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ABSTRACT 

I n  t h i s  p a p e r  a n  i n t e r f e r e n c e  tes t  c o n d u c t e d  
i n  A p r i l  1984 a t  O h a a k i  is a n a l y s e d ,  and t h e  
p r e s e n c e  o f  a s i n g l e  l i n e a r  no- flow b o u n d a r y  
i s  i n v e s t i g a t e d .  T h r e e  w e l l s  g a v e  c lear  
r e s p o n s e s  t o  t h e  o p e n i n g  and c l o s i n g  o f  t h e  
source we l l .  When e a c h  o f  t h e s e  t h r e e  
r e s p o n d i n g  we l l s  is d e a l t  w i t h  i n  i s o l a t i o n ,  
and  a f i t  o f  t h e  i n f i n i t e  r e s e r v o i r  
l i n e - s o u r c e  s o l u t i o n  is compared 'wi th  a f i t  
t h a t  i n c l u d e s  a l i n e a r  no- flow b o u n d a r y ,  i t  is 
a p p a r e n t  t h a t  t h e  € i t  w i t h  a l i n e a r  boundary  
i s  c l o s e r .  However,  t h e r e  is n o  l o c a t i o n  fo r  
t h e  l i n e a r  boundary  t h a t  is c o n s i s t e n t  w i t h  
a l l  t h r e e  r e s p o n s e s .  A compromise l o c a t i o n  
f o r  a l i n e a r  boundary  is Eound by f i t t i n g  to  
a l l  t h r e e  r e s p o n s e s  a t  o n c e .  When t h i s  f i t  is 
compared w i t h  a compromise f i t  o f  t h e  i n f i n i t e  
r e s e r v o i r  l i n e - s o u r c e  s o l u t i o n  to a l l  t h r e e  
r e s p o n s e s ,  t h e  f i t  w i t h  t h e  boundary  i n c l u d e d  
i s  c lose r .  

THE TEST 

I n  an i n t e r f e r e n c e  t e s t  c o n d u c t e d  a t  t h e  
O h a a k i  g e o t h e r m a l  f i e l d  i n  N e w  Z e a l a n d  (see 
F i g u r e  1) i n  A p r i l  1984 ,  BR20 was d i s c h a r g e d  
a t  237 t / h r  f o r  two w e e k s  w h i l e  t h e  r e s p o n s e s  
a t  BR13, BR23 and  BR34 were m o n i t o r e d .  T h i s  
work was c o n d u c t e d  by t h e  M i n i s t r y  of Works  
a n d  Deve lopmen t ,  Wairakei. The r e s p o n s e s  a re  
p l o t t e d  i n  F i g u r e  3. A l l  t h r e e  wel ls  
r e s p o n d e d  w i t h  p r e s s u r e  c h a n g e s  o f  a b o u t  50 
kPa ,  w i t h  l a r g e r  r e s p o n s e s  i n  t h o s e  wel ls  t h a t  
a r e  closer to  BR20, c o n s i s t e n t  w i t h  
e x p e c t a t i o n s  f o r  a homogeneous r e s e r v o i r .  

