P =  

211950. 1575202.00 m =  
R B =  
F =  
S B  = 
m4= 
CAR= n =  

DAT-1996. ' 
SPC= 
MG = 
c u =  
u =  
Ipm= 
HAR= 
ELE= 16.00 

LOC=WAIMAHALO LAT,LON= 212002. 1574207.00 DAT.1976. 
TEM= 25.00 FLO= m =  SPC= 4906).00 
HA = 920.00 K = 36.00 RB = MG = 110.80 

10.00 F E  = FET= F = 0.28 CU = 
PB = AS = SB = u =  
C02= 14.00 H28= "4. 1902- tb 

N03= 26.80 PO4= 0.34 SIO= 26.08) 5304.: 220.08 CO3= HCO- 224.00 CAR= BAR= 830.00 I 
S E  = PHE= CD = c R =  AG = P = 0.11 H 5.70 ELE= 50.00 w 



6 ID#=3-2043-01 m = a  
pH = 7.30 SPG= 
ALK= 69.00 DIS= 138.00 
CA = 14.08 SR = 
Z N =  HG = 
CL = 24.00 BR = 
H03= 0.10 P04= 
SE = PHE= 

7 IW=3-2043-02 Tw=WELL 
PH = 6.90 SPG= 
A M =  121.00 DIS= 
CA = 12.00 SR = 
ZN = 0.01 HG 
CL = 27.00 BR = 
N03= 1.90 PO4= 
SE = 0.01 PHE= 0.00 

8 ID#=3-2052-07 TYP-WELL 
PFI = 6.90 SPG= 
ALK= 157.00 DIS= 512.00 
CA = 28.80 SR = 
ZN = 0.01 HG = 
CL = 130.00 BR = 
N03= 1.20 PO4= 
SE = 0.01 PHE= 0.00 

9 IWt3-2053-03 TYP=WELL 
PH = 6.60 SPG- 
ALK= 66.00 DIS- 660.00 
CA = 14.40 SR = 
ZN = 0.13 HG = 
CL = 60.00 BR = 
N 0 3 =  0.35 P04= 
SE = 0.01 PFIE- 0.00 

cou=om 
WED= 730.00 
SUS= 
BA = 
B =  
I =  
sxo= 22.00 
CD = 

cou=oAHu 
WED= 280.00 
sus= 
BA = 0.10 
B =  
I =  
SIO= 35.60 
CD = 0.00 

COU-OAHu 
WED= 321.00 
sus= 
RA = 0.10 
B =  
I =  
610- 20.20 
CD = 0.00 

10 ID#=3-2054-03 TYP=WELL 
PH = 7.70 SPG- 
ALK= 32.00 DIS= 
CA = 3.44 6R = 
ZN = 0.10 HG = 
CL = 620.00 BR = 
NO3 = 1.86 PO4= 
SE = 0.01 PHE= 0.00 

cou=oAHu 
WED:: 471.00 
sus= 
B A =  
B =  
I =  
SIO= 41.60 
CD = 

cou=om 
WED= 668.00 
SUS= 
BA = 
B =  
I =  
SIO= 28.40 
CD = 

WAD= 
LI = 
m =  
AL = 
02 = 
so4 = 
CR = 

WAD= 
LI = 
M N =  
AL = 
02 = 
SO4= 
CR = 

WAD= 
LI = 
MI?= 
AL = 
02 = 
SO4= 
CR = 

LOC =WA I PIANAL0 IAT,LOIV= 212859. 1574333.00 
31.50 TEM= 30.00 FLO= E€I= 

NA = 28.00 K = 1.10 RB = 
FE = Fer= F = 0.18 
PB = AS = SB = 
c02 = H2S= "4- 

5.40 C03= HCO= 84.00 CAR= 
AG = P =  n =  

LOC = WA I MAHALO LAT,LON= 212012. 1574322.00 
29.00 TEM= 25.00 FLO= E H =  

NA = 36.00 K = 1.00 RB = 
0.03 FE = 0.30 F m =  F = 0.05 
0.19 PB = 0.02 AS = 0.00 SB = 

c02= H28= "4- 
10.00 C 0 3 =  HCO= 148.00 CAR= 
0.05 AG = 0.01 P = N =  

u)c=KAPALAMA AVE LAT,LOlV= 212016. 1575212.00 
25.70 TEM= 26.00 FLO= m =  

NA = 70.00 K = 5.00 RB = 
0.03 FE = 0.02 FET= F = 0.05 
0.17 PB = 0.03 AS = 0.00 SB = 

c02 = H2S= "4 = 
37.00 C03= HCO= 191.00 CAR= 
0.05 AG = 0.01 P = H =  

LOC=KALIHI 
WAD= 23.80 TEH= 
LI = NA = 
MN = 0.05 FE = 
AL = 0.02 PB = 
0 2 =  C02= 
SO4 = 9.00 C03= 
c R =  AG = 

LAT , LON= 
30.00 PLO= 

6.00 K = 
0.02 FET= 
0.01 AS = 

H2S= 
HCO= 
P =  

LOC=PUULOA RD U T ,  LOB= 
WAD= 21.00 TEM= 32.00 FL0= 
LI = HA = 58.00 K 0 

MN = 0.05 FE = 0.20 FET= 
A L =  9.05 PB 0.01 AS 2 

02 = c02 = H2S= 
S04= 25.50 C03= HCO= 
c R =  AG = P =  

DAT= 1970. 
SPC= 218.00 
MG = 2.80 
cu = 
u =  
NO2 = 
HAR= 47.00 
ELE= 26.00 

DAT=19?1. 
SPC= 
MG = 6.8@ 
cu = 0.02 
u =  
H02= 0.01 
HAR= 60.00 
ELE= 142.00 

DAT=1911. 
SPC= 
MG = 36.00 
CU = 0.07 
U =  
No2= 0.01 
HAR= 198.00 
ELE= 80.00 

212022. 1575317.00 DATr1970. 
E€?= SPC= 

3.40 RB = MG = 11.00 
F = 0.15 CU = 0.11 

0.00 SB = u =  
m4= N02= 0.01 

114.00 CAR= HAR= 82.00 
N =  ELE= 26.00 

212013. 1575413.00 
E H =  

16.00 RB = 
F = 0.10 

0.01 SB = 
m4= 
CAR= 
N =  

DAT= 1965. 
SPC= 1900.00 
MG = 1.50 cu = 0.10 
u =  
N02= 0.80 
"L= 14.80 
ELE= 6.00 

7 
w * 



11 , IWs3-2103-02 TW=WELL 
PH = 7.40 SPG= 
ALK= DIS= 
c A =  S R =  is= HG = 
CL = 251.00 BR = 
Ro3= PM= 
SE = PHE= 

1 2  II)+=3-214243 TYP=WEtt 
PE = SPG= 
A m =  D I S =  
CA = s R =  m =  HG = 
CL = 238.00 BR = 
NOS= PO4= 
SE = PHE= 

13 II)+=3-2153-02 T Y P = W  
PH = SPG- 
AlX= 69.00 D1S= 258.00 
CA = 17.00 SR = m =  HG = 
CL = 74.00 BR = 
N03= 0.40 P M =  
SE = PEE= 

cou=om 
W 137.60 
SUSS 
BA = 
B =  
I =  
SIO= 
CD = 

COV=?AEU 
WED= 41.88 
SUS= 
BA = 
B =  
I =  
SIO= 
CD = 

cou=oABu 
WED= 289.08 
SUS= 
BA = 
B =  
I =  
SIOS 63.08 
c D =  " 

14 ID+=3-2M3-07 TYP=wELc cou=.oAHu 
PH = 7.60 S WED= 302.00 
ALK= 81.00 DLS= 200.00 SUS= 

. C A  = 13.00 SR = BA = 
ZH = 0.03 HG = B =  
CL = 76.00 BR = I =  
Ro3= 2.20 PO43 0.07 810- 414.00 
SE = PHE= CD = 

18 II)+=3-2153-89 'TYP=WELL COU=OAHU 
PA = 6.50 SPG= WED= 115.00 
ALR= 226.00 D I S =  2100.00 SUS= 
$A = 122.00 SR = BA = 

=' HG = B =  
CL = 1050.00 BR = I =  
NO91 P M =  810. 
SE = PHE= CD = 

WAD= 
LI = 
m i =  
A L =  
0 2 =  
S M =  
c R =  

WAD= 
LI = m =  
A L =  
0 2 3  
S M =  
c R =  

WAD= 
LI = 
M A =  
AL = 
0 2 -  
SM= 
c R =  

WAD= 

m =  
A L =  
0 2 =  
504- 
C R =  

Lr = 

WAD= 
LI = m =  
AL = 
0 2 3  
8043 
c R =  

... . . .. .... . ... ,~ . .. . I . . . 
i- -... - ' 

.. * 

LOC=PW MAKAKIM LAT,LOR= 212139. 1680347.00 
15.20 TEM= 25.50 FLO= m =  

RA = K =  R B =  
FE = FET. F =  
PB = As= S B  = 
c02= H2S= m4= 
COS= ACO= 144.00 CAR= 
AG = P =  R =  

LOWBELLOWS AFB LAT,MlV 212103. 1874238.00 
7.90 "EM= 26.10 FLO= E H =  -_ 

M =  K =  R B =  
FE = FET= F =  
P B  = AS = s B =  
C 0 2 =  H28= ma= 
COS= HCO* CAR= 
AG = P =  R =  

LOC=MOARALVA LAT,LON= 212106. 1875337.00 
19.10 TEM= 21.60 F M =  E H =  

IOA = 38.00 K = 3.10 RB = 
FE = FEZ-= F =  

AS = SB = 
H2S= m4= 

P B  = 
c02= 

18.08 CO3= HCO= 84.00 CAR= 
AG = P =  H =  

LOC~MOAHALUA LAT,LON= 212117. 1575346.00 
20.00 TIM= 25.60 FM'- EH= 

RA = 38.00 K = 2.00 RB = 
0.02 FE = 0.16 FEI" F = 0.10 
0.10 P B  = A s =  S B  = 

co2= 2.50 H2s= m4= 
12.00 cO3= HCO= 62.00 CAR= 

AG = P = 0.00 R = 0.39 

LOC=MOANALUA LAT,LOIT= 212127. 15'75320.00 
23.80 "EM= 25.00 FLO= m =  

RA = K =  R B =  
FE = FET= F =  
P B  = As= SB = 
e02 = H28= . m4= 
C03 = HCO- 275.00 CAR= , 
AG = P =  n =  

B 

DAT= 1975. 
SPC= 
MG = 
cu 3 u =  
No2= 
HAR= 
ELE= t40.00 

DAT= 1962. 
SPC= 
MG = 
c u =  u =  
802. 
m= 
ELE= . 20.00 

DAT= 1928. 
SPC- 400.00 
MG = 12.00 c u =  u =  
N02= 
HAR= 92.00 
ELE= 20.00 

DAT= 1972. 
SPC= 3ai.00 
MG = 12.08 
C U =  
u =  
Ao2= 
HAR= 82.00 
ELE= 28.00 

DAT= 1968. 
SPC= 3770.00 
MG = 203.00 
C U =  u =  
Am= 
HAR' 1140.00 
ELES 58.00 



ia 1~#=3-n02-03 m=m 
PH 7.01 SPG= 
ALK= 87.00 DIS= 496.00 
CA = 19.10 SR = 
ZN = 0.10 HG = 
CL = 145.00 BR = 
NO33 5.13 PM= 
SE = 0.01 PRE= 0.00 

C O U = O r n  
WED= 304.00 
sus= 
BA = 
B =  
I =  
SIO= 63.00 
CD = 

17 ID*=8-2202-09 TYP=WELL 
PH = 7.08 SPG= 
A X =  87.00 DIS= 
CA = 19.10 SR = 
ZN = 0.10 HG = 
CL = 145.00 BR = 
NO33 5.13 P04= 
SE = 0.01 PBE= 0.00 

18 IWZ3-2202- 
PH = 6.50 
A X =  10.00 
CA = 108.00 
zri = 0.10 
CL = 840.00 
NO3= 4.61 
SE = 0.01 

,15 m = w E L L  
SPG= 
DIS= 1530.00 
SR = 
HG = 
BR = 
PO4= 
PHE= 0.00 

19 ID#=3-2255-07 TYP=WELL 
PH = 7.20 SPG= 
ALK= 82.00 DIS= 358.00 
CA 12.80 SR = 
ZN = 0.10 HG = 
CL = 96.00 BR = 
SE = PHE: 

. N 0 3 =  5.10 PO4= 0.30 

20 ID+=3-2256-12 TYP=WELL 
PII = SPG= 
ALK= DIS= 
CA = SR = 
zN= HG = 
CL = 160.80 BR = 
NO3 = PO4= 
SE = PHE= 

COU=OAHD 
WED= 312.00 
SUS= 
BA = 
B =  
I =  
SIO= 83.00 
CD = 

cou=oAHu 
WED= 468.00 
sus = 
BA = 
B =  
I =  
SIO= 82.00 
CD = 

cuu=om 
WED= 391.00 
SUS= 
B A =  
B =  
I =  
S10= 64.00 
CD = 

COU=OAHU 
WED= 182.00 
SUS = 
B A =  
B =  
I =  
SIO= 
CD = 

WAD= 
LI = m =  
A L =  
02 = 
504- 
c R =  

WAD= 
LI = 
m =  
AL = 
0 2 =  
S04= 
C R =  

WAD= 
LI = 
m =  
AL = 
02 = 
SO4 = 
c R =  

LOC=HONOULIULI LAT,LOlp= 212220. 1588218.430 
19.00 TEM' 22.20 FLO= E H =  

NA = 100.00 K = 5.00 RB = 
0.05 FE = 0.04 FET= F = 0.10 
0.05 PB = 0.01 AS = 0.01 SB = 

c02 = H2S= m4= 
42.00 C 0 3 =  HCO= 73.00 CAR= 

AG = P =  N =  

LOC=HONOULIULI LAT,LOn= 
11.70 TEM= FLO- 

lrlA = 100.00 K = 
0.05 FE = 0.04 F E P  
0.05 PB = 0.01 AS = 

c02 = H2S= 
42.00 C03= HCO= 

AG = P =  

212220. 1580218.00 Ex= 
5.00 RB = 

F = 0.10 
0.01 SB = 

m4= 
CAR= 
N =  

LOCZMILL PuMp-7A LAT,LOX?= 212204. 1580212.00 
12.00 TEN= 25.50 FLO= E H =  

NA = 130.00 K = 4.00 RB = 
0.05 FE = 0.04 FET= F = 0.10 
0.05 PB = 0.01 AS = 0.01 SB = 

c02 = H2S= "4- 
52.00 C03= HCO= 12.00 CAR= 502.00 

AG = P =  N =  

LOC=HALAWA 
WAD= 22.60 TEM= 
LI = NA = 
MN 0.05 FE = 
AL = PB = 
02 = 7.30 C02= 
SO4= 18.00 C03= 
CR = 0.05 AG = 

LOC=AIEA 
WAD= 23.00 TEM= 
LL = IBA = 
M N =  FE = 
AL = PB = 
02 c02= 
S04= C03 = 
CR = AG = 

LAT,LON= 
21.70 FLO= 
50.00 K = 
0.01 FEZ= 
0.01 AS = 

18.00 H2S= 
HCO= 
P =  

212221. 1575544.08 
E H =  

2.80 RB = 
F = 0.16 

0.05 SB = 
"4= 

63.00 CAR= 
N =  

LAT,LON= 212238. 1575611.00 
27.00 FLO= E H =  

K =  R B =  
FET. F =  
AS 3 SB = 
H2S= m4= 
HCO= CAR= 
P =  I f =  

DAT= 1964. 
SPC= 
MG = 27.40 
cu 0.10 
u =  
NO2= 0.00 
EAR= 132.00 
ELE= 50.00 

DAT= 1964. 
SPC= 
MG = 27.40 
CU = 0.10 
u =  
N02= 
HAR= 132.00 
ELE= 50.00 

DAT= 1968. 
SPC= 2730.00 
HG = 59.00 
cu = 0.10 
u =  
N02= 0.00 
HAR= 619.00 
ELE= 46.00 

DAT= 1967. 
SPC= 0.00 
MG = 14.00 
CU = 0.83 
u =  
NO2 = 
HAR= 112.08 
ELF.= 21.00 

DAT= 1976. 
SPC= 580.00 
MG = 
cu 
u =  
no2 = 
HAR= 
ELE= 11.80 
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21 ID#=3-2300-02 
PH = 8.10 S 
Awe= DiS= 
CA = 19.00 SR = 
ZFJ = HG = 
CL = 135.00 BR = 
N03= 5.10 PO4= 
SE = PHE= 

22 113+=3-2300-07 
PH = 7.00 S 
ALK= 70.00 DIS= 504.00 
CA = 44.00 SR = 
Zl i  = 0.08 HG = 
CL = 89.30 BR = 
NOS= 0.15 PO4= 
SE = 0.01 PHE= 

cou=om 
WED= 214.00 
SUS= 
BA = 
B =  
I =  
SIO= 66.00 
CD = 

WAD= 
LI = m =  
AL = 
02 = 
SO4= 
CR = 

cou=om 
WED= WAD= 
SUS= LI = 
BA = m =  

AL = 
02 = 

.50 SO4= 
CD = c R =  

23 ID*=3-2300-11 TYPzWELL 
PHs- 6.80 SPG= 
ALK= 73.00 DIS= 444.00 
CA = 22.00 SR = m =  HG = 
CL = 180.00 BR = 
N03= P#= .55 
?SE = PHE= 

cou= o m  
WED= 202.00 
SUS= 
B A =  
E t =  
I =  
S10= 60.00 
CD =I- 

24 ID#=3-2300-18 TYP=WELL 
PH = 6.80 SPG= 
ALK= 44.00 DIS= 318.0 
CA = 16.00 SR = 
ZN = 0.04 HG = 
CL = 96.00 BR = 
NOS= 8.86 P#= 
SE = 0.01 PHE= 0.08 

25 IM=3-2301-01 TYP=WELL 
PH = 8.20 SPG= 
ALK= 46.00 DIG= 
CA = 32.60 SR = 
ZR = 0.60 HG = 
CL = 51.00 BR = 

SE = 0.01 PHE= 0.81 
N03= 1.20 P M =  

WAD= 
Lf = 
m =  
AL = 
02 = 
804.: 
c R =  

COU=OAHU 
WED= 205.00 WAD= 
SUS= LI = 
BA = m =  
B =  A L =  
I =  0 2 -  
SIO= 60.00 Sorb= 
CD = C R =  

cou=oAHu 
WED= 425.00 WAD= 
sus = LI = 
BA = m =  
B =  AL = 
I =  02 = 
SIO= 67.20 SO4= 
CD = C R =  

