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O c t o b e r  28 ,  1970

Union O i l  Company of  Canada L i m i t e d  
335 -  8 t h  Avenue ,  S.W.
C a l g a r y  2 ,  A l b e r t a

A t t e n t i o n :  Mr. J . T ,  Puree

Dear S i r :

Re :_MPR, Crush  U n i t  #1

F u r t h e r  t o  our  r e c e n t  c o r r e s p o n d e n c e  on t h e  s u b j e c t ,  t h e  
w a t e r f l o o d  MPR h a s  now been  f i n a l i z e d  a t  1383 STBOPD, a s  d e ­
t a i l e d  on t h e  a t t a c h e d  fo rm  9A» The MPR a p p l i e d  f o r  was 1483 
STBOPD, and  r e a s o n s  f o r  t h e  downward a d j u s t m e n t  a r e  p r i n c i ­
p a l l y  due t o  ou r  u se  of  a lower  v a l u e  f o r  average,  p o r o s i t y  
and  a h i g h e r  v a l u e  f o r  a v e r a g e  w a t e r  s a t u r a t i o n .  A l l  p a r a ­
m e t e r s  were  d i s c u s s e d  a t  l e n g t h  when you r  M e s s e r s  C. C r a c k n e l l  
and Yu--l.in Lu v i s i t e d  t h i s  o f f i c e  on O c to b e r  15, 1970.

The p o r o s i t y  v a l u e  u s e d  by Union was 1 9 . 67o,being t h e  a v ­
e r a g e  f o r  a l l  c o r e d  w e l l s .  However ,  some w e l l s  were  n o t  c o r e d  
and i n c l u s i o n  of  s o n i c - l o g - d e r i v e d  d a t a  f rom  t h e s e  r e s u l t s  i n  
t h e  low er  v a l u e  o f  18.57° u se d  i n  our  c a l c u l a t i o n s .

I n  t h e  c a s e  of  w a t e r  s a t u r a t i o n ,  ou r  v a l u e  o f  177. was d e ­
r i v e d  f rom  i n d u c t i o n  lo g  r e a d i n g s .  U n i o n ' s  v a l u e  o f  11.37, was 
o b t a i n e d  f rom  a c o r r e l a t i o n  of  p o r o s i t y  w i t h  w a t e r  s a t u r a t i o n  
d e r i v e d  f rom  c a p i l l a r y  p r e s s u r e  and  o i l - b a s e  c o r e  d a t a  f rom 
c o r e s  i n  t h e  M i l l i g a n  an d  P e e j a y  F i e l d s .  As d i s c u s s e d  w i t h  
y o u r  p e o p l e  on O c to b e r  15,  1970,  we do n o t  c o n s i d e r  t h a t  t h e s e  
d a t a ,  a s  p r e s e n t e d  on F i g u r e  13-C of  U n i o n ' s  p r e s s u r e  m a i n t e n ­
a n c e  s u b m i s s i o n ,  y i e l d  t h e  mos t  r e a s o n a b l e  i n t e r p r e t a t i o n  of  
t h e  f l u i d  s a t u r a t i o n  i n  t h e  r e s e r v o i r .  The f o l l o w i n g  o b s e r v a ­
t i o n s  l e d  t o  ou r  c o n c l u s i o n :

a )  Tbe o i l - b a s e  c o r e  d a t a  f rom  d-58~E/9A~A-16 ( P e e j a y )  
w e re  o b t a i n e d  f rom  some 3 1/2 feet :  o f  m a t e r i a l , l o ­
c a t e d  a p p r o x i m a t e l y  60 f e e t  above  th e  o i l / w a t e r  co n ­
t a c t .  J u d g i n g  f rom t h e  c o r e  d e s c r i p t i o n  accompany ing 
t h e  c o re  a n a l y s i s  r e p o r t ,  t h e  r o c k  was d o l o m i t e ,  n o t  
s a n d s t o n e .  C o r r e l a t i o n  of  w a t e r  s a t u r a t i o n  v a l u e s  
f rom  t h e  o i l - b a s e  c o r e  and  f rom i n d u c t i o n  log  d a t a
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i n d i c a t e s  r e a s o n a b l e  a g r e e m e n t ,  w i t h  the  e x c e p t i o n  
of  one v e r y  low p e r m e a b i l i t y  p l u g ,  I n  v iew  of  the  
. l i k l i h o o d  t h a t  m ob i l e  w a t e r  would, be f l u s h e d  from 
t h e  c o re  by d r i l l i n g  f l u i d ,  t h i s  c o r r e s p o n d e n c e  
c o u ld  be e x p e c t e d  at. such  an  e l e v a t i o n  above the  
o i l / w a t e r  c o n t a c t .