SEMILOG PLOTS 

P r e v i o u s  s t u d i e s  of p r e s s u r e  r e s p o n s e s  a t  
Ohaak i  h a v e  been i n t e r p r e t e d  as  i n d i c a t i n g  t h e  
p r e s e n c e  o f  l i n e a r  no- flow b o u n d a r i e s .  
M e n t i o n  is made i n  T a b l e  7 . 2  o f  G r a n t  e t  
a l .  (1982)  o f  b a r r i e r  e f f e c t s  i n  tes ts  
i n v o l v i n g  BR23, RR13, BR34 and  BR31. 
G r a n t  ( 1 9 8 0 )  o b s e r v e d  t h r e e  s e m i l o g  s t r a i g h t  
l i n e s  i n  t h e  r e s p o n s e  o f  BR23 t o  t h e  d i s c h a r g e  
of BR13, e a c h  o n e  w i t h  twice t h e  s l o p e  o f  t h e  
p r e v i o u s  o n e ,  and h a s  s u g g e s t e d  t h e  b a r r i e r  
l o c a t i o n s  as i n d i c a t e d  i n  F i g u r e  1 t o  e x p l a i n  
them. Semi log  p l o t s  f o r  t h e  t e s t  s t u d i e d  i n  
t h i s  p a p e r  a r e  i n  F i g u r e  2.  P o s s i b l e  s t r a i g h t  
l i n e s  a r e  i n d i c a t e d  on t h e s e  p l o t s .  T h e s e  a r e  
n o t  i n c o n s i s t e n t  w i t h  t h e  s l o p e- d o u b l i n g  
e f f e c t  e x p e c t e d  i f  b a r r i e r s  a r e  p r e s e n t ,  b u t  
w i t h  t h e  g a p s  p r e s e n t  i n  t h e  d a t a ,  and  t h e  
s h o r t  l e n g t h  o f  t h e  s t r a i g h t  s e g m e n t s  o f  d a t a ,  
w e  h a v e  no c o n f i d e n c e  i n  r e s u l t s  b a s e d  o n  
t h e s e  l i n e s .  

LINE-SOURCE FITS 

The r e s p o n s e s  were s e p a r a t e l y  f i t t e d  w i t h  t h e  
l i n e - s o u r c e  or T h e i s  s o l u t i o n ,  wh ich  may be  
d e r i v e d  f o r  a n  i n f i n i t e  homogeneous i s o t r o p i c  
t w o- d i m e n s i o n a l  r e s e r v o i r  ( G r a n t ,  1982  or 

Mat thews  and R u s s e l l ,  1 9 6 7 ) .  The f i t t i n g  was 
a c c o m p l i s h e d  by a n o n l i n e a r  r e g r e s s i o n  p rogram 
which  m i n i m i s e s  t h e  sum o f  t h e  squared 
r e s i d u a l s  by a d j u s t i n g  p a r a m e t e r s  r e l a t e d  to  
t h e  p e r m e a b i l i t y - d e p t h  and t h e  s t o r a t i v i t y  of 
t h e  r e s e r v o i r .  T h e s e  f i t s  a re  p l o t t e d  i n  
F i g u r e  3. The r e s u l t s  o f  t h e s e  f i t s  a r e  
p r e s e n t e d  i n  T a b l e  1. The v a l u e s  of 
p e r m e a b i l i t y - d e p t h  and  s t o r a t i v i t y  for BR34 
a r e  a b o u t ' h a l f  t h e  v a l u e s  f o r  BR23, s u g g e s t i n g  
t h a t  BR34 c o u l d  l i e  close to  a b a r r i e r ,  a s  
f u r t h e r  e x p l a i n e d  l a t e r  i n  t h i s  p a p e r .  

FITS INCLUDING A B A R R I E R  

A b a r r i e r ,  by  which w e  mean a s t r a i g h t ,  
i n f i n i t e l y  l o n g ,  no- flow boundary  i n  t h e  
t w o- d i m e n s i o n a l  r e s e r v o i r ,  c a n  be  i m i t a t e d  b y  
a n  a p p r o p r i a t e l y  p l a c e d  image w e l l  w i t h  t h e  
same f l o w  h i s t o r y  a s  t h e  s o u r c e  w e l l .  S i n c e  
t h e  d i f f u s i o n  e q u a t i o n  f o r  t h e  c h a n g e  i n  
p r e s s u r e  is l i n e a r ,  l i n e - s o u r c e  s o l u t i o n s  c a n  
b e  s u p e r p o s e d ,  o n e  for t h e  s o u r c e  we l l  and o n e  
for t h e  image w e l l .  The n o n l i n e a r  r e g r e s s i o n  
p rogram now a l s o  a d j u s t s  a p a r a m e t e r  t h a t  
d e p e n d s  o n  t h e  (unknown) d i s t a n c e  from t h e  
o b s e r v a t i o n  w e l l  t o  t h e  image w e l l .  T h i s  
n u m e r i c a l  a p p r o a c h  is more a c c u r a t e  t h a n  t h e  