LOC=WAIPAHU LAT *LOR= 
TEM= 23.00 FLO= 
NA = 80.00 K = 
FE = FET= 
PB = AS = 
c02 = H2S= 
C03 = HCO= 
AG = P =  

212327. 1680002.00 DATz1969. 
E E =  SPC= 666.00 

3.60 RB = MG = 20.00 
F = 0.10 CU = 
SB = u =  
m4= No2= 

88.00 CAR= HARZ 130.00 
N =  ELE= 10.00 

LOC=WAIPAHU P6A LAT,LOR= 212322. 1680038.00 
TEM= 30.08 FLO= m =  
NA = 145.08 K = 0.20 RB = 

0.01 FE = 0.06 FET= F = 0.06 
0.02 PB = 0.05 AS = 0.00 SB = 

c02 = H2S= m4= 
5.60 CO3= HCO= 51.00 CAR= 

AG = P =  N =  

LOC=WAIPAHU LAT,LOFJ= 212342. 1580012.00 
21.50 TEN= 22.50 FLO= Ex= 

NA = 96.00 K = 3.60 RB = 
FE = 10.00 FJW= F =  
PB = A s =  SB = 
C02= 23.00 H2S= m4= 

31.00 C03= HCO- 89.00 CAR= 
AG = P = 0.18 N = 1.90 

LOC= WA I PARU UT, LON= 
24.20 TEM= 22.00 FLO= 

RA = 65.00 K = 
0.05 FE = 0.02 FE"= 
0.01 PB = 0.01 AS = 

c02 = H2S= 
20.00 C03= HCO= 

AG = P =  

LOC=WAIKELE P8IA LAT,LON= 
19.80 TEM= 22.00 FLO= 

NA = K =  
0.00 FE = 0.10 FET- 
2.70 PB = 0.01 AS = 

. c02 H2S= 
31.20 C03= HCO= 

AG = P =  

DAT= 1969. 
SPC= 
MG = 6.40 
CU 0.05 
u =  
N02= 

ELE= 60.00 
116.00 

DAT= 1975. 
SPC= 700.00 
MG = 19.00 
C U =  
u =  
N02= 
HAR= 130.00 
ELE= 18.00 

212340. 1580019.00 DAT=1968. 
SPC= 453.00 m =  
MG = 13.00 10.90 RB = 

F = 0.32 CU = 0.01 
0.00 SB u =  

m4= N02= 
54.00 CAR= EAR= 94.00 

ELE= 26.00 N =  

212358. 1580189.00 m =  
R B =  
F = 0.10 

0.01 SB = 
m4= 
CAR= 
l v =  

DAT= 1954. 
SPC- 
MG = 10.70 
CU = 0.01 u =  
NO2 = 
HAR- 129.50 
ELE= 21.00 

? w 



26 IDx.3-2301-34 TYP-wELI. 
PH 7.05 SPGO 
ALK- 72.00 DIS= 449.00 
CA = 14.40 SR = zN= HG = 
CL = 120.00 BR = 
HO3= 9.20 P04= 0.75 
SE = 0.01 PHE= 

27 ID#=3-2302-01 TYP=HELL 
PA = 7.10 SPG= 
ALK= 88.00 DIS= 443.00 
CA = 14.00 SR = 
Za = 0.20 HG = 
CL = 103.00 BR = 
NO3= 8.40 P04= 0.95 
SE = 0.01 PHE= 0.01 

28 ID#=3-2302-02 TYP=WELL 
PH = 7.70 SPG= 
A M =  89.00 DIS= 443.00 
CA = 16.00 9R = m =  HG = 
CL = 135.00 BR = 
NO3= 8.00 PO4= 
SE = PHE= 

29 IW=3-2359-04 TYP=HELL 
PH = 8.00 SPG= 
ALK= DIS= 
CA = 66.00 SR = m =  HG = 
CL = 395.00 BR 
H o 3 =  P04= 
SE = PHE= 

90 ID+=3-2359-05 TyP-WELL 
PH = 6.70 SPG= 
ALK= 53.00 DIS= 978.00 
CA = 79.00 SR = m =  HG = 
CL = 340.00 BR = 
NOS= 7.20 POg= 8.40 
SE = PHE= 

C '  

COU=OABU 
WED= 194.00 
SUS= 
EA = 
B =  
I =  
SI00 71.00 
CD = 

cou=oAHU 
WED= 350.00 
SUS = 
BA = 
B =  
I =  
SIO= 73.00 
CD = 

cou=oAHu 
WED= 338.00 
SUS = 
B A =  
B =  
I =  
SIO= 75.00 
CD = 

cou=oAHu 
WED= 105.00 
SUS 
BA = 
B =  
I =  
SIO= 68.00 
CD 

COU=OAHU 
WED= 150.00 
SUS= 
BA = 
B =  
I =  
S I O =  59.00 
CD = 

LOOHOEAEA-1 LAT,LON= 212321. 1580€37.00 
WAD= 17.00 TEMs 22.50 FLO= E H =  
LI = NA = 85.90 K = 3.80 RB = 
MN = 0.02 FE = 0.02 FEI'= F = 0.20 
AL = PB = 0.02 AS = 0.02 SB 
02 = 7.70 C02= 15.00 H2S= m4= 
8041 39.30 C03= HCO= 89.00 CAR= 
CR = 0.01 AG = P =  n =  

LOC=I"IA 
WAD- 23.80 TEM= 
LI = NA = 
MN 0.02 FE = 
AL = 0.60 PB = 
02 = 7.80 C02= 
S 0 4 =  36.90 C03= 
CR = 0.01 AG = 

LOC=I"IA 
WAD= 22.30 TEM= 
LI = NA = 
m =  FE = 
AL = PB = 
0 2 =  c02 = 
S04= 39.00 CO3= 
c R =  AG = 

I LAT,LON= 212318. 1580208.00 
22.00 FLO= E H =  
80.00 K = 3.60 RB = 
0.02 FET= F = 0.25 
0.02 AS = 0.02 SB = 

13.00 €US= m4= 
HCO= 107.00 CAR= 
P =  H =  

I LAT,LON= 212318. 1588208.00 
22.40 FLO= E H =  
96.00 K = 3.90 RB = 

FGT= F = 0.20 
AS = SB * 
H2S= m4= 
HCO= 108.00 CAR= 
P =  N =  

LOC = WA I PAHU LAT * LON= 
WAD= 16.00 TEM= 22.50 FM= 
LI = NA = 117.00 K = 
M N =  FE = FET= 
AL = PB = AS = 
02 = c02 = H2S= 
so4 C03= HCO= 
c R =  AG = P =  

LOC = WAI PAW LAT , LON= 
WAD= 17.10 TEM= 22.50 FLO= 
LI = HA = 150.00 K = 
m =  FE = 10.00 FET= 
AL = PB = AS = 
0 2 =  CO2= 21.00 H2S= 
€3042 63.00 C03= HCO= 
CR AG = P =  

DAT- 1968. 
SPCa 665.00 
MG = 15.70 
cu = 0.02 u =  
No2= 
HAR= 100.00 
ELE= 131.00 

DAT= 1968. 
SPC= 622.00 
MG = 16.20 
cu = 0.02 u =  
No22 
HAR= 101.00 
ELE= 201.00 

DAT= 1972. 
SPC= 699.00 
MG = 17.00 c u =  
u =  
NO2= 
HAR= 110.00 
ELE= 201.00 

212334. 1575916.00 DAT=1969. 
E H =  SPC= 1510.08 

7.20 RB = MG = 71.00 
F =  c u =  
SB = u =  
m4= 1902 = 

69.00 CAR= HAR= 456.00 
N =  ELE= 11.00 

212334. 1575921.00 DATf1975. 
E B =  SPC= 1200.00 

7.30 RB = MG = 80.00 
F =  cu = 
SB = U =  
m4= 1902- 

65.00 CAR= HAR- 530.00 
0.13 N = 1.60 ELE= 9.00 

c 
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31 ID+=3-2359-06 TYP=WELL 
PH = 7.90 SPG= 
ALK= DIS= 
CA = 39.00 SR = 
ZIT= HG = 
CL = 280.00 BR = 
NO3= 8.40 PO4= 
SE = PHE= 

32 ID+=3-2359-14 TYPZWELL 
PH = 7.60 SPG= 
ALK= 46.00 DIS- 
CA = 124.00 SR = 
ZN = HG = 
CL = 840.00 BR = 
NO3= 5.40 PO4= 
SE = PHE= 

33 IDx=3-2359-15 TYP-WELL 
PH = 7.90 SPG- 
ALK= 49.00 DIS= 
CA 136.00 SR = 
zN= HG = 
CL = 1050.00 BR = 
N03= 4.10 PO4= 
SE = PHE= 

34 113+=3-2359-16 TYP=wELL 
PH = 7.70 SPG= 
ALK= 43.00 DIS= 
CA = 210.00 SR = 
zN= HG = 
CL = 1650.00 BR = 
NO3= 4.00 P04= 
SE = PHE= 

35 ID#-3-2359-17 TYPzWELL 
PH = 7.90 SPG= 
ALK= 46.00 DIS= 2960.00 
CA = 156.00 SR = 
ZN = HG = 
CL = 1110.00 BR = 
N03= 5.40 PO4= 
SE = PHE= 

cou=om 
WED= 127.00 
SUS= 
BA = 
B =  
I =  
SIO= 66.00 
CD = 

cou=om 
WED= 171.00 
sus = 
BA = 
B =  
I =  
S I O =  66.88 
CD = 

cou=oAHu 
WED= 191.00 
WS= 
BA = 
B =  
I =  
SIO= 64.00 
CD = 

cou=om 
WED= 162.00 
SUS= 
BA = 
B =  
1. = 
SIO= 62.00 
CD = 

cou=om 
WED= 175.00 
SUS= 
BA = 
B =  
I =  
S I O =  65.00 
CD = 

WAD= 
LI = 
m =  
A L =  
02 = 
SO4 = 
CR = 

WAD= 
LI = 
M N =  
AL = 
02= 
S04= 
c R =  

WAD= 
LI = 
M N =  
AL = 
02= 
S04= 
c R =  

WAD= 
LI = 
m =  
A L =  
02 = 
504= 
CR = 

WAD= 
LI = 
M A =  
AL = 
02= 
SO4= 
CR = 

.~ ........ . . . . . . . . . . .  .. .... . _.I - .. . ............ ~ - __ - ,-. ~.. .r 

LOC= WA I PAHU LAT,LON= 212332, 1575924.00 DATt1969. ' 

15.60 TEM= 22.50 FLO= E H -  SPC= llS0.60 
MG = 38.00 NA = 106.00 K = 5.00 RB = 

FE = FFX= F = 0.10 cu = 
PB = AS = SB = u =  
C02= H2S= m4= NO2 = 
C03 = HCO= 72.00 CAR= HAR= 254.00 
AG = P =  .N I ELE= 6.00 

LOC = WAI PAHU LAT, LON= 
19.10 TEM= 21.60 FLO= 

NA = 220.00 K = 
FE = Frn= 
PB = AS = 
C02= H2S= 
C03 = HCO= 
AG = P =  

LOC= WA I PAaD LAT, LON= 
17.80 TEM= 22.00 FLO= 

NA = 320.00 K = 
FE = Frn= 
PB = AS = 
c02 = H2S= 
C03 = HCO= 
AG = P =  

212331. 1575930.00 
E€?= 

11.00 RB = 
F =  
SB = 
m4= 

56.00 CAR= 
N =  

DAT= 1969. 
SPC= 2858.00 
MG = 130.00 
cu = 
u =  
NO2 = 
HAR= 8444.00 
ELE= 8.00 

212333. 1575923.00 DAT=1969. 
EH= SPC= 3520.00 

14.00 RB = MG = 150.00 
F =  cu = 
SB = U =  
"4= N02= 

A =  ELE= 9.00 
60.00 CAR= HAR= 956.00 . 

LOC= WA I P A W  LAT,LON= 212332. 16'75919.00 DAT=1969. 
16.80 TEM= 22.00 F M =  E H =  SPC= 6320.00 

NA = 480.00 K = 21.00 RB = MG = 240.00 
FE = FFX= F = 0.10 CU = 
PB = AS = SB = u =  
c02 = H2S = m4= 802.: 

HAR= 1510.00 C03 = HCO= 53.00 CAR= 
AG = P =  N =  ELE= 10.00 

LOC= WAI P A W  LAT,LON= 212333. 1575920.00 DAT.1969. 
E H =  SPC= 3680.00 

NA = 295.00 K = 14.00 RB = MG = 175.00 
FE = FET= F =  cu = 
PB = AS = SB = u =  
c02= H2S= "4= NO2 = 
C03= HCO= 56.00 CAR= HAR= 1110.00 
AG = P =  N =  ELE= 11.00 

17.20 TEM= 22.00 FLO= 

7 w 
W 



36 ID+=3-2400-81 TYPSWELL 
PH = 7.35 SPG= 
ALK= 72.00 DIS= 348.00 
CA = 8.40 SR = m =  HG = 
CL = 80.00 BR = 
NO3= 7.60 P04= 1.05 
SE = 0.01 PRES 

37 IDx=3-2402-01 TYP=WELL 
PH = 7.20 SPG= 
ALK= 87.00 DIS= 442.00 
CA = 13.00 SR = m =  HG = 
CL = 105.00 BR = 
N03= 8.30 P04= 1.10 
SE = 0.01 PHE= 

38 IDx=3-2458-01 TYPSWELL 
PH 7.39 SPG= 
A M =  68.00 DIS= 373.00 
CA = 13.50 SR = 
ZN = 0.03 HG = 
CL = 172.08 BR = 
RO3= 0.80 PO4= 
SE = 0.05 PRE= 0.01 

39 ID+=3-2459-19 TYPrWELL 
PH = 7.20 SPG= 
ALK= 66.00 DIS= 338.00 
CA = 10.00 SR = 
Z N =  HG = 
CL = 82.00 BR = 
N03= 8.20 PO4= 0.70 
SE = 0.01 PHE= 

40 IDx=3-2501-01 TYP-WELL 
PH = SPG= 
ALK= 192.00 DIS= 
CA = 27.00 SR = 
ZN = HG = 
CL = 121.00 BR = 
RO3= PO4- 
SE = PHE= 

COU=OABU 
WED= 355.00 
sus= 
BA = 
B =  
I =  
S I O =  57.00 
CD :: 

cou=oAHu 
WEDS 675 00 
€?US= 
B A =  
B =  
I =  
S I O =  71.00 
CD = 

cou=oAHu 
WED= 102.00 
€?US= 
BA = 
B =  
I =  
SIO= 61.60 
CD = 

cou=oARu 
WED= 337.00 
SUS= 
B A =  
B =  
I =  
S I O =  60.00 
CD = 

cou=oAHu 
WED- 455 00 
€?US= 
BA = 
B =  
I =  
SIO= 56.00 
CD = 

~ _- 

WAD= 
LI = 
M N =  
AL = 
02 = 
SO4= 
c R =  

WAD= 
LI = 
M N =  
AL = 
0 2 =  
SO4= 
CR = 

WAD= 
LI = 
M N =  
AL = 
02 = 
S 0 4 =  
c R =  

WAD= 
LI = 
M N =  
AL = 
0 2 .  
SO4= 
C R =  

WAD= 
LI = 
m =  
AL = 
0 2 =  
604- 
CR = 

LOC=WA I PAHU LAT,LON= 
17.40 TEM= FLO= 

RA = 73.30 K = 
0.02 FE = 0.02 FEI'= 

PB = 0.02 AS = 
8.00 C02= 5.00 H2S= 
21.08 CO3= HCO= 
0.01 AG = P =  

212408. 1580026.00 
E H =  

2.60 RB = 
F 0.35 

0.02 8 B  = 
m4= 

89.08 CAR= 
N =  

LOCSKUNIA 
20.60 TEH= 

RA = 
0.02 FE = 

PB = 
8.20 C02= 
37.00 C03= 
0.01 AG = 

I 1  LAT,LON= 212410. 1580231.00 
F M =  En= 

79.00 K = 3.50 RB = 
0.02 FET= . F = 0.30 
0.02 AS = 0.02 SB = 
1.30 H2S= m4= 

HCO= 106.00 CAR= 
P =  N =  

LOC=PEARL CITY LAT,LOR= 212407. 1675825.00 
18.90 TEM= 21.50 FLO= E H =  

NA = 99.00 K = R B =  
0.10 FE = 0.10 F E P  F = 0.30 
0.30 PB = 0.03 AS = 0.01 SB = 

C02= H2S= m4= 
37.90 CO3= HCO= 79.00 CAR= 

AG = P =  N =  

DAT= 1968. 
SPC= 485.00 
MG = 7.90 
cu = 0.02 u =  
R02= 
BAR= 53.00 
ELE= 200.00 

DATl1971. 
SPC= 601.00 
MG = 18.00 
cu = 0.02 
U =  
N02= 
U= 106.00 
ELE= 430.00 

DAT= 1958. 
SPC = 
MG =I 14.50 
cu = 0.10 
U =  
N02= 
HAR= 94.10 
ELE= 111.00 

LOC=WAIPIO arS-1 LAT,LON= 
18.50 TEM= FLO= 

IJA = 63.00 K = 
0.02 FE = 0.02 FET= 

PB = 0.02 AS = 
8.40 C02= 0.769 H2S= 
19.80 C03= HCO= 
0.01 AG = P =  

212427. 1575952.00 DAT=1971. 
m =  SPC= 453.00 

2.50 RB = MG = 11.00 
F = 0.20 CU = 0.02 

0.02 SB = u =  
m4= N02= 

81.00 CAR= HAR= 70.00 
N =  ELE= 202.00 

LOC= WA I PAHII LAT,LON= 212523. 1580145.00 
19.90 TEM= FLO= E H =  

NA 76.08 K = R B =  
FE = FET= F =  
PB = AS = SB = 
c02= H2S= m4= 

4.50 C03= HCO= 234.00 CAR= 
AC = P =  R =  

DAT=1926. 
SPC= 
MG = 31.00 
cu = 
U =  
N02= 
HAR= 195.00 
ELE= 242.00 

5 * 
0 
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41 ID#=3-2508-82 TYP=TUltREL 
PH = 7.80 SPGS 
ALK= 258.00 DIS= 819.00 
CA = 36.00 SR = m =  HG = 
CL = 280.00 . BR = 
N03= 8.50 PO4= 0.05 
SE = PHE= 

42 ID*=3-2558- 
PH = 6.80 
ALK= 51.00 
CA = 17.00 
ZIP= 
CL = 160.00 
N03= 
SE = 

10 TYPWFLL 
SPG= 
DIG= 366.00 
s R =  
HG = 
BR = 
P04= 0.58 
PEE= 

43 IDR=3-2600-82 TYPsWELL 
PH = 7.00 SPC= 
A M =  79.00 DIS= 200.00 
CA = 8.90 sR = 
m =  0.09 HG = 
CL = 35.00 BR = 
nm= 1.40 PO4= 
SE 0.00 PHE= 0.00 

44 11)+=3-2603-01 TYP=#ELL 
PH = 6.70 SPG= 
ALlC= 69.00 DIS= 261.00 
CA = 20.00 SR = m =  HG = 
CL = 46.00 BR = 
NOS= 9.60 P04= 0.83 
SE = PHE= 

45 IDx=3-2607-01 TYPrWELL 
PH = 7.50 SPG= 
A M =  93.00 DIS= 246.00 
CA = 13.00 SR = 
ZN = 0.10 HG = 
CL. = 46.00 BR = 
n03= 4.30 PO43 0.25 
SE = PHE= 

cou=oAHu 
WED= 175.88 
6US' 
BA 1 
B =  
I =  
S I O =  92.00 
C D -  

cou=oAw 
WED= 170.00 
sus= 
BA = 
B t  
I =  
SIO= 58.00 
CD = 

cow=om 
WED= 401.00 
SUS= 
BA = 0.10 
B =  
I =  
SIO= 61.00 
CD = 0.00 

cou=oAHu 
WED= 991.00 
SUS= 
BA = 
B =  
I =  
S I O =  74.00 
CD = 

COU=OAHu 
WED= 451.00 
SUS= 
B A =  
B =  
I =  
SIO= 65.00 
CD = . 

WAD= 
LI = 
m =  
AL = 
0 2 =  
SO4 = 
c R =  

WAD= 
LI = 
M N =  
A L =  
0 2 1  
S04= 
c R =  

WAD= 
LI = 
m =  
A L =  
0 2 =  
SO4= 
m =  

WAD= 
LI = m =  
AL= 
0 2 =  
SO4= 
CR = 

WAD= 
LI = 
M N =  
A L =  
0 2 =  
SO4= 
c R =  

C 
Loc=LuALuALEI IAT,LON= 212501. 1580807.08 

11.70 TEN= 27.50 FLO= E x =  
NA = 92.00 K = 7.90 RB = 
FE = 0.10 FET- F = 0.20 

1.90 PB = 0.01 AS = 0.01 SB = 
CO2= H2S= "4= 

22.00 C03= HCO= 338.00 CAR= 
AG = P =  N =  

LOC =UA I AHA 
TEM= 
NA = 
FE = 
PB = 
c02= 

19.00 C03= 
AG = 

U T  * LON= 
22.00 FLO= 
78.00 K = 
10.00 FET= 

AS = 
16.00 H2S= 

HCO= 
P =  

LOC-KIPAPA GULCH LAT,LON= 
22.90 TEM= 25.00 FLO= 

NA = 19.00 K = 
0.01 FE = 0.05 FET= 
0.10 PB = 0.01 AS = 

C02= H2S= 
12.00 co3= HCO= 
0.01 AG = 0.01 P = 

LOC=WAIKELE LAT *LON= 
23.60 TEM= 22.00 FLO= 

HA = 27.00 K = 
5.00 FE = 20.00 FET= 

PB = AS = 
C02= 27.00 H2S= 

21.00 C03= HCO= 
AC = P =  

DATm1971. 
SPCZ 1450.00 
PIG = 102.00 cu = 0.01 
U =  
N02= 
HAR= 510.00 
ELE= 170.00 

212606. 16?6823,00 DATe1975. 
E H =  SPC= 750.00 

3.00 RB = MG = 14.00 
F = 0.10 CU = 
SB = U =  
"4= No2= 

HAR= 100.00 
0.19 lV = 1.20 E m =  150.00 
62.00 CAR= 

212601. 1580041.00 
E H =  

1.40 RB = 
F = 20.00 

0.01 SB = 
m4= 

87.00 CAR= 
N =  

212618. 1580338.80 
E x =  

2.20 RB = 
F = 0.10 
SB = 
"4= 

84.00 CAR= 
0.27 N = 2.30 

DAT= 1974. 
SPC= 
MG = 12.00 
CU = 0.01 u =  
N02= 0.01 
HAR= 72.00 
ELE= 297.00 

DAT= 1915. 
SPC= 360.00 
MG 15.08 
C U P  
U =  
No2= 
HAR= 110.00 
ELE- 745.00 

LOC=LUALUALEI LAT,LON= 212656. 1580718.00 DAT-1912. 
35.70 TEM= 24.00 FLO= EH= SPC= 370.00 

IOA = 38.00 IC = 2.80 RB = MG = 12.00 

PB = 0.01 AS = 0.BS SB = u =  
HCO= 113.00 CAR= 

F = 0.30 CU 0.03 0.0s FE = 0.01 FET= 

6.50 C02= 38.00 H2S= 
HAR= 82.00 .b 8.50 C03= 

0.05 AC = P =  N = 0.97 ELE= 395.00 c1 

"4= R02= ? 
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46 IWp3-2703-01 TYP=WELL 
PH = 7.00 SPG- 
ALK= 69.00 DIS= 230.00 
CA = 8.80 SR = 
ZN = 0.29 HG = 
CL = 37.00 BR = 
NO3= 3.00 P M =  
SE = 0.00 PHE- 0.00 

47 ID+=3-2712-30 TYP=WELL 
PH 7.10 SPG= 
ALK= 150.00 DIS= 492.00 
CA = 19.00 SR = 
ZN = HG = 
CL = 97.00 BR = 
A03= 8.40 P04= 0.50 
SE = 0.01 PHE= 

48 ID+=3-2800-01 TYPtWELL 
PH = 7.40 SPG- 
ALK= 48.00 DIS= 146.60 
CA = 7.70 SR = m =  HG = 
CL = 18.00 BR = 
A03= 0.90 PO4= 0.45 
SE = 0.01 PHE= 

49 JDR=3-2800-03 TYP=WELL 
PH = 7.30 SPG= 
ALK= DIS= 
CA = 7.20 SR = m =  HG = 
CL = 18.00 BR = 
N03= 0.20 P M =  
SE = PHE= 

80 IW=3-2808-01 TYP=wELL 
PH = 7.80 SPG= 
ALK= 80.00 DIS= 711.00 
CA = 66.00 SR = m =  HG -- 
CL = 160.00 BR = 
N03= 0.30 PO4= 
SE = PHE= 

cou=om 
WED= 976.00 
sus= 
I344 = 0.10 
B +  
I =  
S I O =  65.40 
CD = 0.00 

COU=OARU 
WED= 164.00 
SUS= 
B A =  
B =  
I =  
SIO= 75.00 
CD = 

COU=OAHU 
WED= 1012.00 
SUS= 
BA = 
B =  
I =  
SIO= 63.00 
CD = 

cou=oAHu 
WED= 1022.00 
sus= 
BA = 
B =  
I =  
SIO= 64.00 
CD = 

cou=om 
WED= 395.00 
SUS= 
BA = 
B =  
I =  
SIO= 63.00 
CD = 

WAD= 
LI = 
m =  
AL = 
0 2 =  
S04= 
CR = 

WAD= 
LI = 
mi= 
AL = 
02 = 
S M =  
c R =  

WAD= 
LI = 
m =  
AL = 
0 2 =  
SO41 
CR = 

LOC-KUNIA 
25.00 TEM= 

AA = 
0.01 FE = 
0.10 PB = 

c02 = 
11.00 Co3. 
0.01 AG = 

LAT,LON= 212741. 1580342.00 
23.00 FLO= EH= 
25.00 K = ' 1.80 RB = 
0.03 FET= F = 0.80 
0.01 AS = 0.01 SB = 

H2S= m4= 
HCO= 85.00 CAR= 

0.01 P = N =  

LOC=KApIAI LE- 1 LAT,LON= 212752. 1581202.00 
9.00 TEX+ 25.60 FLO= E H =  

NA = 55.00 K = 4.10 RB = 
0.02 FE = 0.02 FET= F = 0.20 

PB = 0.02 AS = 0.01 SB = 
C02= 35.00 H2S= "4= 

16.00 CO3= HCO= 183.00 CAR= 
0.01 AG = P = 0.13 = 2.20 

LOC=MILILANI LAT , LOA= 
35.10 TEN= 22.00 FLO= 

NA = 14.00 K = 
0.02 FE = 0.02 FET= 

PB = 0.02 AS = 
7.85 C02= 0.70 H2S= 
6.50 Co3= HCO= 
0.01 AG = P =  

LOC=MILILANI LAT, LON= 
WAD= TEM= 20.50 FLO= 
LI = NA = 14.00 K = 
M N =  FE = FET= 
AL = PB = AS = 
02 = c02 = H2S= 
S04= 5.50 CO3= HCO= 
c R =  AG = P =  

LOC=NANAKULJ LAT, LON= 
WAD= 441.30 TEN= 26.00 FLO= 
LI = NA = 120.00 K = 
M N =  FE = 0.24 FET= 
AL = PB = AS = 
02 = C02= 2.50 H2S= 
6043: 222.00 C03= RCO= 
c R =  AG = P =  

212803. 1580007.00 
EH= 

1.40 RE = 
F = 0.10 

0.02 SB = 
"4- 

58.00 CAR= 
A =  

DAT= 1974. 
SPC= 
MG = 8.40 cu = 0.01 
u =  
N02= 0.01 
EAR= 56.00 
ELE= 847.00 

DAT= 1976. 
SPC= 628.00 
MG = 34.00 
cu = 0.02 
u =  
N02= 
IIAR= 198.00 
ELE= 34.00 

DAT= 1 972. 
SPC= 160.00 
MG = 6.30 
cu = 0.82 
U =  
no2 = 
HAR= 45.00 
ELE= 762.00 

212803. 1580007.00 DAT"1972. 
E H =  BPC= tS8.00 

1.30 RE = MG = 5.60 
F = 0.10 CU = 
SB = u =  
m4= N02= 

53.B0 CAR= BAR= 
A =  ELE= 760.00 

212813. 1580802.00 
E H =  

3.40 RB = 
F = 0.30 
SB = 
"4= 

97.00 CAR= 
A = 0.07 

DAT= 1972. 
BPC= 1350.00 
MG = 28.00 
C U =  
u =  
A 0 2  = 
HAR= 280.00 
ELE= 437.00 

6: 
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51 ID*=3-2809-05 TYP=NEu 
PB = 7.35 SPG= 

CA = 36.00 SR = 
Za = 0.04 HG = 
CL = 67.72 BR = 
No3= 0.57 P M =  
SE = 0.01 PHE= 0.00 

A X =  62.40 DIS= 

cou=oAHu 
WED= 335.00 
SWS= 
BA = 
B =  
I =  
6101 62.00 
CD = 

WAD= 
LI = 
m =  
AL = 
02 = 
SO4 = 
c R =  

62 IW=3-2812-01 TYP=TumEL cow=om 
PH = 7.20 SPG= WED= 168.00 WAD= 
ALK= 147.68 DIS= SUS= Lf = 
CA = 34.00 SR 3 BA = m =  
ZN = 0.05 HG B =  A L =  
CL = 93.00 BR = I =  0 2 =  
NO3= 0.75 P04= SIO= 66.00 S M =  
SE = 0.01 PHE= 0.00 CD = c R =  

S3 II)n=3-2901-01 TYPEWELL COU=OAHU 
PH = 7.60 SPG= WED= 80.00 
ALK= 82.00 DIS= 157.00 SUS= 
CA = 8.80 SR = BA = 
m =  HG = B =  

NO3 = 1.60 P M =  SIO= 69.00 
SE = PHE= CD = 

CL = 19.00 BR = I =  

54 ID+=3-2901-02 " Y P n W E L L  COU=OAHU 
PH = 6.80 SPG= WED= 28.00 
ALK= 54.00 DI8= 162.00 SUS= 
CA f 17.00 SR = BA = 
m =  HG = B =  
CL = 18.00 BR = I =  
NO3 = P M =  0.67 8101 64.00 
SE = PHE= CD = 

55 ID+=3-2901-07 TYP=TU"EL COU=OAHU 
PIS = 7.60 SPG= WED= 1080.00 
ALK= 52.00 DIS= SUS= 
CA = 8.80 bR = BA = 
ZN = HG = B =  
CL = 19.00 BR = I =  
N03= 1.60 PO4= SIO= 69.00 
SE = PHE= CD = 

WAD= 
LI = 
m =  
AL = 
0 2 =  
S04= 
c R =  

WAD= 
LI = 
m =  
A L =  
0 2 1  
S M =  
c R =  

LOC=WAIANAE VAL LAT,LON= 
77.60 TEM= FLO= 

NA = 63.00 K = 
0.01 FE = 0.02 FET= 
0.02 PB = 0.01 AS = 

c02= H2S= 
0.10 CO3= HCO= 

AG = P =  

LOC=MAKAHAs" LAT,LON= 
16.70 TEM= 26.50 FLO= 

NA 16.90 K = 
0.01 FE = 0.05 FET= 
0.02 PB = 0.02 AS = 

c02 = H2S= 
3.50 C03= HCO= 

AG = P =  

LOC=SCHOFIELD B LAT,LON= 
TEM= 21.60 FLO= 
NA = 14.00 K = 
FE = FET= 
PB = AS = 
c02= H2S= 

5.30 C03= HCO= 
AG = P =  

LOC=SCHOFIELD B LAT,LON= 
284.00 TEM= 23.00 FLO= 

NA = 13.00 K =- 
FE = 30.00 FET= 
PB = AS = 
C02= 17.00 H2S= 

4.4Q C03= HCO= 
AG = P =  

212801. 1S80938.00 DAT-1969. 
EE= SPC= 

0.20 RB = MG = 3.74 
F = 0.05 CU = 0.32 

0.00 SB = 
m4= No2= 0.01 
CAR= BAR= 100.00 
n =  ELE= 303.00 

U =  

212857. 1581246.00 DAT11969. 
m =  SPC= 560.00 

0.40 RB = MG = 4.91 
F = 0.32 CU = 0.04 

0.00 SB = u =  
m4= N02= 0.01 
CAR= EAR= 180.00 
N =  ELE= 140.00 

212927. 1580148.00 
EE= 

1.20 RB = 
F = 0.10 
SB = 
m4= 

64.00 CAR= n =  

DAT= 1972. 
SPC= 174.08 
MG = 7.20 
cu = 
U =  
No2= 
BAR= 52.00 
ELE= 276.00 

212927. 1580148.00 DATz1975. 
m =  SPC= 180.00 

1.70 RB = . MG = 7.40 
F = 0.10 CU = 
SB = u =  
m4= NO2 = 

66.00 CAR= HAR= 73.00 
0.22 N = 0.64 ELE= 276.00 

LOC=SCHOF I ELD LAT,LON= 212927. 1680148.00 
WAD- 550.18 TEN= 23.00 FLO= EH= 
LI = NA = 14.00 K = 1.20 RB = 
MI?= FE = FET= F = 0.10 
AL = PB = AS = SB = 
0 2 3  c02= H2S= m4= 
S04= 5.38 C03= HCO= 64.00 CAR= 
c R =  AG = P =  N =  

DAT= 1972. 
SPC= 190.00 
MG = 7.20 
c u =  
u =, 
HAR= 52.00 
ELE= 850.00 
NO2 = 7 
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WAD= 
LI = 
m =  
AL = 
0 2 1  
SO4= 
CR = 

WAD= 
LI = 
m =  
AL = 
02 = 
804. 
c R =  

WAD= 
LI = 
m =  
AL = 
0 2 =  
S04= 
c R =  

WAD= 
LI = 
m =  
A L =  
0 2 =  
S04= 
CR = 

WAD= 
LI = 
m =  
A L =  
0 2 -  
604:: 
CR = 

. . . ... ... _. . ^ ~ ~ , .  .." . , .. ._ ^ ..---- I- 
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56 fJP=3-2901 
PB = 7.30 
ALK= 52.00 
CA = 8.80 
m =  
CL = 19.00 
N03= 2.80 
SE 

-08 TYP=WELL 
SPG= 
DIS= 166.00 
SR = 
HG = 
BR = 
PO4= 
PHE= 

cou=oARu 
WED= 880.00 
SUS= 
BA = 
B =  
I =  
S10= 72.00 
CD = 

LOC=WAH I AWA LAT *LON= 
275.40 TEM= 22.70 FLO= 

NA = 17.00 K = 
0.00 FE = 0.05 FFT= 
1.93 PB = AS = 

CO2= H28= 
7.30 C03= HCO= 

AG = P =  

212944,. 1580143.00 DAT11972. Ex= SPC= 183.00 
1.30 RB = MG = 6.40 

F = 0.10 CU = 
0.00 SB = u =  

"4= R02= 0.00 
64.00 CAR= HAR= 49.00 

N e  ELE= 870.00 

57 IDXz3-2901 
pH = 6.90 
ALK= 54.00 
CA 3 9.10 m = 0.10 
CL = 21.00 
Ro3= 2.80 
SE = 0.01 

-09 TYP-WELL 
SPG= 
DIS= 204.00 
s R =  
HG = 
BR = 
Po40 0.50 
PHE= 0.00 

cou=om 
WED= 990.00 
SUS = 
B A =  
B =  
I =  
S I O =  74.00 
CD = 

LOC= WAH I AWA LAT LON= 
275.00 TEM= 21.50 FLO= 

NA = 16.00 K = 
0.02 FE = 0.02 FET= 
0.05 PB = 0.02 AS = 
7.85 C02= 11.50 E2S= 
4.80 CO3= HCO= 
0.01 AG = P =  

212945. 1580142.00 
E H =  

1.4Q RB = 
F = 0.10 

0.01 SB = 
"4.. 

66.00 CAR= 
n =  

DAT=1971. 
SPC= 200.00 
MG = 7.80 
cu = 0.02 
u =  
K02= 
HAR= 55;00 
ELE= 873.00 

58 IDa-3-2901- 
PX = 7.50 
Am= 54.00 
CA = 9.20 
zn = 
CL = 19.00 
R03= 3.80 
SE = 0.01 

I t  TYP=wELL 
SPG= 
D I S =  168.00 
s R =  
HC = 
BR = 
P04= 0.65 
PHE= 

cou=oAHu 
WED= 821.00 
sus= 
BA = 
B =  
I =  
SIO= 74.00 
CD = 

LOC=WAH I AWA 
272.90 TEM= 

RA = 
0.02 FE = 

PB = 
7.60 C02= 
5.90 C03= 
0.02 AG = 

UT,, LOR= 
21.50 FU)= 
16.00 K = 
0.02 FET= 
0.02 AS = 

13.08 H2S= 
HCO= 
P =  

212946. 1580141.00 w =  
1.30 RB = 

F = 8.10 
0.02 SB = 

"41 
66.00 CAR= n =  

DAT= 1972. 
SPC= 187.00 
MG = 7.00 
cu = 0.02 
u =  
NO22 
HAR= 52.00 
ELE= 873.00 

89 ID#=3-2902-01 TYP=NELL 
PH = 7.20 SPG= 
Am= 52.00 DIS= 177.00 

. CA = 8.60 SR = m =  HG = ' 

CL = 17.00 BR = 
nO3= P04= 0.71 
BE = PHE= 

cou=oAHu 
WED= 986.00 
sus = 
B A =  
B =  
I =  
SIO= 81.00 
CD = 

LOC=WAHIAWA EXP1 LAT,LAIR= 212948. 1580218.00 
275.80 TEM= 23.00 FLO= m =  

RA = 16.00 K = 1.40 RB = 
FE = 30.00 FET= F = 0.10 
PB = AS = SB = 
C 0 2 =  6.40 H2S= m4= 

11.00 C03= HCO= 63.00 CAR= 
AG = P = 0.23 N = 0.93 

DAT= 1974. 
SPC= 185.00 
MG = 6.10 
C U =  
u =  
H02= 
EAR= 47.80 
ELE= 866.00 

60 ID#=3-2912-01 TYP=WELL 
PH = 7.20 SPG= 
ALK= 126.00 DIS= 344.00 
CA = 27.00 SR = m =  HG = 
CL = 92.00 BR = 
N03- P04= 0.25 
SE = PHE= 

COU=OAHU 
WED= 640.00 
SUE?= 
BA = 
B =  
I =  
SIO= 66.00 
CD = 

LOCI- 
83.50 TEM= 

NA = 
10.00 FE = 

PB = 
CO2= 

6.60 C03= 
AG = 

LAT,LON= 212852. 1581303.00 
25.00 FLO= EE= 
33.00 K = 4.10 RB = 

FET= F = 0.20 
AS = SB = 

.16.00 H2S= m4= 
HCO= 154.00 CAR= 
P = 0.08 N = 1.90 

DAT= 1976. 
SPC= 538.00 
MG = 30.00 
cu = 
U =  
N02= 
HAR= 190.00 
ELE= 491 .OO 

e 
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61 IDx=3-3013-09 TYP=WELL 
PA = 7.30 SPG= 
Am= 142.00 DIS= 3590.00 
CA = 130.00 SR = -m I HG = 
CL = 1900.00 BR = 
NO3 = PO4= 0.34 
SE = PHE= 

62 IM=3-3102-02 TYP=WELL 
PH = 7.10 SPG= 
Am= 59.00 DIS= 170.00 
CA = 8.80 SR = m =  HG = 
CL = 18.00 BR = 
NO3= 0.80 POI=  0.71 
SE = PHE= 