Ohaaki 
Power 

Station 

F i g u r e  1. W e l l  l o c a t i o n s  a t  Ohaak i  g e o t h e r m a l  
f i e l d ,  N e w  Z e a l a n d .  The i n d i c a t e d  
wel ls  p a r t i c i p a t e d  i n  a m u l t i p l e  
i n t e r f e r e n c e  test  i n  A p r i l  1 9 8 4 .  
The s o u r c e  w e l l  was BR20. The two 
h e a v y  s t r a i g h t  l i n e s  a re  s u g g e s t e d  
b a r r i e r  l o c a t i o n s  f rom G r a n t  ( 1 9 8 0 ) .  
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F i g u r e  2 .  P l o t s  o f  t h e  p r e s s u r e  c h a n g e s  i n  
RR34, BR23 and BR13 r e s p e c t i v e l y ,  
a g a i n s t  t h e  l o g  o f  t h e  time s i n c e  
p r o d u c t i o n  began  i n  BR20. The 
s t r a i g h t  l i n e s  a r e  drawn a s  a g u i d e  
t o  t h e  e y e ,  and a r e  n o t  E i t t e d .  The 
i n i t i a l  p r e s s u r e s  h a v e  been  a d j u s t e d  
t o  g i v e  r e a s o n a b l e  numbers  on t h e  
v e r t i c a l .  a x i s ,  and a r e  n o t  t h e  
a c t u a l  i n i t i a l  downhole  p r e s s u r e s ,  
a s  it is t h e  p r e s s u r e  c h a n g e s  t h a t  
a r e  m o d e l l e d .  
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F i g u r e  3. P l o t s  o f  t h e  r e s p o n s e s  i n  BR34, 
BR23 and BR13 r e s p e c t i v e l y  t o  
p r o d u c t i o n  and s h u t t i n g  o f  BR20. 
The f i t t e d  l i n e s  a r e  t h e  r e s u l t  oE 
f i t t i n g  t h e  l i n e  s o u r c e  s o l u t i o n  to  
e a c h  w e l l  s e p a r a t e l y ,  s u p e r p o s i n g  
fo r  c h a n g e s  i n  f l o w r a t e s .  The 
f l o w r a t e  c h a n g e s  of 237 t / h r  i n  BR20 
a r e  i n d i c a t e d  on t h e  p l o t  for  BR13. 
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Table 1. Resu l t s  of the  f i t s  i n  F i g u r e s  3 ,  4. 
The f i r s t  set of r e s u l t s  is from 
f i t t i n g  the l i n e  source  s o l u t i o n  for 
j u s t  t h e  source  w e l l .  The second 
set  is from f i t t i n g  t h e  l i n e  source  
s o l u t i o n  f o r  t h e  source  w e l l  and an 
image w e l l .  that is, wi th  a b a r r i e r .  
F i t t e d  values  of t h e  
permeabil i ty- depth (kh )  and  t h e  
s t o r a t i v i t y  (@ch)  are given f o r  both 
sets of r e s u l t s .  The f i t t e d  
d i s t a n c e  L from t h e  obse rva t ion  well 
t o  t h e  image w e l l  is given i n  t h e  
second set .  The roo t  mean squared 
d e v i a t i o n  4MS of t h e  f i t  from t h e  
d a t a  is given f o r  b o t h  sets as an 
i n d i c a t i o n  of t h e  c loseness  of f i t  
obtained.  Uncer t a in t i e s  are  taken 
as t h r e e  times t h e  s tandard  e r r o r s .  
The r e s e r v o i r  f l u i d  i s  assumed t o  be 
l i q u i d  a t  270 deg C. 

a. No b a r r i e r  f i t t e d  
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Figure 4 .  P l o t s  of the  responses i n  BR34, 
BR23 and BR13 respec t ive ly  t o  
product ion and s h u t t i n g  of BR20. 
T h e  f i t t e d  l i ne s  a r e  the  r e s u l t  oE 
f i t t i n g  the  l i n e  source s o l u t i o n  fo r  
BR20 and an image w e l l  to each w e l l  
s e p a r a t e l y .  T h e  f lowrate  changes of 
237 t /h r  i n  BR20 a r e  ind ica ted  on 
t h e  p l o t  f o r  BR13. 