'\ 

63 IM=$l-3203-01 TYP=WELL 
PH = 7.60 SPG= 
Am= 48.00 DIS= 166.00 
C A I  9.30 SR = 
ZN = HG = 
CL = 19.80 BR = 
N 0 3 =  PO4= 0.64 
SE = Prn=  

64 IM=3-3213-06 TYP=WELL 
PH = 7.40 SPG= 
ALK= 87.00 DIS= 547.00 
CA = 17.00 SR = 
ZN = HG = 
CL = 210.00 BR = 
NO3= 2.40 PO4= 
SE = PHE= 

65 IDr'3-3314-01 TYPrWELL 
PH = 7.50 SPG- 
A M =  111.00 DIS= 1090.00 
CA = 50.00 SR = 
ZN = 0.10 HG = 
CL = 510.00 BR = 
N 0 3 =  8.00 PO4= 
SE = 0.00 PHE= 0.01 

cou=oAau 
WED= 235.00 
sus= 
BA = 
B =  
I =  
SIO= 77.00 
CD = 

cou=om 
WED= 977.00 
SUS= 
BA = 
B =  
I =  
SIO= 72.00 
CD = 

cou=oAHu 
WED= 1070.00 
sus= 
BA = 
B =  
I =  
SIO= 69.00 
CD = 

cow-OAHu 
WED= 50.00 
sus = 
BA = 
B =  
I =  
SIO= 61.00 
CD = 

cou=oAHu 
WED= 264.00 
SUS= 
B A =  
B =  
I =  
SIO= 69.00 
CD = 

WAD= 
LI = 
m =  
AL = 
0 2 1  
S04= 
c R =  

WAD= 
LI = 
m =  
AL' 
0 2 =  
804= 
c R =  

WAD= 
LI = 
m =  
AL = 
02 = 
SO4= 
CR 

WAD' 
LI = 
m =  
A t =  
02 = 
SO4 = 
c R =  

WAD= 
LI = 
m =  
AL = 
02 = 
SO4= 
CR = 

c 
LOC=OHIKILOLO LAT,MN= 213024. 1581333.00 

184.80 TEM= 27.00 FLO= E x =  
NA = 960.00 K = 20.00 RB = 
FE = FET= F = 0.30 
PB = AS = SB = 
CO2= H2S= "4= 

240.00 C03= €KO= 173.00 CAR= 
AG = P = 0.11 N = 1.40 

LOC=HELEMANO LAT,LON= 213146. 1580244.00 
TEM= 21.10 FLO= E x =  
NA = 15.00 K = 1.60 RB = 
FE = FET= F = 0.20 
PB = AS = SB = 
C02= . 9.20 H2S= "4= 

9.20 G 0 3 =  HCO= 72.00 CAR= 
AG = P = 0.23 N = 0.19 

LOC=HALEMANU P25 LAT,LON= 
TEM= 22.00 FLO= 
NA = 17.00 K = 
FE = 30.00 FET= 
PB = AS = 
C02= 2.40 H2S= 

11.00 C03= HCO= 
AG = P =  

213216. 1580342.80 
E R =  

1.80 RB = 
F = 0.10 
SB = 
m4= 

59.80 CAR= 
0,21 N = 0.58 

LOC=MAKUA 
TEM= 
IVA = 
FE = 
PB = 
c02 = 

36.00 CO3= 
AG = 

LAT,LON= 213225. 1581359.00 
26.50 FLO= Fa- 

132.00 K = 3.00 RB = 
FET= F = 0.20 
AS = SB = 
H2S = m4= 
HCO= 106.00 CAR= 
P =  N =  

DAT= 1973. 
SPC= 6240.00 
MG = 170.00 
c u =  
u =  r?m= 
HAR= 1000.00 
ELE- 186.00 

DAT= 1973. 
SPC= 187.00 
MG = 7.70 
cu = 
U =  
NO2 = 
HAR= 54.00 
ELE= 972.00 

DAT= 1974. 
SPC= 190.00 
MG = 6.98 
c u =  
u =  
N02= 
HAR= 52.00 
ELE= 860.80 

DAT= 1972. 
SPC= 875.00 
MG = 20.08 
cu = 
U =  
NO2 = 
HAR= 125.80 
E m =  26.00 

LOC=KEAWAULA LAT,LON= 213307. 1581427.00 DAT.1972. 
5.00 TEM= FLO= E H =  SPC= 2010.00 

NA = 224.00 K = 7.20 RB = MG = 73.00 
0.05 FE = 0.03 FET= F = 0.30 CU = 0.10 
0.05 PB = 0.00 AS =: 0.01 SB = u =  

c02 = H2S= "4 = N02= 

AC = P =  N =  ELE- '183.00 

s 81.00 C03= HCO= 135.00 CAR= HAR= 425.00 F- 



66 ID+=3-3314-02 TYPsWEXL 
PH = 7.70 SPG= 
ALK= 111.00 DIS= 983.00 
CA = 45.00 SR = m =  HG = 
CL = 470.00 BR = 
NO3= 4.60 PO4= 
SE = PHE= 

67 ID+=3-3314-03 TYPZWELL 
PH = 7.00 SPG= 
ALK= 69.00 DIS= 665.00 
CA = 37.00 SR = 
m =  HG = 
CL = 290.00 BR = 
NO3 = 5.10 P04= 
SE = PHE= 

cou=oAHu 
WED= 278.00 
sus= 
BA = 
B =  
I =  
S I O =  78.00 
CD = 

cou=oAHu 
WED= 1178.00 
SUS= 
B A =  
B =  
I =  
SIO= 68.00 
CD = 

68 IW=3-3404-02 TYP='l"TNEL COU=OAHu 
PH = 7.20 SPG= 
ALK- 69.00 DIS= 172.00 
CA = 5.20 SR = 
ZN = 0.02 HG = 
CL =- 25.00 BR = 
NO3 = 1.60 P M =  
SE = 0.00 PHE= 0.00 

69 IDx=3-3405-01 TYPzWELL 
PH = 7.20 SPG= 
A X =  91.00 DIS= 
CA = 9.60 SR = 
2XV = 0.03 HG = 
CL = 94.00 BR 
NOS= 8.24 P M =  
SE = 0.05 PHE= 0.01 

70 ID+=3-3405-02 TYPsWELL 
PH = 7.00 SPG= 
A M =  78.00 DIS= 349.00 
CA = 8.20 SR = 
ZN = 0.03 HG = 
CL = 120.00 BR = 
N03= 2.40 PO4= 0.80 
SE = 0.01 PHE= 0.01 

c 

WED= 235.00 
sus = 
BA = 0.10 
B =  
I =  
SIO= 61.60 
CD = 0.00 

cou=oAHu 
WED= 337.00 
sus= 
B A =  
B =  
I =  
SIO= 63.20 
CD = 

cou=om 
WED= 343.00 
SUS= 
BA = 
B =  
I =  
SIO= 70.00 
CD = 

.* ~ - -  

WAD= 
LI = 
" =  
AL = 
02 = 
SO4 = 
CR = 

WAD= 
LI = 
M N =  
AL = 
02 = 
SO4= 
c R =  

WAD= 
LI = 
m =  
AL = 
02 = 
SO4 = 
CR = 

WAD= 
LI = 
" =  
AL = 
02 = 
S M =  
c R =  

WAD= 
LI = 
M N =  
AL = 
0 2 1  
S M =  
c R =  

LOC=KEAWAULA LAT,MR= 213307. 1581427.00 
4.60 TEM= 25.70 FLO= E H =  

NA = 188.00 K = 6.00 RB = 
FE = FET= F =  
PB = AS = UB = 
c02 = H2S= "4= 

55.00 CO3= HCO= 135.00 CAR= 
AG = ' P =  N =  

DAT= 1972. 
SPC= 1780.06) 
MG = 70.00 
c u =  u = -  
N02= 
HAR= 401.00 
ELE= 174.00 

LOC=KEAWAULA IAT,LON= 213357. 1581417.00 DAT-1971. 
13.50 TEN= FLO= E H = .  SPC= 1180.00 

NA 116.00 K = 7.80 RB = MG = 44.00 
FE = 96.00 FET= F = 0.20 CU = 

0.30 PB = AS = 8B = u =  
c02 = H2S= "4= N02= 

HAR= 274.00 56.00 C03= HCO= 84.00 CAR= 
AC = P =  

LOC=WAIALUA LAT LON= 
11.10 TEM= 21.10 FLO= 

NA = 24.00 K = 
0.03 FE = 0.01 FET= 
0.10 PB = 0.01 AS = 

c02 = H2S= 
12.00 co3= HCO= 
0.01 AG = 0.01 P = 

M C =  WA I ALUA 
12.20 TEN= 

NA = 
0.10 FE = 
2.30 PB = 

c02 = 
30.20 C03= 

AG = 

LAT * LON= 
21.80 FLO= 

K =  
0.10 FET= 
0.03 AS = 

H2S= 
HCO= 
P =  

LOC=WA I ALUA LAT, LON= 
12.20 TEN= 23.00 FLO= 

NA = 68.00 K = 
0.02 FE = 0.02 FET= 

PB = 0.02 AS = 

N =  ELE= 1146.00 

213432. 1580421.00 
E H =  

1.40 RB = 
F = e.15 

0.01 SB = 
m4= 
CAR= 
N =  

213428. 1580557.80 
E H =  
R B =  
F = 0.15 

0.01 SB = 
"4= 
CAR= 
I f =  

DAT= 1975. 
SPC= 
MG = S .30 
cu = 0.02 
u =  
1902= 0.01 
HAR= 40.90 
ELE= 249.00 

DAT= 1957.. 
SPC= 
MG = 15.10 
cu = 0.01 
u =  
1902 = 
HAR= 87.00 
ELE= 196.00 

213427. 1580557.00 DAT=1971. 
EH= SPC= 595.00 

3.10 RB = MG = 8.00 
F = 0.15 CU = 0.02 

0.01 SB = u =  
8.00 C02= 11.50 8281 "4. n02= 
21.00 C03= HCO= 95.00 CAR= HAR= 53.08 
0.01 AG = P =  N =  ELE= 197.00 



. . , ~~ 

71 IDx.3-3406-02 Tw=HELL 
PH = 7.30 SPG- 
A m =  82.00 DIS= 347.00 
CA = 11.00 SR = m =  HG = 
CL = 95.00 BR = 
NO3= 2.10 Pod= 
SE = PHE= 

72 IDx.3-3406-03 TYPZWELL 
PH = 7.70 SPG= 
ALK= 85.08 DIS= 361.00 
CA = 11.00 SR = 
ZIv = HG = 
CL = 98.00 BR = 
H03= 8.90 PO4= 
SE = PHE= 

73 IW=3-3406-05 TYP=WELL 
PH = 7.50 SPG= 
ALK= 80.00 DIS= 570.00 
CA = 22.00 SR = m =  HG = 
CL = 145.00 BR = 
N03= 84.00 PO4= 
SE = PHE= 

74 ID*=3-3406-06 TYPsWELL 
PH = 8.00 SPG= 
ALK= 85.00 DIS= 416.00 
CA = 13.00 SR = m =  HG = 
CL = 126.00 BR = 
NO3= 9.60 P04= 
SE = PHE= 

75 IDx13-3406-08 Tw=WELL 
PH = 7.30 SPG= 
ALK= DIS= 
CA = 12.00 SR = zn = HG = 
CL = 94.00 BR = 
N03= 2.10 PO4= 
SE = PHE= 

cou=oAHu 
WED= 221.00 
SUS= 
BA = 
B =  
I =  
SIO= 70.00 
CD = 

COU=OAHU 
WED= 198.00 
WS= 
BA = 
B =  
I =  
SIO= 74.00 
CD = 

COU=OAW 
WED= 100r00 
WS= 
BA = 
B =  
I =  
SIO= 79.00 
CD = 

cou=oAHu 
WED= 100.00 
sus = 
BA = 
B =  
I =  
S I O =  75.00 
CD = 

cow-om 
WED= 67.00 
SWS= 
B A =  
B =  
I =  
SIO= 70.00 
CD = 

WAD= 
LI = 
m =  
AL = 
0 2 3  
604. 
c R =  

WAD= 
LI = 
m =  
AL = 
0 2 =  
SO4= 
c R =  

WAD= 
LI = m =  
AL = 
0 2 =  
S04= 
CR = 

WAD= 
LI = 
m =  
A L =  
0 2 =  
SO4 = 
c R =  

WAD= 
LI = 
m =  
AL = 
02 = 
5043 
CR = 

c 
LOC=WAIALUA LAT,LON= 213455. 15806417.00 

11.60 TEN= 21.60 FLO= EE- 
NA 75.00 K = 3.40 RB = 
FE = FET= F = 0.20 
PB = AS = SB = 
c02 = H2S= "4= 

22.00 C03t HCO= 100.00 CAR= 
AG = P =  N =  

DAT= 1972. 
SPC= 527.00 
MG = 12.00 
c u =  
u =  
H02= 
HAR= 77.00 
ELE= 14.00 

LOC=WAIALUA LAT,LOX?= 213454. 1680627.00 DATz1972. 
10.80 TEM= 22.30 F M =  E H =  SPC= 546.00 

MG = 11.00 NA = 80.00 K = 3.00 RB = 
FE = FET= F = 0.20 CU = 
PB = AS = SB = u. = 
c02 = H2S= "4= NO2= 

24.00 C03= HCO= 104.00 CAR= HAR= 73.00 
ELE- 9.00 AC = P =  N =  

LOC=WA I ALUA LAT,LON= 213433. 1580652.00 
11.00 TEM= 23.40 FLO= m =  

NA = 116.00 K = 4.20 RB = 
FE = FET= F = 0.10 
PB = AS = SB = 
CO2= H2S= "4= 

51.00 COS= HCO= 97.00 CAR= 
AG = P =  I v =  

LOC=WAIALUA LAT,LOIO= 213429. 1580658.00 
11.00 TEM= 22.80 FLO= m =  

NA = 92.00 K = 4.40 RB = 
FE = FET= F = 0.20 
PB = AS = SB = 
c02 = IUS= "4= 

30.00 C03= HCO= 104.00 CAR= 
AG = P =  A =  

LOC=CAPROCK-17 LAT,LON= 213469. 1580635.00 
TEN= FLO= E E =  
NA = 74.00 K = 3.40 RB = 
FE = FET= F = 0.10 
PB = AS = SB = 
CO2= H2S= "4= 

23.00 C03= HCO= 102.80 CAR= 
AG = P =  n =  

DAT= 1972. 
SPC= 863.00 
MG = 21.00 
cu = 
u =  
NO2 = 
HAR= 142.00 
ELE= 28.00 

DAT= 1972. 
SPC= 642.00 
MG = 13.00 
c u =  
u =  
H a =  
HAR= 94.80 
ELE= 12.00 

DAT= 1973. 
SPC= 536.00 
MG = 12.04) 
c u =  u =  
na= 
HAR= 
ELE= 

rc 

? c. 
U 



76 ID+=3-3407-02 TYP=WELL 
PH = 7.70 SPG= 
A X =  80.00 DIS- 388.00 
CA = 13.00 SR 
ZN = HG = 
CL = 112.00 BR = 
NO3 = 9.60 P W =  
SE = PHE= 

77 IDR=3-3407-07 TYPZWELL 
PH = 7.40 SPG= 
A m =  103.00 DIS= 440.00 
CA = 12.00 SR = 
ZN = 0.02 HG = 
CL = 41.00 BR = 
NO33 3.30 P04= 
SE = 0.00 PHE= 0.00 

78 IW=3-3409-13 TYPZWELL 
PH = 7.50 SPG= 
ALK= 94.00 DIS= 520.00 
CA = 38.00 8R = 
Z N =  HG = 
CL = 205.00 BR = 
No3= 9.00 PO4= 
SE = PHE= 

79 IDx=3-3409-16 T Y P n W E L L  
PH = 7.943 SPG= 
ALK= 98.00 DIS= 421.00 
CA = 32.00 SR = 
ZIP= HG = 
CL = 180.00 BR = 
N03= 7.80 P W =  
BE = PHE= 

80 ID#=3-3505-01 TYP-WELL 
PH = 7.50 SPG= 
ALK= 75.00 DIS= 301.00 
CA = 8.80 SR = zn = HG = 
CL = 73.00 BR = 
N03= 6.00 PO4= 
SE = PHE= 

c 

cow-om 
WED= 
ENS= 
BA = 
B =  
I =  
810- 72.00 
CD = 

cou=oAHu 
WED= 261.00 
SUS= 
BA = 0.10 
B =  
I =  
SIO= 62.80 
CD = 0.00 

cou=oAHu 
WED= 560.00 
SUS= 
BA = 
B =  
I =  
810. 56.00 
CD = 

cou=oAHu 
WED= 518.00 
sus= 
B A =  
B =  
I =  
SIO= 57.00 
CD 

cou=oAHu 
WED= 428.00 
SUS= 
BA = 
B =  
I =  
SIO= 71.00 
CD = 

WAD= 
LI = 
M N =  
A L =  
02 = 
SO4= 
c R =  

WAD= 
LI = 
M N =  
AL = 
02 = 
SO4= 
CR = 

WAD= 
LI = 
m =  
AL = 
0 2 =  
SO4= 
c R =  

WAD= 
LI = 
M N =  
AL = 
0 2 =  
SO4= 
CR = 

WAD= 
LI = 
m =  
AL = 
02 
S M =  
CR = 

LOC= WA I ALUA LAT *LON= 
11.20 TEM- 22.30 FLO= 

NA = 80.00 K = 
FE = FFT= 
PB = AS = 
c02 = H2S= 

27.00 C03= HCO= 
AG = P =  

213437. 1880782.00 
> '  E A =  
4.60 RB = 

SB = 
m4= 

98.00 CAR= 
N =  

,F = 0.20 

LOC= WA I ALUA 
12.00 TEM= 

NA = 
3.00 FE = 
0.10 PB = 

C02= 
30.00 C08= 
0.01 AC = 

I 1  LAT,LON= 213435. 1580741.00 
22.00 FLO= E H =  
78.00 K = 3.90 RB = 
0.02 FET= F = 0.15 
0.01 AS = 0.01 SB = 

H2S= m4= 
HCO= 104.00 CAR= 

0.01 P = N =  

IAC-MOKULEIA LAT,LON= 213439. 1580954.00 
17.70 "EM= 22.40 FLO= EH= 

NA = 86.00 K = 4.90 RB = 
FE = FET= F = 0.10 
PB = As= SB = 
c02 = H2S= "4. 