BR13 37 ' f l  .15 2.01 1207 ~- 
BR23 52 2 1  .22 f.O1 744 
BR34 27 2.3 .116 k.003 576 

b. Barrier f i t t e d  

WELL kh(d-m) @ch(m/MPa) L ( m )  4 MS( Pa) 

BR13 56 22 .10 i.007 3500 2150 523 
BR23 95 f 2  .14 2.007 1700 2120 487 
BR34 53 2.4 . 2 3  2.08 1200 f400 577 

semilog method, since i t  does not r e q u i r e  t h e  
Theis  s o l u t i o n  t o  reach semilog s t r a i g h t - l i n e  
behaviour.  The f i t s  r e s u l t i n g  from including 
an image w e l l ,  t h a t  is, a b a r r i e r ,  a r e  p l o t t e d  
i n  Figure  4 .  The r e s u l t s  of these f i t s  a r e  
presented i n  Table 1. These r e s u l t s  have been 
obta ined by f i t t i n g  to each observat ion w e l l  
s e p a r a t e l y .  The f i t s  a r e  c l o s e r  fo r  BR13 and 
BR23 when t h e  image well  is p r e s e n t ,  a s  
ind ica ted  by t h e  mean squared r e s i d u a l s  i n  
Table 1. The f i t  fo r  BR34 is not d e t e c t a b l y  
improved by including an image wel l ,  a s  the  
minimisation p laces  t h e  image w e l l  a t  t h e  same 
d i s t a n c e  from BR34 a s  t h e  d i s t ance  of t h e  
source  wel l .  T h i s  doubles the va lues  of 
permeabi l i t y -dep  th  and s t o r a t  i v i  t y  , br inging 
them more i n t o  l i n e  w i t h  va lues  for  t h e  o the r  
wells. 

Each nonl inear  minimisation g ives  a d i s t a n c e  
from t h e  observat ion w e l l  t o  t h e  image wel l ,  
or  g ives  a c i r c l e  cent red  o n  the  obse rva t ion  
w e l l  o n  w h i c h  t he  image wel l  l i e s .  Three such 
c i r c l e s ,  cen t red  on th ree  d i f f e r e n t  
observat ion wells,  should l o c a t e  t h e  image 
wel l  uniquely.  Each c i r c l e  g ives  a n  e l l i p s e  
t o  which the  b a r r i e r  is tangent (Vela, 1977). 
The th ree  e l l i p s e s ,  f a t t ened  by t h e  
u n c e r t a i n i e s  of the  f i t t e d  parameters,  a r e  
ind ica ted  i n  F igure  5. There is c l e a r l y  n o  
c o n s i s t e n t  loca t ion  fo r  a l i n e a r  boundary. 

Another technique €or l i n e a r  boundary 
d e t e c t i o n ,  involving semilog type curve 
matching (Sageev e t  a l . ,  1985),  has  been 
app l i ed  to i n t e r f e r e n c e  tests a t  Ohaaki with 
s i m i l a r  r e s u l t s  (Leaver e t  a l . ,  1985a and 
1985b, Sageev e l  a l . ,  1986).  That is,  each 
ind iv idua l  response is c o n s i s t e n t  w i t h  t h e  
ex i s t ence  of a l i n e a r  boundary, but the  
pos i t ion ing  of t h e  boundary is n o t  c o n s i s t e n t  
f o r  d iEfe ren t  t e s t s  or observat ion wells. 
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F i g u r e  5. E l l i p s e  l o c a t i o n s  f rom t h e  r e s u l t s  
of t h e  f i t s  i n  F i g u r e  4 .  The 
b a r r i e r  f o r  e a c h  f i t  is t a n g e n t  to 
t h e  e l l ipse  f o r  t h a t  f i t .  
u n c e r t a i n t i e s  i n  f i t t e d  p a r a m e t e r s  
mean t h e  e l l i p s e s  are f a t t e n e d .  