32.00 C03= HCO= 114.00 CAR= 
AG = P =  N =  

LOC =MOKULEI A LAT,LOIP= 213435.. 1580911.00 
19.70 TEM= 22.50 F M =  E A =  

NA = 56.00 K = 4.50 RB = 
FE = FET= F = 0.10 
PB = AS = SB = 
c02= H2S= "4= 

23.00 C03= HCO= 120.00 CAR= 
AG = P =  N =  

LOC=OPAEULA P3 LAT,LON= 
10.50 "EM= 22.00 FLO= 

NA = 64.00 K = 
FE = 0.05 FED 

4.13 PB = AS = 
c02= H2S= 

21.00 C03= AGO= 
AG = P =  

DAT= 1972. 
SPC= 587.00 
MG = 14.00 
cu = u =  
NO2= 
EAR= 90.00 
ELE= 8.00 

DAT= 1975. 
SPC= 1800.00 
MG = 17.00 
CU = 0.06 u =  
1902- 0.01 
HAR= 119.00 
ELE= 30.00 

DAT= 1972. 
SPC= 908.00 
MG = 32.00 
cu = u =  
802- 
EAR= 227.00 
ELE= 10.00 

DAT= 1972. 
SPC= 830.00 
MG = 32.00 
cu = u =  
N02= 
HAR= 212.00 
ELE= 8.00 

213508. 1580545.00 DAT=l972. 
E B =  SPC= 432.08 

3.00 RB = MG = 9.10 
F = 0.20 CU = 
SB = u =  
m4= NO2= 

92.00 CAR= HAR= 60.00 
N =  ELE= 60.00 

C'  



81 ID+=3-3506-03 TYP=HELC 
PH = 7.80 SPG= 
A X =  82.00 DIS- 306.00 
CA = 11.00 SR = 
zN= HG = 
CL = 98.00 BR = 
NO3= 7.40 P04= 
SE = PHE- 

82 ID+=3-3506-06 TYP=W&L 
PH = 7.70 SPG= 
ALK= 85.00 DIS= 345.00 
CA = 13.00 SR = 
ZIP = 0.03 HG = 
CL = 92.00 BR = 
NO3= 8.10 P M =  
SE = 0.05 PHE= 0.01 

83 ID+=3-3605-03 TYP=WELL 
PH = 7.80 SPG= 
ALK= 61.00 DIS= 1120.00 
CA = 18.00 SR = 
zN= HG = 
C L  = 590.00 BR = 
NO3= 4.00 P W =  
SE = PHE= 

84 ID+=3-3605- 
PH = 7.60 
ALK= 64.00 
CA = 14.00 m =  
c L  = 370.08 
NO3 = 6.00 
SE = 

15 TYP=WELL 
SPG= 
DIS= 813.00 
S R =  
HG = 
BR = 
P M =  
PHE= 

85 ID#=3-3605-16 TYPzWELL 
PH = 7.98 SPG= 
ALK= 65.00 DIS= 902.00 
CA = 17.00 SR = 
m =  HG = 
CL = 420.00 BR = 
NO3 = 5.60 P04= 
SE = PHE= 

cou=oAHU 
WED= 101.00 
SUS= 
BA = 
B =  
I =  
SIO= 72.00 
CD = 

cou=oAHu 
WED= 250.00 
SUS= 
BA = 
B =  
I =  
SIO= 71.00 
CD = 

cou=oAHu 
WED= 38.00 
sus = 
BA = 
B =  
I =  
SIO= 64.00 
CD = 

cou=oAHu 
WEDS 45.00 sus = 
B A =  
B =  
I =  
S10= 64.00 
CD 

cou=oAHu 
WED= 46.00 
SUS= 
B A =  
B =  
I =  
SIO= 64.00 
CD = 

WAD= 
LI = 
M N =  
AL = 
0 2 =  
S W =  
c R =  

WAD= 
LI = m =  
A L =  
0 2 =  
SO4= 
c R =  

WAD= 
LI = 
M A =  
A L =  
0 2 =  
SO4 = 
c R =  

WAD= 
LI = 
m =  
AL = 
0 2 =  
S M =  
CR = 

WAD= 
LI = 
m =  
AL = 
0 2 =  
S04= 
CR = 

LOC=HALEI WA LAT,LON= 213512. 1580616.00 
10.10 TEM= 21.50 F M =  E H =  

IPA = 62.00 K = 3.10 RB = 
FE = FET= F = 0.20 
PB = AS = SB = 
c02 = H2S= "4= 

21.00 co3= HCO= 101 .OO CAR= 
AG = P =  N =  

LOC=RALEIWA LAT,LON= 213504. 1580635.00 
TEM= 22.10 FLO= E E =  
NA = 70.00 K = 3.80 RB = 
FE = 0.10 FlW= 

0.70 PB = 0.03 AS = 0.01 SB = 
CO2= H2S= "4= 

23.00 CO3= HCO= 104.00 CAR= 
AG = P =  N =  

F = 0.20 

LOC=KAWAILOA-4 LAT,LON= 
TEM= 21.00 F M =  
NA = 328.00 K = 
FE = FET= 
PB = AS = 
c02= H2S= 

82.00 C03= HCO= 
AG = P =  

LOC=KAWAILOA-rb LAT,LON= 
TEM= 21.60 FLO= 
NA = 228.00 K = 
FE = FlW= 
PB = AS = 
CO2= H2S= 

60.00 C03- ACO= 
AG = P =  

LOC=KAWAILOA-4 LAT,LON= 
TEM= 21.50 FLO= 
NA = 252.00 K = 
FE = FET= 
PB = AS = 
c02 = H2S= 

66.00 C03= HCO= 
AG = P =  

213636. 1580537.00 
E H =  

13.00 RB = 
F = 0.20 
SB = 
"4 = 

74.00 CAR= 
N =  

DAT= 1972. 
SPC= 540.00 
MG = 10.00 cu= 
u =  
NO2 = 
HAR= 69.00 
ELE= 24.00 

DAT= 1972. 
SPC= 519.00 
MG = 13.00 cu = 0.10 
u =  
N02= 0.00 
HAR= 86.00 
ELE= 7.00 

DAT= 1972. 
SPC= 2400.00 
MG = 33.08 cu= u =  
NO2 = 
HAR= 181.00 
ELE= 8.00 

213636. 1580537.00 DAT=1972. 
E H =  SPC= 1460.00 

9.10 RB = MG = 24.00 
F = 0.20 CU = 
SB = u =  
m4= NO2= 

HAR= 134.00 
N =  ELE= 7.00 

78.00 CAR= 

213636. 1580537.00 
EH= 

9.80 RB = 
F = 0.20 
SB = 
"4= 

79.00 CAR= 
N =  

DAT= 1972. 
SPC= 1610.00 
MG = 28.00 
c u =  u =  
no2= 
HAR= 158.00 
ELE= 7.00 



86 ID*=3-3608-21 TYP=WELL 
PH = 8.00 SPC= 
ALK= DIS= 755.00 
C4 = 14.00 SR = 

CL = 390.00 BR = 
NO31 5.60 P M =  
SE = PHE= 

ZN = IIG = 

87 ID*=3-3605-23 TYP-WELL 
PH = 8.00 SPC= 
ALK- 66.00 DIS= 755.00 
CA = 14.00 SR = z n =  HG = 
CL = 335.W BR = 
NO3= 5.60 P M =  
SE = PHE= 

COU=OAHU 
WED= 48.00 
sus= 
BA = 
B =  
I =  
SIO= 65.00 
CD = 

cou=oAHu 
WED= 46.00 
SUS= 
BA = 
B =  
I =  
SIO= 65.00 
CD = 

PH = 7.50 SFG= 
A M =  64.00 DIS= 1020.00 
CA = 15.00 SR = 
zlrl = 0.02 HG = 
CL = 490.00 BR = 
NO3= 1.60 PO4= 
SE = 0.01 PHE= 0.00 

89 IW"3-4158- 
PH = 7.00 
A M =  86.00 
CA = 54.00 
ZIV = 0.25 
CL = 350.00 
NOS= 1.50 
SE = 0.01 

12 TYP=wEu 
SPC= 
DIS= 1100.00 
SR = 
HG = 
BR = 
P M =  
PHE= 0.00 

WED= 36.00 
SlJS = 
BA = 0.10 
B =  
I =  
SIO= 64.00 
CD = 8.00 

cou=oAHU 
WED= 250.08 
sus= 
BA = 0.10 
B =  
I =  
810:: 48.00 
CD = 0.00 

WAD= 
LI = 
M N =  
AL = 
0 2 =  
SO4 = 
c R =  

WAD= 
LI = 
m =  
A L =  
02 
SO4= 
c R =  

WAD= 
LI = 
M N =  
A L =  
02= 
SO4= 
CR = 

WAD= 
LI = 
M N =  
AL = 
0 2 1  
S M =  
c R =  

LOC=KAWAILOA-4 LAT,LON= 213636, 1580537.00 
4.50 TEM= 21.50 FLO= w =  

NA = 212.00 K = 8.40 FtB = 
FE = Frn= F = 0.20 
PB = AS = SB = 
c02 = H2S= m4= 

54.00 CO3= HCO= 80.00 CAR= 
AG = P =  N =  

LOC=KAWAILOA P4 LAT,LOn= 
4.50 TEM= 21.60 FLO= 

NA = 212.00 K = 
FE = FEX= 
PB = AS = 
c02 = H2S= 

HCO= 
AG = P =  

54.00 C03= 

LOC=MEAMIW GOLD LAT,LON= 
2.60 TEM= 21.80 FLO= 

NA = 292.00 K = 
0.03 FE = 0.02 FEZ= 
0.02 PB = 0.01 AS = 

c02 = H2S= 
74.00 C03= HCO= 
0.01 AG = 0.01 P = 

DAT= 1972. 
SPC= 1650.00 
MG = 22.00 
cu = u =  
802. 
KlR= 126.00 
ELE= 6.00 

213636. 1580537.00 DAT=1972. 
EFI= SPC= 1320.00 

8.40 RIB = MG = 22.00 
F = 0.20 CU = 
SB = u =  
m4= N02= 

80.00 CAR= RAR= 126.00 
N =  ELE= 6.00 

213734. 1580448.00 
M =  

12.00 RB = 
F = 0.10 

0.01 SB = 
"4= 

78.00 CAR= 
N =  

LOC=KARITKu AIM3 LAT,LON= 214136. 1875846.00 
12.20 TEM= 25.00 FLO= E A =  

NA = 98.00 K = 3.00 RB = 
0.03 FE = 0.10 FE3= F = 0.10 
0.02 PB 0.01 AS = 0.01 SB = 

c02 = H2S= "4- 
28.40 CO3= HCO- 84.00 CAR= 
0.01 AG = 0.01 P = n =  

DAT= 1972. 
SPC= ia80.00 
MG = 35.00 
CU = 0.08 
u =  
N02= 0.01 
HAR= 182.00 
ELE= 32.00 

DAT= 1972. 
SPC= 1260.00 
MG = 52.60 cu = 0.02 u =  
B02= 0.01 
HAR: 380.00 
ELE= 60.00 

? 
Ul 
0 

\ 

c Q .  
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c 
TABLE 

c 
5 Kauai 

1 ID#=2-0021-01 TYI'PWELL 
PH = 7.43 SPG= 
ALK= 134.40 DIS= 
CA = 6.90 SR = 
ZN 0.01 HG = 
CL = 29.00 BR = 
NO3= 5.60 PO4= 
SE 63-01 PHEt 0.00 

COU=KAUAI 
WED= 276.00 
WS= 
BA = 
B =  
I =  
SIO= 66.00 
CD = 

LOC=KALEPA 
WAD= 15.00 TEM= 
LI = NA = 
Mn = 0.05 FE = 
AL = 0.01 PB = 
02= c02 = 
SO4= 20.50 C03= 
c R =  AG = 

RIDGE' LAT,LON= 
25.30 FLOP 
80.00 K = 
0.12 FET= 
0.01 AS = 

H2S= 
HCO= 
P =  

220054. 1592104.00 
El i=  

11.20 RB = 
F = 0.04 

0.00 SB = 
"4= 
CMt= 
N =  

DAT= 1967. 
CPC= 
MC = (1.40 
cu = 0.01 
u =  
N02= 0.00 

ELE= 166.00 
urn= 52.28 

2 ID*=2-0044-03 TYP=WELL 
PH 5 7.20 SPG= 
ALK= 115.00 DIS= 5950.00 

Z N =  NG = 
CL = 3500.00 BR = 
N03= PO4= 0.40 
SE = PHE= 

CA = 400400 SR = 

3 ID#=2-0044-84 TYP-WELL 
PH 9 8.40 SPG= 
A m =  160.00 DI8=  765.80 
CA = 57.00 SR = 
z N =  RG = 
CL = 350.00 BR = 
NO3 = P04= 
SE = PIfE= 

COU=BAUI11 
WED= 195.00 
SUS= 
EM= 
B =  
I =  
SIO= 65.00 
CD = 

COU=KAWA I 
WED= 
W S =  
BA = 
B =  
I =  
6101 31.00 
c D =  

4 IDx=2-0044-10 TYP=wEu 

Am= 110.00 DIS= 2110.00 
CA = 170.430 SR = 
Z N =  HG = 
CL = 1200.00 BR = 
IT03 = PO4 = 
SE = PHE= 

PH 7.10 SPC= 

5 ID+=2-0044- 
PH = 7.50 
A m =  130.08 
CA = 240.00 
z N =  
CL = 24300.00 
N03= 
SE = 

-12 TYP=WELL 
SPC= 
DIS= 3650.00 
s a =  
HG = 
BR = 
PO4= 
PHE= 

COU=KAUA I 
WED= 210.00 
SUS= 
BA = 
B =  
I =  
SIO= 58.00 
CD = 

COU=KAWA I 
WED= 213.00 
SUS= 
BA = 
B =  
I =  
SIO= 72.00 
CD = 

JA)C=KAUNAIJ3WA-2 LAT,LOl'V= 220008. 1594442.00 DAT=1977. 
W A D =  5.10 TEM= 23.50 P M =  E H =  SPC=l0600.80 
LI = NA = 918.00 K = 14.00 RB = MC. = 610.UO 

= 20.00 FE = 60.80 P E D  F =  c u =  
AL = PI3 = AS , SB = u =  
02 = ,  CO2= 14.80 H2S= m4= N02- 
S04= 380.00 C03= HCO= 140.80 CAR= HAR= 3500.90 
m =  AG = P = 0.13 N = 1.00, ELEt 8.00 

WAD= ' 
LI = 
m =  
AL = 
0 2 =  
604- 
a€= 

LOC=KAUNALFWA-3 LAT,MN= 220008. 1594442.00 
5.00 TEM= 28.00 FLO= Fa = 

NA = 110.00 K = 2.90 RB = 
60.80 FE = 10.00 FET= F = 0.10 

PB = AS = SB = 
c02 = 1.20 H 2 S =  m4= 

3R.88 C03= 0.00 HCO= 190.00 CAR= 
AG = P =  N =  

LOC=KhUNALEWA-12 IAT,LOl'V= 220017. -,1594447.00 
WAD= 11.30 . "EM= 23.50 FLO= m =  
Lf = NA = 320.00 K = 4.50 RB = 
PM = 250.00 FE = 20.00 FET= F = 8.10 
AL = PB = AS = SI3 = 
02= CO2= 17.00 H2S= MI4 = 
SO4= 140.00 C03= HCO= 138.80 CAR= 
c R =  AG = P =  N =  

LOC=KAUNALewh- 1 1 UT, LOR= 220006. 1 894445.06 
WAD= TEM= 22.W FLO= m =  
LI = NA = 608.00 K = 10.00 RB = 
MIi = 100.80 FF, = 40.00 FET- F = 0.00 
AL = Pn = AS = SB = 
0 2 =  C02= 9.10 H 2 S =  "4 = 
SO4= 280.00 C03= HCO= 180.00 CAR= 
c R =  AG = P =  N =  

DAT= 1977. 
RPC= 1700.00 
MG = 02.80 
cu = 
u =  
NO2 = 
"L= 488.08 
ELE= 9.OQ 

DAT=l977. , 
SPC= 4108.00 

cu = 
u =  
No2= 
HAR= 1300.00 
ELF= 0.00 

= 229.00 

MT= 1977. 
SPC= 6308.00 
FIG = 368.00 
cu = 
u =  
N02= 
HAR= 2100.08 
ELE= 4.00 r 

? 



6 ID#=2-0844-13 TYP=WELL 
PH = 7.70 SPG= 
ALK= DIS= 
CA = 172.80 SR = 
ZN = HG = 
CL = i i 8 0 . 8 ~  BR = 
N(M= 0.80 P04= 
SE = PHE= 

7 ID#=2-0845-01 TYPsWELL 
PH = 8.10 SPG= 
ALK= DIS= 
CA = 59.80 SR = 
ZN = HC = 
CL = 290.@0 BR = 
N03= 1.00 P04= 
SE = PHE= 

8 ID#=2-8045-83 TYP=WELL 
PH = 7.70 SPG= 
ALK= DIS= 
CA = 32.80 SR = zN= HG = 
CL = 145.80 BR 
N03= 8.98 PO4= 
SE = PHE= 

9 ID#=2-0128-81 TYPzWELL 
PA = - 7.70 SPG= 
ALK= 169.00 D I S =  530.80 
CA 32.05 SR = 
ZN = 8.83 HG = 
CL = 160.00 BR = 

SE = 8.05 PHE= 8.81 
NO3 = 0.60 P04= 8.28 

10 I D#=2-0 120-82 TYP=lELL 
PH = 7.60 SPG= 
A m =  166.80 D I S =  457.00 
CA = 8.08 SR = 
ZN = 0.01 HG = 
CL = 118.08 BR = 
N03= 13.00 P04= 
SE = . 0.01 PHE= 8.80 

c 

COU=KAUA I 
WED- 244.08 
SUS 
BA = 
B =  
I =  
N O =  70.88 
CD = 

COU=KAUA I 
WED= 192.08 
sus= 
BA = 
B =  
I =  
S I O =  67.08 
CD = 

COU=KAUAI 
WED= 262.08 
sus = 
BA = 
B =  
I =  
SIO= 71.88 
CD = 

COU=KAUAI 
WED= 248.00 
SUS= 
BA = 
B =  
I =  
SIO= 77.00 
CD = 

COU=KAUA I 
WED= 312.88 
sus = 
BA = 
B =  
I =  
SIO= 73.00 
CD = 

WAD= 
LI = 
M N =  
AL = 
02 = 
S04= 
CR = 

WAD= 
LI = 
M N =  
AL = 
02 = 
SO4 = 
CR = 

WAD= 
LI = 
M N =  
AL = 
02 = 
SO4 = 
CR = 

WAD= 
LI 
M N =  
AL = 
02 = 
s04= 
CR = 

WAD= 
LI = 
M N =  
AL 
02 = 
S04= 
CR = 

LOC=KAUNALEWA-I LAT,LON= 228019. 1594448.80 
10.60 TEM= 22.08 FLO= Ex= 

NA = 250.00 K = 4.70 RB = 
FE = FET= F = 8.10 
PB = AS = SB = 
c02 = H2S= "4= 

143.88 C03= HCO= 138.88 CAR= 
AG = P =  N =  

7 DAT=1972, 
SPC= 3990.08 
FIG = 228.60 N cu = 
u =  
NO2 = 
H.IR= 
ELK= 8.00 

cn 

LOC=CAPlP 2 KS19 LAT,LON= 220053. 1594528.160 
11.80 TEM= 22.58 FLO= m =  

NA = 49.80 K 2.20 RB = 
FE = F m =  F = 0.20 
PR = AS = SB = 
c02 = H 2 S =  "4 = 

43.88 C03= HCO= 150.80 CAR= 
AG = P =  N =  

DAT= 1972. 
SPC= 1230.06 
MG = 76.00 
cu = u =  
N02= 
HAR= 
ELE= 8.00 

LOC=CAMP 2 Ks5 LAT,LON= 22t3055. 1594520.00 DAT=1972.  

FE = FET= 1 p  = 0.20 cu = 
PB = AS SR u =  
c02 = H2S= "4= NO2 = 

26.00 C 0 3 =  HCO= 156.08 CAR= HAR= 
AG = P =  N =  ELE= 10.08 

BPCP 760.08 18.60 TEM= 21.40 FLO= EH = 
NA = W . @ O  K = 1.78 RB = rw = 47.00 

LOC=KALEPA RIDGE LAT,LON= 220136. 1592055.80 
18.80 TFJI= 25.50 FLO= EH = 

NA 94.00 K = 2.40 RB 
20.80 FE = 48.00 FET= F = 0.10 

0.60 PB 0.03 AS = 8.01 BB = 
CO2= C . 6 c )  II2S= "4 

32.88 co3= HCO= 286.80 CAR= 
AG = P = 8.09 N = 1 .a0 

DAT= 1975. 
SPC= 860.00 
FIG = 33.00 
cu = 0.10 
u =  
NO2 = 
Him= 226.00 
EI,E= 13.80 

LOC=KALEPA RIDGE LAT(LON= 220134. 1592854.00 
10.80 TEN= 27.58 YLO= EH -. 

NA = 95.08 K = 2.68 RR = 
0.05 FE = FET= F = 0.20 
8.81 PB = O . @ l  AS = 0.00 SB = co2 = H2S= "4= 

23.08 C03= IICO= 202.00 CAR= 
AG = P =  w = 

DAT= 1972. 
SPC= 722.80 
PIG = P:i.B0 
cu = 0.01 
lJ = 
N02= 0.01 
€Im= 14.0.80 
E m =  12.00 



6: 
11, IW=2-0145-08 TYP=wELL 
PH = 7.80 SPC= 
A X =  DIS= 
Ch = 30.00 SR = 
ZN = HG = 
CL = 122.00 BR = 
NO3 = 1.20 P04= 
SB = . PRE= 

(;OU=KAUA I 
WED= 266.00 
sus= 
Bh = 
B =  
I =  
SI& 67.00 
CD = 

12 ID+=2-0145-09 l"=WLL COU=KATJAI 
PH = 7.90 SPG= WED= 283.00 
Am= DIS= sus= 
Ch = 35.00 SR = BA = 
ZN = HG B =  
CL = .152.00 BR = I =  
NO3 = 1.40 P04= S I O =  66.00 
SE = PHE= ' CD = 

13 ID#=2-0145-10 l"=wEu 
PH = 7.90 SPG= 
Am= 141.00 DIS= 356.00 
CA = 25.@0 m = 
ZN = nc = 
CL = 350.bS BR 
N03= 4.40 PO4= 
SE = %€'HE= 

COU=KAUAI 
WED= 270.00 
SUS= 
BA = 
B =  
I =  
SIO= 65.80 
CD = 

14 ID#=2-0145-11 TYP=WELL COU=KAUAI 
PH = 7.70 SPG= WED= 275.00 
ALK= 143.00 DIS= 491.00 SUS= 
CA 36.00 Sn = BA = 
ZN = n G  = E =  
CL = 175.80 BR = I =  
N03= 4.08 P M =  SIO= 59.618 
SE = PHE= CD = 

15 IW=2-0145-12 TYP=WELL 
PH = 8.08 SPG= 
ALK= DIS= 
CA = 33.00 SR = 
ZN = HG 
CL = 165.60 BR = 
N03= 1.00 P M =  
SE = PHE= 

COU=KAUA I 
WED= 272.00 sus = 
BA = 
B =  
I =  
SIO= 64.00 
CD = 

WAD= 
LI = 
M N =  
AL = 
02 = 
so4 = 
CR = 

WAD= 
LI = 
M N =  
AL = 
02 = 
SO4 = 
CR = 

WAD= 
LI = 
M N =  
AL = 
0 2 =  
S M =  
c R =  

WAD= 
LI = 
M N =  
AL = 
02 = 
504= 
c R =  

WAD= 
LI = 
M N =  
AL = 
02 = 
S04= 
CR = 

LOC=MANA-4 
11.00 TEM= 

NA = 
FE = 
PR = 
co2 = 

22.80 C03= 
AG = 

LAT,LOR= 220148. 1594535.00 
22.50 FLO= Ex= 
41.00 K = 1.50 RB = 

FET= F =  0.20 
AS = sn = 
119s NH4 = 
HCO= 183.00 CAR= 
P =  N =  

LOC=MANA-5 LAT,LON= 220148. 1594535.00 
10.138 TFN= 22.50 FLO= EH = 

NA = 58.00 IC = 1.80 rn = 
FE = FET= F =  8.20 
PB = A 6  = SB = 
c02 = H2S= "4 = 

29.00 C 0 3 =  HCO= 192.00 CAR= 
AG = P =  N =  

LOC=MANA-6 
10.40 TEN= 

NA = 
FE = 
PB = 
co2= 

16.00 CO3= 
AG = 

LOC=MAIfA-7 
10.80 TEM= 

NA 
FE = 
PB = 
co2= 

27.00 COS= 
AG = 

LOC=MANA-8 
10.70 TEPP 

NA = 
FE = 
PB = 
CQ2= 

26.00 COS= 
AG = 

LAT,LON= 228148. 1594535.88 
22.50 FLO= EH = 
31.00 K = 1.40 KR = 

AS = sn = 
3.50 IES= MI4 = 

HCO= 172.60 CAR= 
P =  N =  1 .0O 

FlW= F =  0.20 

LAT,LON= 228148. 1594535.00 
22.50 FLO= m =  
51.00 IC = 1.70 nn = 

FIST= F =  0.10 
AS = 8 B  = 

yIQIO= 174.00 CAR= 
P =  11 = 0.90 

5.60 II28= mr4= 

LAT,LON= 228148. 1594538.80 
22.00 FLO= = 
50.00 K = 1.60 RB = 

F =  0.20 
SB = 

FET= 
AS = 
II%S= NIIB = 
HCO= 172.00 CAR= 
P =  N =  

c 
DAT= 1972. 
SPCI 717.08 

cu = w =  
N02= 
HAH= 
ELE= 29.00 

rie = 44.00 

DAT= 1972. 
BPC= 847.60 
PIG = 4 d  .GO 
cu = u =  
NO2 = 
IIAR= 
ELE- 29.90 

DAT= 1972. 
SYC= 856.08 
PIC = 98.00 
cu = u =  
HAR= w 

? KO2 = VI 

I:m= 31 .ao 



16 ID#=2-0145-13 "YP=WELL 
PH = 7.70 SPG= 
ALK= DIS= 
CA = 23.00 SR 
ZN =. HG = 
CL = 72.00 BR = 
N03= 9000.00 PO4= 
SE = PHE= 

17 ID#=2-0145- 
PH = 7.70 
ALK= 
CA = 22.00 
ZN = 
CL = 65.00 
N03= 1 .QO 
SE = 

*16 TYP=lELL 
SPC= 
DIS= 
m =  
HG = 
BR = 
P M =  
PRE= 

COU=KAUA I 
WED= 251.00 
sus = 
BA = 
B =  
I =  
SIO= 62.00 
CD = 

COU=KAUA I 
WED= 262.00 
sus = 
RA = 
B =  
I =  
SIO= 65.00 
CD = 

- _ _  
ALK= DIS= 
CA = 22.00 SR = 
ZN = HG = 
CL = 70.00 ER = 
NO3 = 1.20 P04= 
SB = PRE= 

18 IDR'=2-0245-02 TYP=IITRI1EL COU=KAUAI 
PH = 7.60 SPG= WED= 105.00 

SUS = 
BA = 
B =  
I =  
S I O =  66.08 
CD = 

19 ID#=2-0320-01 "€'=WELL 
PH = 7.80 SPG= 
ALK= 79.80 DIS= 253.00 
CA = 9.20 SR = zl? = 0.01 RG = 
CL = 45.00 BR 
NOS= 0.90 PW= 

' SE = 43.80 PHE= 0.00 

20 ID#=2-0320-02 "€'="ELL 
PH = 7.40 SPG= 
ALK= 96.08 DIS= 219.00 
CA = 14.W SR = 
ZN = HG = 
CL = 25.00 BR 
N03= 0.40 PO4= 
SE = PHE= . 

COU=KAUAI 
WED= 240.00 
SUS= 
BA = 0.10 
B =  
I =  
SIO= 63.40 
CD = 0.00 

COU=KAUAI 
WED= 230.00 
SUS= 
BA = 
B =  
I =  
SIO= 59.00 
cn = 

WAD= 
LI = 
M N =  
AL = 
02 = 
504= 
CR = 

WAD- 
LI = 
M N =  
AL =. 
02 = 
SO4= 
CR = 

WAD= 
LI = 
M N =  
AL 
02 = 
SO4 = 
CR = 

WAD= 
LI = 
M N =  
AL = 
02 = 
S04= 
CR = 

WAD= 
LI = 
M N =  
AL = 
02 = 
S M =  
CR = 

LOCZMANA-9 LIIT,LOn= 220148. 1894535.00 
10.7@ TEM= 22.00 FLO= E H =  

NA = 24.08 K = 1.40 RB = 
FE = FET= F = 2000.00 
PB = A 8  = SB = 
co2 = ws= "4= 

13.00 C03= HCO= 165.08 CAR= 
AC P =  N =  

LOC=I'IANA- 12 LAT,LON= 220148. 1594535.00 
10.70 TEN= 22.00 FLO= EA = 

NA 26.00 K 1.38 m = 
FE = FlT= p =  0.20 
PB = AS SB = 
cot? = H 2 S  = "4 = 

12.00 co3= HCO= 170.00 CAR= 
AC, = P =  N =  

LOC=MANA SHAFT LAT,LOB= 220210. 1594525.08 
TIM= 23.00 &'LO= ISH = 
NA = 28.00 K 1.90 RB = 
FE = FIT= p =  0.00 
PB = AS = OB = 

12.00 cos= RCO= 181.08 CAR= 
co2 = IIl?lS= rm4= 
AC = P =  ri = 

LOC=NONOU-A LIIT , LON= 
20.00 TEM= 23.08 FLO= 

NA = 34.00 K = 
0.03 F15 = 0.81 FET= 
0.18 PI3 = 0.81 AB = 

C02 = H28= 
15.00 co3= nco= 
0.81 AG = (1.01 P = 

228354. 1592036.00 
ISH = 

1.78 IlB 
F =  8.09 

8.81 SB = 
"4 = 
CAR= 
N =  8.30 

LOC =liA I LUA 
55.C)O TEM= 

NA = 
FE = 
Pr3 = 
c02 = 

21.00 C03= 
AG = 

LAT,LON= 220346. 1592058.80 
FLO= m =  

30.00 K = R R =  
Frn= F = 0.00 
AS = SB = 
H28= "4= 

0.00 RCO= 117.00 CAR= 
P =  N =  

DAT= 1972. 
SPC= 523.08 
PIC, = 33.00 
CIJ = 
u . =  
NO2 = 
EAR= 
EL%= 31.00 

DAT= 1972. 
8PC= 419f9.88 
MC = 34.80 
cu = 
u =  
N02- 
HAR= 
ELE= 31.80 

DAT= 1972. 
BPC= 53r.88 
iW = 36 , $3 0 
CtJ 
u =  
NO2 = 
IIAR= 
ELE= 106.80 

DAT= 1975. 
SPC= 390.08 
Iw = 15.00 
cu = 0.62 
u =  
N02= 8.81 

ELE= 155.00 
I I A ~ =  91 .oo 

DAT= 1960. 
8PC= 
MC = 12.80 
co = 
u =  
NO2 = 
BAR= 85.00 
ELE= 90.80 

, 
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21 IW=2-0320-03 TYPeWELL 
PH = 6.98 SPG= 
ALK= 115.00 DIS= 248.00 
CA = 12.10 m = 
ZN = 0.03 RG = 
CL = 43.00 BR = 
NO3 = 1.30 PO4= 
SE = 0.00 PHE= 

COU=KAIJA 
WED= 302.00 sus = 
BA = 0.30 
B =  
I =  
SIO= 31.1Q 
CD 0.00 

WAD= 
LI = 
M N =  
AL = 
02 = 
$304- 
CR = 

22 IDR=t2-0321-01 TYP='ImLL 
PH = 7.20 SPG= 
ALK= 109.00 DISs 287.W 
CA = 16.00 Sn = 
ZN = HG = 
CL = 64.00 BR = 
N03= 5.30 P04= 
SE = PNEa 

COU=KAUAI 
WED= 276.00 
SUS = 
BA = 
B =  
I =  
SIO= 68.00 
CD = 

WAD= 
LI = 
E r n  = 
AL = 
02 9 

S M =  
CR = 

23 ID*=2-0348-04 Tpp="REZ COU=KAUAI 
PH = 7.89 SPG= WED= 62.00 , WAD= 
ALK= 135.00 DIS= 742.00 SUS= 
CA = 39.00 SR = Bh = 0.10 
73 = 0.11 HG = n =  
CL = 460.00 BR = I =  
N03= 1.20 PO4= 0,34 SIO= 72.00 
SE = 0.80 PBE= a.08 CD = 0.00 

24 IW=2-0421-01 TYP=WELL COU=KAUAI 
PH = 7.70 SPG= WED= 568.00 
ALK= 116.00 DIS= 270.00 SUS= 
CA = 18.00 SR = RA = 
7A = HG = B =  
CL = 41.00 BR = I =  
N03= 4.60 PO4= SIO= 83.00 
SE = PHE= CD = 

25 IW=2-0545 
PH = 7.30 
ALK= 174.00 
CA = 21.00 
ZN = 0.01 
CL = 17O.QO 
N03= 4.47 
SE = 0.01 

-01 TYP=rnLL 
SPG= ~- - 

DIS= 492.00 
SR = 
HG = 
BR = 
PO4= 0.21 
PEE= 0.00 

COU=KAUA I 
WED= 138.00 sus= 
BA = 
D =  
I =  
s10= 57.00 
CD = 

LI = 
m a  
AL 
0 2 1  
SO4= 
c R =  

WAD= 
LI = 
PlN = 
AL = 
02 = 
sO4= 
c R =  

WAD= 
LI = m =  
AL = 
02 = 
504= 
c R =  

i 

LOC=ROROU#9-1B LAT,LOR= 220354. 1592056.08 
21.20 TEM= 24.50 BLO= EH= 

NA = 38.00 K = 2.30 RB = 
0.03 FR 8.@5 FET= F = 0.13 
0.02 PB = 0.01 A S  = 0.01 SB 

C02= H 2 S =  NE14 = 
14.00 C03= RCO= 118.00 CAR= 
0.01 AG = 0.01 P = N =  

LOC=WAILUA-3 
17.40 TEM= 24.20 

NA = 39.00 
FE = 
PB = 
co2 = 

10.00 C03= 
AG = 

LATsLOIi= 220333, 1592105.00 
FLO= E N =  
K =  1.70 RB = 
F & p  F = 0.20 
AS = SI3 = 
H 2 S =  NR4= 
NCO= 128.00 CAR= 
P =  N =  

LOC=SAICI W A  631 LAT,LOE= 220341. 1594539.00 
TEM= 23.00 FLO= m =  
NA = 120.Oc) K = 3.90 RB = 

0.03 PE = 10.00 PET= p =  0.10 
0.10 PB = 8.01 AS = 0.01 BB = 

co2= 4.20 R2S= "4 = 
46.00 C03= HCO= 16ci.00 CAR= 
8.01 AG = 8.81 P = 8.11 N = 8.96 

LOC=WAILUA HkISTD UT,LON= 220416. 1592136.00 
29.10 TEM= 24.50 FLO= m =  

NA = 21.00 K = 1.80 RR 
FE = FET= F = 0.38 
PB = AB = sn = 
C02= II26= IW4 = 

7.50 con= HCO= 142.00 CAIC= 
AG = P =  N =  

LOC=KAULAULA W59 UT,LON= 228530. 1594587.00 
6.20 TEM= 25.00 FLO= m3 

NA = 76.08 IC = 1 . 6 0  nB = 
10.00 FE = 20.00 FE'P F =  (1.18 
0.01 PB = 0.01 A8 = 0.00 SB = 

CO2= 17.00 H2S= "4= 
17.00 C03= IICO= 212.80 CAR= 

AG = P = 0.07 N = 1.40 

c 
DAT= 19741. 
SPC- 342.00 
PIG = 8.40 cu = 0 .82 u =  
N02= 0.81 
H A W  94.88 
ELE= 187.00 

DAT=1971. 
SPC= 432.00 
PIG = 20.86 cu u =  
NO2 = 
HAR= 123.60 
ELE= 72.00 

/ 

DAT= 1975. 
WC= 1rso. 00 
FIG = 63 -00 
cu = 0.09 u =  
NO2 = 0.01 

ELE= 57.00 
mn= 370.60 

DAT= 1972. 
RPC= 360.08 
I f C  = 21 .08 
CU = 
u =  
WQ3 = 
ICAR- 132.00 
EL.E= 462 . 00 

DAT= 1975. 
BPC= RICJ.QO 
I N  = 42.06 
cu = 0.01 
1J = 
N02= 0.81 ? 
lItm= 240 .sa . 
KLE' 1311.00 



26 IW=2-0618-05 Tw=WELL 
PH = 7.00 SPG= 
ALK= 66.00 D I S =  169.00 
CA = 13.00 SR = 
ZN = HG = 
CL = 46.00 BR = 
NO3= 0.40 P04= 
8E = PHE= 

27 IfiS=2-0620-01 T w = W E L L  
PH = 7.30 SPG= 
A M =  80.00 D I S =  177.00 
CA = 12.00 SR = 
ZN = 0.04 HG = 
CL = 28.00 BR = 
N03= 0.90 PO4= 
SE = 0.81 PHE= 0.00 

COU=KAUAI 
WED= 225.00 
SUS= 
BA 
B = .  
I =  
SIO= 36.00 
CD = 

COU=KAUAI 
WED= 466.00 
sus= 
RA = 
B =  
I =  
SIO= 30.00 
CD = 

28 ID#=2-0622-01 TYP=TUNFIEL COU=K&UAI 
PH = 7.60 8PG= WED= 
ALB= 64.00 D I S =  105.00 SUS= 
CA = 5.60 SR = BA = 0.10 
ZN = 8.01 HG = B =  
CL = 15.00 BR = I =  
N03= 0.14 P04= S I O =  33.60 
SE = 0.00 PHE= 0.00 CD 8.00 

29 IM=2-0623-01 TYP=TUNNEL COU=KAUAI 
PR = 7.20 SPG= 
A M =  62.80 D I S =  100.00 
CA = 5.78 SR = 
ZN = 0.01 HG = 
CL 14.80 BR = 
N03= 0.10 P04= 
SE = 0.00 PBE= 0.00 

~~ 

WED= 
sus= 
BA = 0.10 
B =  
I =  
SIO= 31.50 
CD = 0.00 

30 ID#=2-0818-01 TYP=WELL 
PH = 7.30 OPG= 
ALK= 66.00 D I 8 =  312.80 
CA = 14.08 SR = 
ZN = 0.09 HG = 
C L  = 25.00 BR = 
NO3 = 1.80 P04= 
SE = 8.01 -PHE= 0.00 

C' 

COU=KAUA I 
WED= 433.00 
SUS = 
BA = 0.10 
R =  
I =  
S I O =  36.00 
CD = 0.00 

WAD= 
LI = 
m =  
AL = 
02 = 
S04= 
cn = 

WAD= 
LI = 
M N =  
AL = 
08 = 
s04= 
CR = 

WAD= 
LI = 
MN = 
AI. = 
02 = 
SO4 = 
CR = 

WAD= 
LI = 
M N =  
AL = 
02 = 
SO4= 
CR 

WAD = 
LI = 
" =  
AL = 
02 = 
S M =  
CR = 

LOGKEALIA-7 UT,  LON= 
6.00 TEM= 24.50 FLO= 

NA = 21.00 K = 
PE = PET= 
PB = AS 
C02= 13.00 H2B= 

6.30 C03= HCO= 
AG = P =  

LOC=KAPM CANNER LAT,LOlV 
11.60 TEM= 26.50 FLO= 

NA = 26.00 K = 
8.05 FE = rm= 
0.01 Pn 8.81 AS = 

CO2= 7.90 H 3 S =  
18.00 CO3= HCO= 

AG = P =  

LOC=N(uI,I KULI U T ,  LOA= 
360.80 TEM= 19.00 FLO= 

NA = 9.00 K 
0.03 FE = 8.81 rm= 
0.10 PI? = 0.01 AS = 

co2 = II2!3= 
4.88 Con= HCQ= 
0.01 AG = 0.01 P = 

L O C = M A K A L F ~ - 6  LAT, LON= 
574.80 TEM= 19.10 PLO= 

NA = 8.00 K = 
0.03 PE = 8.01 PET= 
0.10 PI3 = 0.01 AS = 

co2 = H2S= 
4.30 co3= nco= 
0.81 AG = 0.01 P = 

220615. 1591837.00 m =  
0.90 RB = 

B = 0.20 
SB = 
ma= 

80.80 CAR= 
rr = 0.10 

DAT= 1972. ? S P C =  260.00 VI 
MG = 12.00 cn 
cu = 
u =  
w02= 
HAn= 82.00 
ELE= c .oo 