The  d a t a  t h a t  is f i t t e d  to  i n  F i g u r e  4 is 
s p a c e d  i n  o n e- h o u r l y  i n t e r v a l s .  T h e  r e s i d u a l s  
o f  t h e  f i t s  a re  h i g h l y  a u t o - c o r r e l a t e d ,  
v i o l a t i n g  t h e  a s s u m p t i o n  o f  i n d e p e n d e n c e  t h a t  
u n d e r l i e s  t h e  s t a t i s t i c a l  t h e o r y  b e h i n d  t h e  
e f f i c a c y  o f  r e g r e s s i o n  and t h e  c o m p u t a t i o n  o f  
u n c e r t a i n t i e s .  When t e n- h o u r l y  v a l u e s  o f  
p r e s s u r e  a r e  used  i n s t e a d  (E. B r a d f o r d ,  
p r i v a t e  c o m m u n i c a t i o n ) ,  t h e  r e s i d u a l s  h a v e  a 
l o w  a u t o - c o r r e l a t i o n .  T h i s  p r o c e d u r e  makes 
t h e  e l l ipses  e v e n  f a t t e r ,  and d o e s  b r i n g  them 
closer t o g e t h e r ,  b u t  n o t  enough to  r e s o l v e  t h e  
c o n s i s t e n c y  p rob lem.  

FITTING SIMULTANEOUSLY 

I n  a n  attempt t o  place t h e  image w e l l  ( a n d  
h e n c e  t h e  b o u n d a r y )  i n  a u n i q u e  compromise  
l o c a t i o n ,  t h e  d a t a  f rom t h e  t h r e e  o b s e r v a t i o n  
wells was f i t t e d  to  s i m u l t a n e o u s l y .  T h a t  is, 
t h e  sum o f  t h e  s q u a r e d  r e s i d u a l s  f o r  a l l  t h r e e  
r e s p o n s e s  was m i n i m i s e d .  To a c c o m p l i s h  t h i s ,  
t h e  t h r e e  d a t a  sets were p l a c e d  end  to e n d ,  
and  t h e  model  r e s p o n s e  set up  for  t h e  
l i n e- s o u r c e  s o l u t i o n  and a n  image w e l l .  The 
image wel l  s o l u t i o n  i n v o l v e d  t h e  two unknown 
c o o r d i n a t e s  of its l o c a t i o n  i n  a n o n l i n e a r  
manner .  The d i f f e r e n t  i n i t i a l  v a l u e s  o f  t h e  
p r e s s u r e s  i n  e a c h  w e l l  were accommodated by  
a l s o  f i t t i n g  t h r e e  s t e p  f u n c t i o n s .  T h i s  was 
n e c e s s a r y  f o r  c o m p u t a t i o n a l  r e a s o n s  - t h e  
c h a n g e s  i n  p r e s s u r e s  are  wha t  d e t e r m i n e  t h e  
r e s e r v o i r  p a r a m e t e r s .  A t o t a l  o f  t h r e e  
n o n l i n e a r  and Eour l i n e a r  p a r a m e t e r s  were 
f i t t e d .  