220604. 15924314.00 nAT=1972. 
E H =  SPC= 216.430 

1.80 RB = PIC = 12.00 
8.01 P = 0.20 cu = 

0.00 SB = u =  
NII4 = N02= 0.07 

98.00 CAR= HAR= 79-88 
N = 8-28 ELF,= 249.00 

220631. 1592213.00 
m =  

0.44 RB = 
P = 0.05 

0.01 SB = 
"4= 
CAR= 
N = 

DAT= 1975. 
SPC= 151 .00 
lm = 7.40 
cu = 0.08 
u =  
YAR= 50.00 
ELE= 360. (39 

rm2= 0.01 

220628. 1592331.00 DAT=1975 .  
EH = 8PC= 143.00 

0.5" RB = MC = 7.00 
P = O . 0 5  cu = 0.02 

0.01 BB = 
NH4 = i\102= 0.0 1 

58.00 CAR= lfiZR= 46.00 
N =  ELK= 574.80 

u =  

/ 

LOC=ANAROU-A LAT,LOl7= 230825. 1501854.00 
12.58 TEM= 28.50 FLO= EH = 

NA = 40.00 IC = 2.00 nn = 

0.02 pn = 0.01 AS = 0.01 EB = 
0.03 FR = 0.12 Fm= B = 0.34 

c02 = 7.@0 R2S= hi4 = 
81.20 c03= HCO= 87.00 CAR= 

'N = 0.20 0.01 AG = 0.01 . I '  = 

SPC= DAT= 1973. 265.00 

I.rc = lEi.00 
cu = 0.81 
u =  
1\102= 0.01 
HAR= 8k3.08 
MAE= 27Q.QQ 

c 



3 1  IN-2-0818-02 TYP=WELL 
PA = 6.80 SPG- 
ALK= 86.00 D I S =  151.00 
CA = 9.90 SR = 
ZN = 0.01 BG = 
C L  = 24.00 BR = 
N03= 0.11 P04= 
SE = 0.00 PHE= 0.00 

32 IW=2-102@-02 TYP=wELL 
PA = 7.40 SPG= 
ALK= D I S =  
CA = 10.00 SR = 
ZN = BG = 
CL = 19.00 BR = 
NO3 = P M =  
SE = PHE= 

33 I W=2- 1020-03 TYP=IWLL 
PH = 7.60 SPG= 
ALK= 72.00 D I S =  139.00 
CA = 11.80 SR = 
ZN = HG = 
CL 15.00 BR = 
NO3 = P04= 
SE = PBE= 

34 ID#=2-1020-84 - TYP=WELL 
PH = SPG= 
AUC= 73.00 D I S =  147.00 
CA = 11.@0 SR = 
ZN = RC = 
CL = 22.00 BR = 
NO3 = P€H= 0.15 
SE = PHE= 

COU=KAUA I 
WED= 486.00 
sus = 
BA = 0.10 
B =  
I =  
SIO= 29.80 
CD = 0.00 

COU=KhUAI 
WED= 581.00 
SUS= 
BA = 
B =  
I =  
SIO= 35.08 
CD = 

COU=KAUAI 
WED= 780.00 
SUB= 
BA = 
D =  
I =  
8 I O =  36.00 
CD = 

COU=KAUAI 
WED= 600.00 
sus= 
BA = 
B =  
I =  
SIO= 39.00 
CD = 

35 ID#=2-1120-01 TYP=l"REL COU=KAUAI 
PH = 6.50 SPG= WED= 
ALK= 93.80 D I S =  168.80 SUS= 
CA = 2.%0 SN = BA = 
ZN = 0.10 HG = B =  
CL = 25.00 BN = I =  
N03= 15.00 P04= SIO= 13.00 
SE = 0.01 PHE= 0.01 CD = 

WAD= 
LI = 
m =  
AL = 
02 = 
SO4= 
c R =  

W A D =  
LI = 
M N =  
AL = 
02 = 
so4 = 
cn = 

WAD= 
LI  = 
PIN = 
AL = 
02 = 
S M =  
CR = 

WAD= 
LI  = 
M N =  
AL 
02 = 
SO4= 
CR 

WAD= 
LI = mi 
AL = 
02 = 
SO4= 
cn = 

LOGANAHOLA-B U T ,  LON= 
14.00 TIM= 23.50 FLO= 

NA = 20.00 K = 
0.03 FE = 0.01 FET= 
0.10 PR = 0.01 A 8  = 

CO2= H2S= 
25.00 C03= HCO= 
0.80 AC, = 0.01 P = 

LOC=MOLOAA- 
12.50 TFB= 

NA = 
FE = 
PI3 = 
C 0 2 =  

3.40 C03= 
AG = 

t1 U T ,  LON= 
21.50 FLO= 
15.00 K = 

PET= 
AS = 
R2S= 
BCO= 
P =  

220826. 1~91854.00 
Ex = 

1.50 RB = 
F = 0.21 

0.01 sn = 
"4 = 

96.00 CAN= 
N =  

221030, 1591928.00 m =  
0.60 Rn = 

F = 0.20 
SB = 

88.00 CAR= 
N =  

rw4 = 

LOc=HOLOM-2 LAT,LON= 221038. 1592038.00 
136.68 TEM= 22.00 FLO= EN = 

NA = 14.00 IC = 0.78 RB = 
FE = PET= F = 0.20 
PB = AB = SB = 
C 0 2 =  3.50 H2S= "4 = 

3.40 C 0 3 =  HCO= 8a .w  CAR= 
AG = P =  w = 0.00 

LOC=ALIOMAW U T ,  LON= 
41 .OO TEM= 20.8@ FLO= 

NA = 14.00 K = 
8.80 FE = 0.00 Prn= 

PB = AS = 
co2= n3s = 

4.30 cos= HCO= 
AG = P =  

221086. 1592003.08 
m =  

0.70 RR = 
F = 0.@0 
SB = 
m4= 

89.00 CAR= 
0.05 N 0.13 

DATz1975. - 
SPC= 282.80 
MG 1 1  .'30 
cu = 0.03 
u =  
NOZI- 0.91 
BAR= 76.90 
ELE= 270. r m  

DAT= 1972. 
SPC= 213.89 
PIC = 11.60 
cu = 
U .  

Hrn= 
ELE= 480.00 

r im = 

DAT= 1972. 
8" 210.00 

= 11.00 
cu = 
u =  
NQ2 = 
HAR= 73.00 
ELE= 3Gf3 .00  

DAT= 1974. 
SFC= 2l'd.00 
PI(: = 11 .90 
cu = 
u =  
IIAR= 73 .oo 
ELE= 30?.08 

r m =  

LOC=MOLOM TUN-3 LAT,LON= 221111. 1.592831.01) DAT=1973. 
250.08 TEN= 25.80 BLO= EH SPC= 251.00 

NA = 33.00 K = 1.10 nn = PIG = '7 .OQ 
FE = 0.143 FET= yz = 0.10 CU = 0.81 

6.50 PR 0.01 AB = 0.01 Sl3 = u =  
c02 = H2S "4 = NO2 = 

AG = P =  a ELE= 250.w 

? 
14.00 C 0 3 =  0.00 HCO= 6.00 CAR= HAR= 36.tl0 2 



36 IDn=2-1125-01 TYP=WELL 
PH = 7.10 9PG= 
ALK= 54.80 DIS= 112.00 
CA = 8.90 SR = 
ZN = HG = 
CL = 13.00 BR = 
N 0 3 =  0.70 PO4= 0.00 
SE = PHE= 

37 1Dn=2-1126-01 TYP=WELL 
PH = 6.70 SPG= 
A K =  68.60 DIS= 125.00 
CA = 26.00 SR = 
ZN = 0.02 HG 
CL = 17.30 BR = 

SE = 0.01 PHE= 0.00 
NOS= 0.11  PO^= 

38 IM=2-1126-02 TYPWELL 
PH = 7.70 SPG= 
ALK= 68.00 DIS= 145.00 
CA = 13.00 SR = 
ZN = 0.01 HG = 
CL = 17.00 BR = 
N03= 0.50 P M =  0.28 
SE = 0.01 PHE= 

39 ID#=2-1229-03 TYP=WELL 
PH = 7.50 SPG= 
ALK= 72.08 DIS= 146.80 
CA = 14.00 SR = 
ZN = 0.01 HG 
CL = 22.80 RR = 
N03= 0.24 P04= 0.25 
SE = 0.01 PHE= 0.00 

COU-KAUAI 
#ED= 790.00 
sus = 
BA = 
B =  
I =  
SIO= 39.00 
CD = 

COU=KAUAI 
WED= 763.80 
SUS= 
RA = , 

B =  
I =  
S I O =  32.80 
CD = 

COU=KAUAI 
WED= 760.00 
sus= 
BA = 
B =  
I =  
SIO= 47.00 
CD = 

COU=KAUA I 
WED= 466.00 
sus= 
RA 0.10 
B =  
I =  
SIO= 38.00 
CD = 0.88 

40 ID#=2-1327-01 TYP="NFX COU=KAUAI 
PH = 7.28 SPG= WD= 
ALK= 57.00 DIS= 140.00 SUS= 
CA = 7.50 SR = BA = 
ZN = HC = R =  
CL = 29.00 BR = I =  
N 0 3 =  2.08 P04= SIO= 36.80 
SE = PHI= CD = 

WAD= 
LI = 
" =  
AL = 
0 2 =  
SO4= 
CR = 

WAD= 
LI  = 
M N =  
AL = 
02 = 
SO4 = 
CR = 

WAD= 
LI = 
M N =  
AL = 
02 = 
SO4 
CR = 

WAD= 
LI  = 
M N =  
AL = 
02 = 
S M =  
CR 

WAD= 
LI = 
M N =  
AL = 
02 = 
SO4 
CR = 

LOC=KI LAUEA- 1 LAT,LOI?= 221141. 1592525.00 
16.50 TEM= 24.50 FLO= E H =  

NA = 10.80 K = 0.90 RB = 
FE = PEr= F = 0.00 
PB = AS = SB = 
c02= H 2 8 =  m4= 

1.00 cos= HCO= 66.00 CAR= 
AC = P =  N =  

LOC=ECDC- 1 LAT*LON= 221150. 1592645.00 
27.00 TEN= FLO= E H =  

NA = 6.80 K = 0.20 RB = 
0.01 FE = 0.02 PET= F = 0.14 
0.02 PB = 0.01 AS = 0.00 Sn = 

co2= H2S= "4= 
2.00 C03= HCO= 83.00 CAR= 

AG = P =  N =  

LOC=ECDC2 HAI?ALE LAT,LOTi= 
TEH= 23.50 FLO= 
NA = 12.00 K = 

0.05 PE = 40.00 FET= 
0.82 PI3 = 69.01 AS = 

CO2= 2.68 H28= 
2.60 C03= HCO= 

AG = P =  

LOC=FIAKA RI DCX LAT 9 LON= 
12.80 TFM= 24.00 PLO= 

NA = 14.88 K = 
8.83 PE = 18.80 Frn= 
0.02 PB = 8.01 AS = 

co2 = 4.58 H26= 
4.10 COS= (3.08 nCO= 

AC = 8.81 P = 

LOC=ANINI TUNNEL LAT,LOTl= 
28.00 TEM= 23.89 PLO= 

NA = 20.00 K = 
PR = Frn= 
Pn = AS = 
co2 = 1i2!3= 

8.98 C03= HCO= 
AC = P =  

221150. 1592650.00 
EH = 

0.90 IUD = 
P 0.00 

8.00 SB = 
"4= 

83.00 CAR= 
0.09 N = 0.28 

221201. 1592934.00 m =  
0.90 m = 

F = 8.20 
8.01 SB = 

"4= 
88.08 CAR= 
0.08 rr = 0.22 

221335. 1592148.00 
EH = 

1.10 RB = 
P = 0.20 
#I3 = 
Mi4 = 

69.00 CAR- 
P I =  

? DAT= 1972. 
SPC- 150.00 
FIG = 6.80 03 
cu = 
u =  
NO2= 
HAR= 50.08 
ELE= 39C).oo 

DAT= 1969. 
BPC= 
Me = 2.58 
cu = 0.01 
u =  
NO2= 0.01 
HAR= 60.98 
ELE= 347.00 

D.NT= 1975. 
SPC= 200.00 
MC = 8.70 
cu = 6.84 
u =  
N02= 0.CY 
HNc= 60.69 
ELE= 3'33.06 

DAT= 1975. 
SPC= 220.00 
MG (4.90 
cu = 8.63 
u =  
N02= e.01 
HAR= 76.00 
ELE= 1lrb.BO 

DAT= 1972. 
SPC= 205.00 

cu = 
u =  
NO2 = 
HhR= -50.00 
ELE= 2n.QO 

w: = 7.70 



41 IW=2-1333-01 TYP=WELL 
PA = 7.40 SPG= 
ALK= 74.80 DIS= 139.80 
CA = 11.00 SR = 
ZN = 0.81 HG = 
C L  = 19.08 BR = 
NOS= 0.50  1'04' 0.i5 
SE = 0.01 PEIE= 0.00 

42 I D-2-5426-84 TYP=WE&L 
PH = 7.80 SPG= 
ALK= 91.00 DIS= 252.00 
CA = 13.00 Sll = 
ZN = HG = 
C L  = 55.00 BR = 

Po4= e.40 
PEE= 

NO3= 
SE = I .  

COU=KAUAI 
WED= 159 .OO WAD= 
SUS= ' LI  = 
BA = 0.10 MN = 
B =  AL = 
I =  02 = 
SfO= 33.80 S04= 
CD '= 0.00 CR 

43 , ID#=2-5427-01 TYP=TTELL 
PH = 7.60 SPG' 
ALR= 71.88 DIS= 179.00 
CA =' 9.81) -SR = 
ZN = 8.03 HG = 
C L  = 21.00 BR = 
N 0 3 =  0.49 PO4= 0.43 
SE = 0.00 PIE= . q.00 

44 IW=2-5427-02 "€'=WELL 
PH = 7.50 SPG= 
ALK= 543.08 DIS= 178.80 
CA = 7.20 SR = 
ZN = 0.83 HG = 
C L  = 3e.00 BR = 
N03= 0.64 P04= 
SE = 0.01 PRE= 0.00 

COU=K&UA I 
WED= 393.00 WAD= 
sus = LI = 
nA = " =  

AL' = m =  
SIO= 58.00 S04= 
CD = CR = 

45 ID+=2-5530-02 Tw=VELL 
PH = 7.38 SPG= 

CA = 5.80 SR = 
ZN = 0.03 HG = 
C L  = 26.00 BR = 
N03= 4.00 P04= 
SE = 0.05 PBE= 0.01 

ALK= 68.00 DIS= 187.00 

COU=RAUA I 
WED= 455.00 
slls = 

SIO= 59.00 
CD 

COU=KAUA I 
WED= 503.80 

RA = 0'. 10 
B =  
I =  
SIO= 36.80 
CD = 0.00 

SUSt 

W A D =  
LI  = 

B =  AI4 = 
I =  02 = 

604= 
CR = 

RA = 0.10 mr = 

, WAD= 
LI = 
m =  
AL = 
02 = 
s04= 
CR = 

WAD= 
LI  = 
M N =  
AL = 
02 = 
SO4 = 
CR 

COU=KnUAI 
WED= 758.00 
SUB= 
B A =  
B =  
I =  
SIO= 52.00 
CD = 

LOC=HAEHA DEEP LAT,MH= 
14.20 TEH= 22.50 F M =  

NA = 18.00 K = 
0.00 FE = 20.06' FET= 
0.84~ Pa = 11.01 AS = 

co2= 5.70 H2S= 
HCO= 3.20 cos= 

0.01 AG = 6.01 P = 

221318. 1593359.00 
EH = 

F. = 0.10 
0.01 SB = 

NII4 = 

0 .85  N = 0.20 

i . i o  RD = 

90.08 cim= 

DATz1975. . 
SPC= 210.00 
PfG = 9.00 
cu = 0 . w  
u =  
NO2 = 
HAR= 65.00 
ELE= n3.m 

LOC=ICOLOA-C LAT,LOH= 215418. 1592604.00 I)AT=1977. . 
25.10 TKM= FLO= m =  SPC= 366.00 

1.40 RH PIG = 17.80 36.88 IC = 
20.m Frn= F = 0.10 cu = 

PB = AS = SB = - a =  
co2= 18.00 II2S= "4= rioz= 

12.00 C03= 0.00 WCO= 111.08 CAR= lMR= 100.08 
Ae = P = 0.13 N = 1.00 ELE- 153.80 

LOC=ICOLOA-A U T ,  LOIT= 21 5454. 1 5927442.80 
45.20 TJ?M= 23.00 FLO= m =  

NA = 21.00 K = 1.40 nn = 
0.83 PE = 10.00 PET= E : =  0.10 
8.10 PI3 = 0.01 A 8  = 0.01 RE = 

c02= 0.50 II"S= "4 = 
5.80 cos= ICO-  a6.069 CAR= 

0.01 P = 0.,14 N = 0.43 

LOC=KOLOA-B LAT,LOlY= 315455, 1592742.00 
45.00 TEN= 23.00 FLO= m =  

NA = 16.00 K = 1.50 TcB = 
. 0.83 FE = 0 .05  PET= F = 8.11 

0.02 Pl3 = 0.01 AS = 8.01 SB = 
co2= W2S= NII4= , 4.90 co3= HCO= 93.00 CAR= 

0.81 AG = 0.01 P = N =  

LOC=LAWAI CANITER LAT,LOH= 
124.00 TEM= 23.00 FLO= 

NA = 20.00 K = 
0.10 FE = 0.10 FET= 
0.30 PB = 0.03 AS = 

c02 = IES= 
16.40 COS= HCO= 

AG = P =  

215524. 1593030.00 
EH .= 

O . M  RR = 
F = 0.20 

0.01 SB = 
NII4 = 

88.00 CAR= 
N = ,  

DATr 1975. 
SPC= 258.80 
P W  = 18.00 
cu = 6.03 u =  
m a =  0.Q1 
IiAH= 66.89 
ELE= 244.00 

DAT= 1973. 
SPC= 
PIG = 15.08 
cu = 0.02 
u =  
IMR= 70.m 
I%E= 243. @O 

noZ= 0.01 

DAT=1956. 
HPC= 260.09 
MC = L ) .  98 
cu = 0.10 
u =  
RO2= 0;oo  
IlhR= 51.79 
ELE= 44.0.00 

7 
v, 
W 



46 ID#=2-5530-03 TYP=WELL 
PH = 7.90 SPG= 
ALK= 60.c)n D I S =  170.00 
CA = 5.80 SR = 
ZN = 0iO1 HG = 
C L  = 23.00 BR = 
NO3= 0.54 PO4= 0.37 
S E  = 0.00 PHE= 

47 IW=2-5531 
PH = 9.80 
ALK= 113.30 
CA = 2.60 
ZN = 0.01 
C L  = 46.00 
N03= 8.59 
SE = 0.01 

-01 TYP=wELL 
SPG= 
D I S =  
s R =  
HG = 
B R =  
P W =  
PHE= 0.00 

48 IW=2-6533-01 TYP=WELL 
PH = SPG= 
ALK= 73.00 D I S =  179.00 
CA = 12.00 SR = 
ZN = HG = 
CL = 28.00 BR = 
N03= P W =  0.12 
SE = PEE= 

49 IW=2-5534-03 TYP=WELL 
PH = 7.30 SPG= 
ALK= 129.00 D I S =  325.00 
CA = 3.70 SR = 
ZN = 0.01 RG = 
CL = 37.00 BR = 

8E = 0.01 PHE= 0.00 
 NO^= 0.71  PO^= 0.77 

60 IDn=2-5631-01 TYP=wFLL 
PH = 7.00 SPG- 
ALK= 64.00 D I S =  142.00 
CA = 9.20 SR = 
ZN = IIG = 
C L  = 22.00 BR = 
NO3= PW= 0.15 
SE = PHE= 

COU=KAUA I 
WED= 695.00 
SUS= 
BA = 0.10 
B =  
I =  
SIO= 59.00 
CD = 0.00 

COU=KATJAI 
WED= 952.00 
sus= 
BA = 
B =  
I = ' 0.00 
SIO= 59.00 
CD = 

COU=KAUA I 
WED= 190.00 
sus= 
BA = 
B =  
I =  
SIO= 49.00 
CD = 

COU=KAUA I 
WED= 109.00 
SUS= 
BA = 0 .  10 
B =  
I =  
SIO= 50.00 
CD 0.00 

COU-KAUA I 
WED= 1125.00 
SUS' 
BA = 
B =  
I =  
SIO= 42.00 
CD = 

WAD= 
LI = 
M N =  
AL = 
02 = 
SW= 
c R =  

WAD= 
LI = 
M N =  
AL = 
02 = 
S W =  
CR = 

WAD= 
LI = 
rm = 
AL = 
02 = 
SO4 = 
CR = 

WAD = 
L1 = 
MI? 
AL = 
02 = 
SO4 = 
CR = 

WAD= 
LI  = 
m =  
AL = 
02 = 
sw= 
CR = 

LOC=IAWAI DEEP H LAT*LOrcl= 215535. 1593026.01 
53.30 TEM= 22.50 FLO= E A =  

NA = 19.00 K = 1.40 RB = 
0.03 FE = 10.00 FET= F = 0.01 
0.10 PB = 0.01 A 8  = 0.01 SB = 

cg2= 1.50 H2S= "4 
8.70 C03= HCO= 73.00 CAR= 
0.01 AG = 0.01 P = 0.12 N = 0.51 

LOC=KALNIEO 24 LAT, LOR= 
43.00 T E M =  25.00 FLO= 

NA = 46.00 K = 
0.05 PE = 0.03 FET= 
0.06 PB = 0.81 AS = 

c02 = H 2 8 =  
8.00 C03= HCO= 

AG = P =  

LOC=HANAPEPE LAT * LON= 
9.90 TEM= 21.50 PLO= 

NA = 22.08 K = 
5.00 PE = 40.00 PET= 

P B  = AS = 
co2 = n29= 

9.30 C03= liCO= 
AG = P =  

215503. 1593117.00 
EH = 

10.90 RB = 
P = 0.38 

0.08 SB = 
"4 = 
CAR= 
N = 0.00 

215543. 1593345.01 
E H =  

1.40 RB = 
F = 0.10 
SB 
NH4= 
CAR= 

0.04 N = 0.02 

LOC=IIANAPEPE VAL LAT,LON= 215524. 1593424.00 
10.50 TRM= 28.50 PLO= m =  

NA = 93.00 K = 2.00 RB = 
0.03 FE = 10.08 PET= P = 0.30 

CO2= 13.Q0 H2S= NIl4  = 
25.030 C03= HCO= 183.00 CAR= 
0.01 AC, = 0.01 P = 0.28 N = 4.50 

0.10 rn = 8.01 AS = 8.01 SB = 

\ 

DAT= 1975. 
S P C =  220.00 
MC = 9.40 
cu = 0.82 
u =  
Nm= a.01 
Z\R= 61.00 
ELE= 600.00 

DAT= 1968. 
S P C =  
MCI = 1.130 
cw = 0.01 
u =  
N02= 0.02 
HAR= 10.90 
ELE= 630.W 

DAT= 1974. 
BPC= 251.04) 
F E  = 13.00 
CU = 
u =  
NO2 = 
IIAR= 84.W 
ELE= 95.00 

DAT= 1975. 
8 P C =  465.00 
FIG = 5 .  I 8  
cu = 0 . m  
u =  
wo2= 0.01 
Em= 3t9.03 
ELE= 78.80 

LOC=KALAJIEO LAT * LON= 
33.00 TEM= 28.70 FLO= 

NA = 15.00 K = 
8.08 PE = 18.00 PET= 

PD = A S  = 
CO2= 9.10 II2S= 

3.70 C 0 3 =  nco= 
AC = ..- P =  

218629. 1593141.01 DAT=1974 .  m =  
F = 0.18 CU = 
SB = u =  
NH4 = NO2 = 

57.00 CAR= €IAR= 60 .OO 
0.05 N = 8.25 lXE= 887.00 

S P C =  201.00 
1 .a0 RB = MG = 9.00 

c 



51 IDis=2-5635-01 TYP=l"REL COU=KAUAI 
PH = 7.80 SPG= WED= 364.00 
A X =  111.00 DIS= 456.00 SUS= 
CA = 6.15 SR = QA = 0.10 
ZN = 0.01 RG = B =  
CL = 140.00 BR = 
N03= 0.55 PO+ 43.30 
SE = -0.00 PHE= 0.00 CD = 0.00 

LOC=MANIENIEULA LAT,LON= 
WAD= 20.00 TEM= 22.50 FLO= 
LI = NA = 100.00 K = 
MIP = 0.03 FE = 0.04 F n =  
AL = 0.10 PB = 0.01 AS = 
02 = C02= 3.10 H 2 S =  
BO4= 31.00 C03= 0.00 I K O =  
CR'= 0.01 AG = 0.01 P = 

215635. 1593550.01 DAT=1975. 
. E H =  SPC= 125.00 

MG = 16.08 
F =  0.37 CU = 0.02 

"4 = N02= 0.01 
CAR= HAR= 96.80 
N =  1.30 ELE= 376.00 

7.70, RB = 

0.01 SB = 8 I . J =  

52 IDisp2-5638-01 T Y P = " N E L  COU=KAUAI 
PH = 8.Q0 SPG= WED= 56.00 
ALK= 148.00 D18= 261.80 SUB= 
CA = 9.80 SR = BA = 
Zi? = HG = B =  
CL = 20.00 BR = I =  
NO3 = 9.70 P04= 
SE = ' PRE= 

53 ID*=2-5725-01 TYP= COU=KAUA I 
PH = SPG= WED= 300. 
ALK= 85.00 DIS= 1 
CA = 8.60 SR = Rh = 0.10 
ZN = 8.01 IIG = B =  
CL = 19.00 BR = I , =  
N03= 0.44 P04= SIO= 36.68 
$E = 0 PHE= 0.00 CD = 4.~30 

54 ID#=2-5823-01 TYP=TU"iEL COU=KNJAI 
PH = 6.80 SPC= WED= 
ALK= 50.00 DIS= 132.00 SUS= 
CA = 6.70 SR = BA = 0.30 
ZN = 0.15 HG = B =  
CL = 22.00 BR = I =  
NO3= 0.90 P04= 8.25 .SIO= 32.80 
SE a.00 PBE= 0.00 CD = 0.00 

WAD= 
LI = 
M N =  
AL = 
02 = 
SO4 = 
CR = 

WAD= 
LI 
FiN = 
AL = 
02 = 
SO4 
CR = 

WAD= 
/LI .= 

M N =  
AL = 
02 = 
sw= 
CR = 

55 IDn'=2-5840-02 TYP=WELL 
PH = 7.90 SPG= 
ALK= 97.00 DIS= 363.00 
CA = 8.60 SR = 
ZN 0.01 HG = 
CL = 120.00 BR = 
N03= 0.95 PO41 0.64 
8E = 0.00 PHE= 0,OO 

COU=KAUAI 
WED= 190.09 WAD= sus= LI = 
BA = 0.10 "4 = 
B =  AL = 
I =  02 = 
SIO= 73.00 504- 
CD = 0.00 CR = 

MC=PZISH I ITAUL I LAT,LON= 215612. 1593D10.01 
9.00 TP$= 23.00 FLO= E H =  

NA = 40.00 K = 3.30 I1s = 
FE = FET= F = 0.20 
PB = AS = BB = 
CO2= H29= MI4 = 

HCO= 180.00 CAR= 
AG = P =  H 2-20. 

14.80 COS= 

LOC=KOKOLAU TUN A LAT , LON= 
300.00 TRM= 21.80 FLO= 

NA = 9.60 K = 
8.03 FE = 0.01 Flm= 
0.10 PI3 = 0.81 A S  = 

CO2= H2S= 
4.70 C03= IIC0= 
0.01 - A G  = 6:01 Y = 

215747. 1592534.80 
EH = 

1.20 RB = 
p =  0.16  

0.81 SB = 
"4 = 
CAR= 
N =  

LOC=GAJUINGHOUSE LAT,LON= 215845. 1592321.80 
187.00 TFW 22.00 FLO= m =  

NA = 16.00 K ,  = 1.30 HB = 
18.00 FIT = 10.00 I**ET= P = c1.10 
8.02 PB = 0.01 A S  = 0.01 SB = 

CO2= 15.80 H2S= "4 = 
1 l . W  CW3= 0.CPO HCO= 61.00 CAR= 
8.01 AG = 0.01 P = 0.03 N = 0.88 

LOC=liAIMEA-26 LAT,LON= 215803. 1594812.01 
5.60  TEM= 24.50 FLO= Ell = 

NA = 84.00 K = 3.50 RB = 
10.00 FE = 50.00 PET= F 0.12 
@.la PII = 0.01 AS = 0.01 SB = 

c02= 2.40 H2S= mi4= 
17.00 C03= HCO= 118.00 CAR= 
0.01 AG = 0.01 P = 0.21 N = 1.10 

DAT= 1973. 
SPC= 380.00 
FIG = 1Ci.flo 
cu = 
u =  
NO2 = 
HAR= 86 00 
ELE= 43.00 

DAT= 1975. 
6PC= 260.00 

cu = 0.83 
u =  
r m  = 0.81 

ELE= 300.00 

rgc = 1 1  .oo 

mn= 

DAT= 1977 
SPC= 181.00 
F K  = 8.69 
cu = 0.02 
u =  
Ii.'LR= 52 . 00 
ELE= 187 .08 

rqo2= 0.81 

DAT= 1978. 
SPC= 600.00 
PIC, = 12.08 
cu 8.03 
u =  
N02- 0.01 

E m =  161.00 
rim= 71 .w 



56 IW=2-5842-02 TYP=TuTJREL COU=KAUAI 
PH = SPC= WED= 57.00 
Am= 160.00 DIS= 416.00 SUS= 
CA = 15.80 SR = BA 0.10 
ZN = 8.05 HC = B =  
CL = 140.00 BR = I =  
N03= 1.20 P M =  SIO= 40.20 
SE = 0.00 PHE= 0.00 CD = 0.00 

57 ID#=2-5842-03 TYP=TuryNEL COU=KAlJAI 
PH SPG= ,WED= 48.00 - __ 
ALK= DIS= SUS= 
o h =  s R =  BA = 
ZH = HG = B =  
CL = 310.00 BR-= I =  
N03= PO4= S I O =  
SE = PHE= CD = 

58 IW=2-5843-01 TYP=TU"EL COU=KAlJAI 
PH = 7.4& SPG= 
ALK= 149.00 DIS= 294.00 
CA = 9.00 SR = 
ZN = 0.01 HG = 
CL = 67.00 BR = 
N03= 0.94 P M =  
SE = 8.80 PHE= 0.80 

WED= 53.00 
SUS= 
BA = 0.10 
B =  
I =  
SIO= 56.10 
CD = 8.00 

69 IW=2-5921-01 TYP=WELL 
PH = 7.20 SPG= 
Am= 134.00 DIS= 266.00 
CA 39.10 SR = 
ZN = 0.01 RG = 
CL = 23.00 BR = 
NO3 = 0.10 PO4= 
SE = 8.01 PEE= 0.01 

60 IW'2-5923-02 TYP=WEU 
PH = 6.00 SPG= 
A M =  54.00 DIS= 136.08 
CA = 7.40 SR = 
ZN = RG = 
CL = 24.00 BR = 
NO3 = P M =  0.55 
SE = PHE= 

C) 

COU=KAUAI 
WED= -540.00 
sus= 
BA = 
D =  
I =  
SIO= 32.00 
CD = 

COU=KAUAI 
WED= 180.00 
SUS= 
BA = 
B =  
I =  
SIO= 33.00 
Cb = 

. .  

WAD= 
LI = 
M N =  
AL = 
0 2 =  
S04= 
c R =  

WAD= 
LI = 
M N =  
AL = 
02 = 
S04= 
c R =  

WAD= 
LI = 
M N =  
AL = 
02 = 
so4 = 
CR = 

WAD= 
LI = 
M N =  
AI, = 
02 = 
SO4 = 
CR = 

WAD= 
LI = 
MIV = 
AL = 
02 = 
S M =  
CR = 

Loc=KEKAHA 
0.00 TEM- 

NA = 
0.03 FE = 
0.10 PB = 

co2 = 
23.00 C03= 
0.01 AG = 

PLSll LAT,LOIV= 
24.50 FLO= 
66.00 K = 
0.01 FET= 
0.01 AS = 

Has= 
NCO= 

0.01 P = 

215854. 1594246.00 Ex= 
4.00 RB = 

F 0.10 
0.01 SB = 

NH4= 
CAR= 
N =  

DAT= SPC= 1975. 750.00 

BIG = 26.00 
cu = 0.02 
u =  
N02= 0.01 
RAR= 154. , 00 
EIX= 60.00 

LOC=INLUHULUNUI LAT,LOH= 
0.90 TEW 25.00 FLO= 

NA = K =  
FE = PET= 
PB = AS = 
C02= H2S= 
C03= HCO= 
AG = P =  

215843. 1594228.00 
EH = 
R B =  
F =  
sn = 
"4= 
CAR= 
N =  

LOC=REKAHA SHAFT LAT,LOIV= 215857. 1594381.00 
0.20 TFJI= 24.00 FLO= E H =  

NA = 54.00 K = 2.20 RB = 
0.03 PE = 0.01 PET= F = 8.27 
0.10 PB = 0.01 AS = 0.01 SB = 

c02 = H2S= ~ m4= 
14.00 C03= HCO= 164.08 CAR= 
0.00 AC = 0.01 P = N =  

LOC=KhLAPA RIDGE LnT,LOA= 215958. 1592143.00 
16.00 TEM= 23.00 FLO= ETI = 

NA = K =  R B =  

30.80 PI3 = 6.81 AS = 0.81 SB = 
co2 = H 2 S =  NH4 = 

52.70 COS= IICO= 163.00 CAR= 
A c  = P =  N =  

0.00 FE = 0.40 FET= F = 0.20 

LOC=KILOTIANA U T  , LON= 
225.90 TEM= 23.30 FLO= 

NA = 18.08 K = 
0.00 FE = 20.00 PET= 

PB = AS = 
C02= 17.00 H2S= 

6.60 C03= 0,OC) HCO= 
AC = P =  

215901. 1592353.02 
EH = 

1.30 Rn = 
F = 0.10 
sn = 
NII4 = 

66.08 CAI€= 
0.00 N = 0.72 

DAT. 1977. 
PP!:= 1256.00 
PIG = 
CU = 
u =  
NO3 = 
IUR= 
ELK= 45.00 

DAT= 1975. 
SPC= Fill .p0 
PIC = 1') .G!) 
cu 1 0.63 
I T  :: 

NO2 0.01 
HAR- 1 12.63 
E m =  57.00 

DAT= 1977. 
SPC= 1 'HP .I)o 
PIG = 3.30 
cu = 
U =  
N02= 
BAR= 67.M) 
ELE= 37' I .OO 



c 
61 ID#=2-5939-01 TYP="NEL COU=KAUAI 
PB = 7.30 SPG= WED= 43.00 
ALK= 138.00 DIS= 218.00 SUS= 
CA = 12.00 SR = BA = 0.10 
ZN = 0.03 HG = B =  
CL = 74.00 BR = I =  
NO3 = 0.60 P04= SIO= 36.10 
SE = 0.08 PHE= 0.00 CD = 0.00 

62 ID*=2-5942-01 "P+WELL COU=BGUAI 
PA = 7.60 SPG= WED= 210.00 
A M =  133.00 DIS= 275.00 SUS= 
CA = 10.88 SR = BA = 
ZN = HG = B =  
CL = 41.00 BR = I =  
N03= 9.10 P M =  SIO= 48.00 
SE = PHE= CD = 

63 IN-2-5943-01 TYP="NEL COU=KAUAI 
PH = 7.50 SPC= WEDS 57.00 
ALK= 164.00 DIS= 570.00 SUS= 
CA = 25.00 SR = BA = 
ZIP = HG = B =  
CL = 340.00 BR = I =  
N03= P M =  0.49 SIO= 77.80 
SE = PHE= CD = 

WAD= 
LI = 
m =  
AL = 
02 = 
S M =  
CR = 

WAD= 
LI = 
m =  
AL = 
02 = 
SO4 = 
c R =  

WAD= 
LI = 
m =  
AL = 
02 
S M =  
CR = 

., . . .. , , .~ . 

LOC=WA INEA-9 LAT *LON= 
9.00 TEM= 24.50 FLO= 

NA = 33.00 K = 
0.07 FE = 0.12 FET= 
0.10 PB = 0.01 AS = 

c02= N25= 
7.90 C03= HCO= 
0.01 AG = 8.01 P = 

LOC=PAUA VALLEY LAT*LON= 
7.50 TEPP 24.00 FLO= 

NA = 55.08 K = 
FE = FET= 
PR 
c02= 

10.00 C03= 
AG = 

LOC=WAI AWA 
- TEM= 
NA = 

10.630 FE = 
PB = 
c02= 

33.00 CO3= 
AG = 

215906. 1593956.00 
E H =  

1.90 RB = 
F = 0.21 

0.01 SB = 
"4 = 
CAFl= 
N =  

f 
I 

DAT- 1975. 
SPC= 40?.00 
PIG = 20.00 
cu = I,. of! 
u =  
NO2= 0.01 
HNL= 1 123. b3 
ELE= 4 0 . w  

215911. 1594247.00 DATt1970. 
EH = SPC= 410.630 

1.80 RE) = PIG = 17 .:x 
F = 0.20 CU 
SB = u =  AS 

H2S= "4 = 
HCO= 168.00 CAR= 
P =  N =  

S" LATrLON= 215937. 1594342.01 
EH = 24.50 F M =  

98.00 K = 5.20 RD = 
30.00 FET= F = 0.10 

AS = 8B = 
10.00 H2S= "4= 

NO2 = 
HAR= 95.80 
ELE= 191.00 

DAT= 1975. 
SPC= 1150.00 
MG = 43.00 
cu = 
u =  
N02= 

HCO= 200.0Q CAR= HAR= 2446.09 
P = 0.16 N 2.10 ELE= 5 7 . m  
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