The r e su l t s  o f  t h i s  s i m u l t a n e o u s  compromise 
f i t  a re  p r e s e n t e d  i n  T a b l e  2.  The  f i t s  a r e  
p l o t t e d  i n  F i g u r e  6 .  They a r e  worse t h a n  a n y  
o f  t h e  i n d i v i d u a l  f i t s ,  a s  m i g h t  b e  e x p e c t e d  
Eor s u c h  a compromise. The 
p e r m e a b i l i t y - d e p t h ,  s t o r a t i v i t y  and image wel l  
l o c a t i o n  are  t h e  b e s t  compromise f o r  a l l  t h r e e  
r e s p o n s e s  a t  o n c e .  The r e s u l t i n g  b a r r i e r  
l o c a t i o n ,  smeared  by t h e  u n c e r t a i n t i e s  i n  t h e  
f i t t e d  parameters,  is shown i n  F i g u r e  7. When 
t h e  p r o g r a m  i s  r u n ,  t h e  n o n l i n e a r  r e g r e s s i o n  
is s u p p l i e d  w i t h  s t a r t i n g  g u e s s e s  f o r  t h e  
c o o r d i n a t e s  l o c a t i n g  t h e  image w e l l ,  f rom 
which  l o c a t i o n  i t  moves t h e  image w e l l  i n  a n  
a t tempt  t o  g e t  a closer f i t .  F o r  t h r e e  o f  t h e  
Eour s t a r t i n g  p o i n t s  t r i e d  (see F i g u r e  7 ) ,  t h e  
p rogram f o u n d  t h e  same optimum 1 . o c a t i o n  f o r  
t h e  image w e l l .  F o r  t h e  s t a r t i n g  p o i n t  t h a t  
was f u r t h e s t  f rom t h i s  optimum, t h e  p rogram 
moved t h e  image w e l l  l o c a t i o n  as f a r  away a s  
p o s s i b l e ,  s u g g e s t i n g  c o n v e r g e n c e  to  a 
n o - b a r r i e r  model.  
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F i g u r e  6.  P l o t s  o f  t h e  r e s p o n s e s  i n  BR34, 
BR23 and B R 1 3  r e s p e c t i v e l y  t o  
p r o d u c t i o n  and s h u t t i n g  o f  BR20. 
The f i t t e d  l i n e s  i n  t h e s e  p l o t s  a re  
t h e  r e s u l t  o f  f i t t i n g  t h e  l i n e  
s o u r c e  s o l u t i o n  f o r  BR20 a n d  a n  
image w e l l  to a l l  t h r e e  wells 
s i m u l t a n e o u s l y .  The f l o w r a t e  
c h a n g e s  o f  237 t / h r  i n  BR20 a re  
i n d i c a t e d  o n  t h e  p l o t  f o r  BR13. 

T h i s  compromise  f i t  was t h e n  oompared w i t h  o n e  
which  h a s  no image w e l l ,  t h a t  is, w i t h  a 
compromise s i m u l t a n e o u s  f i t  o f  t h e  i n f i n i t e  
r e s e r v o i r  l i n e- s o u r c e  s o l u t i o n .  The f i t s  
r e s u l t i n g  f rom s u c h  a r e g r e s s i o n  are  p l o t t e d  
i n  F i g u r e  8. The f i t t e d  parameters a r e  
i n d i c a t e d  i n  T a b l e  2.  C l o s e  i n s p e c t i o n  of t h e  
f i t s  c o n f i r m s  t h e  i m p l i c a t i o n  o f  t h e  mean 
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Figure 7. The heavy lines indicate possible 
harrier locations, given by the fit 
.plotted in Figure 6 .  The range of 
possible locations arises from the 
uncertainties in the fitted image 
well location. The three locations 
marked with a crosshair indicate the 
four different starting points tried 
for the image well in the regression 
program, from which it converged to 
the present location. The 
regression did not converge from the 
location marked with a dagger. 

Table 2. Results of the fits in Figures 6 .  8 .  
The first results are from fitting 
the line source solution for the 
source well and an image well, that 
is, with a barrier. The second 
results are from fitting the line 
source solution for just the source 
well. Compromise fitted values of 
the permeability-depth (kh) and the 
storativity (@ch) are given for both 
sets of results. The fitted 
location coordinates in meters south 
(U) and west (VI from the source 
well BR20 to the image well are 
given in the first set. The root 
mean squared deviation JMS of the 
fit from the data is given for both 
sets as an indication of the 
closeness of fit obtained. 
Uncertainties are taken as three 
times the standard errors. The 
reservoir fluid is assumed to be 
liquid at 270 deg C .  

a. Barrier fitted to all three observation 
wells simultaneously 
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Figure 8 .  Plots of the responses in BR34, 
BR23 and BR13 respectively to 
production and shutting o f  BR20. 
The fitted lines in these plots are 
the result of fitting the line 
source solution for  BR20 as the only 
source well (no barrier) to all 
three wells simultaneouslv. The 

kh(d-m) @ch(m/MPa) U(m) V(m) J MS (Pa 1 flowrate changes of 237 t/hr-in BR20 

66 t1 .14 t.01 1700 2400 2400 2200 2084 
are indicated on the plot for BR13. 

b. Simultaneous fit, no barrier. 

kh( d-m) @ch( m/MPa) JMS( Pa) 

47 tl .14 t.01 4241 
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+ productive wells 
unproductive wells 

pigure 9. C o n t o u r s  of  p r e s s u r e  drawdown i n  
b a r s  from u n d i s t u r b e d  v a l u e s  a t  
Ohaaki ,  r e s u l t i n g  from f i e l d- w i d e  
w e l l  d i s c h a r g e .  Taken from G r a n t  
and I les  (1981) .  

squared  r e s i d u a l s  - t h e  t h r e e  se ts  o f  
r e s p o n s e s  t a k e n  t o g e t h e r  a r e  b e t t e r  f i t t e d  
when t h e r e  is a l i n e a r  boundary p r e s e n t .  T h i s  
i m p l i e s  t h a t  t h e  values  of  p e r m e a b i l i t y- d e p t h  
and  s t o r a t i v i t y  o b t a i n e d  w i t h  a b a r r i e r  
p r e s e n t  a r e  more a c c u r a t e  than  t h o s e  o b t a i n e d  
w i t h  no b a r r i e r .  

I t  is a l i t t l e  s u r p r i s i n g  t h a t  t h e  model w i t h  
a s i n g l e  l i n e a r  boundary is so s u c c e s s f u l  a t  
Ohaaki ,  when i t  i s  n o t i c e d  t h a t  c o n t o u r s  o f  
t h e  drawdown from t h e  u n d i s t y r b e d  r e s e r v o i r  
bunch t o g e t h e r  (Gran t  and I les,  1981,  and 
reproduced  h e r e  i n  F i g u r e  9 ) ,  s u g g e s t i n g  
s e v e r a l  n o t  v e r y  l i n e a r  b o u n d a r i e s  or r e g i o n s  
o f  reduced  p e r m e a b i l i t y .  The f i t t e d  boundary 
l o c a t i o n  d i s p l a y e d  i n  F i g u r e  7 d o e s  c o r r e s p o n d  
t o  one of  t h e  i n d i c a t e d  r e g i o n s  of  bunched 
c o n t o u r s  i n  F i g u r e  9. Improved f i t s  c o u l d  be 
o b t a i n e d  by i n t r o d u c i n g  a n o t h e r  l i n e a r  
boundary i n t o  t h e  model (and a t  leas t  a n o t h e r  
t w o  n o n l i n e a r  p a r a m e t e r s ) .  

CONCLUSIONS 

When r e s p o n s e s  to i n t e r f e r e n c e  tests a t  Ohaaki 
a r e  c o n s i d e r e d  i n d i v i d u a l l y ,  a model o f  t h e  
r e s e r v o i r  a s  an i n f i n i t e  homogeneous i s o t r o p i c  
two- dimensional  porous  medium w i t h  a l i n e a r  
no- flow boundary g i v e s  good f i t s ,  and t h e  f i t s  
a r e  b e t t e r  w i t h  t h e  b a r r i e r  t h a n  w i t h o u t  it. 
However, t h e  f i t s  are  i n  c o n f l i c t  over  t h e  
l o c a t i o n  o f  t h e  b a r r i e r .  

When t h e  t h r e e  r e s p o n s e s  of  A p r i l  1984 t o  
p r o d u c t i o n  from BR20 are c o n s i d e r e d  
s i m u l t a n e o u s l y ,  an a d e q u a t e  compromise 
l o c a t i o n  for t h e  b a r r i e r  is found.  S i n g l e  
compromise v a l u e s  o f  r e s e r v o i r  p a r a m e t e r s  a re  
also o b t a i n e d .  T h i s  s i m u l t a n e o u s  f i t  is 
closer than  a s i m u l t a n e o u s  f i t  w i t h o u t  a 
b a r r i e r  p r e s e n t .  
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