b) C a p i l l a r y  p r e s s u r e  d a t a  were o b t a i n e d  f rom f o u r  c o r e ­
p l u g s  i n  e a c h  of d-63-G and d~74~G/94~H~2. These d a t a ,  
a t  a c a p i l l a r y  p r e s s u r e  i n  t h e  l a b o r a t o r y  of  20 p s i ,  
a r e  i n c l u d e d  i n  you r  F i g u r e  13C, However , i f  t h e  o i l /  
w a t e r  c o n t a c t  i n  M i l l i g a n  i s  t a k e n  t o  be 1200 f e e t  ss  
and t h e  volume m i d - p o i n t  of  t h e  r e s e r v o i r  i s  1170 f e e t  
s s ,  t h e n  t h e  c o r r e s p o n d i n g  c a p i l l a r y  p r e s s u r e  a t  l a b ­
o r a t o r y  c o n d i t i o n s  would be 6 p s i .  Use of  t h e  d a t a  a t  
t h i s  p r e s s u r e  i n d i c a t e s  an a v e r a g e  w a t e r  s a t u r a t i o n  i n  
M i l l i g a n  of  15.4%, compared w i t h  a w e i g h t e d  a v e r a g e  
v a l u e  of  16.07, f rom i n d u c t i o n  log  d a t a .  B e a r i n g  i n  
mind t h e  i n a c c u r a c i e s  i m p l i c i t  i n  a p p l y i n g  an  a v e r ­
age  c a p i l l a r y  p r e s s u r e  c u r v e ,  we c o n s i d e r  such a g r e e ­
ment  t o  be w e l l  w i t h i n  t h e  r a n g e  o f  e x p e r i m e n t a l  
e r r o r .  The c o r e d  i n t e r v a l  i n  d-63-G was n o t  l o g g e d .  
However,  l o g s  were r u n  o v e r  t h e  c o r e d  zone i n  d -74-G ,  
and t h e r e  i s  e x c e l l e n t  c o r r e l a t i o n  be tw een  l o g - d e r i v e d  
s a t u r a t i o n  d a t a  and t h o s e  d e r i v e d  f rom c a p i l l a r y  
p r e s s u r e  d a t a ,  c o r r e c t e d  f o r  t r u e  d e p t h .

c )  The o i l - b a s e  c o re  s a t u r a t i o n  d a t a  o b t a i n e d  f rom d-63-G 
a r e  p l o t t e d  on you r  F i g u r e  13C. C o r r e l a t i o n  of  t h e s e  
w i t h  t h e  d e p t h - c o r r e c t e d  c a p i l l a r y  p r e s s u r e  d a t a  ob ­
t a i n e d  f rom t h e  same c o r e  i n d i c a t e s  h i g h e r  w a t e r  s a t ­
u r a t i o n s  f rom  t h e s e  l a t t e r  d a t a  i n  a i l  i n s t a n c e s .
T h i s  s u g g e s t s  t h a t  m o b i l e  w a t e r  was f l u s h e d  from th e  
r o c k  d u r i n g  t h e  c o r i n g  p r o c e s s .

We c o n c lu d e  f rom t h e  above t h a t ,  i n  t h e  Hal fway f o r m a t i o n ,  
w a t e r  s a t u r a t i o n s  d e r i v e d  f rom l o g s  o r  c a p i l l a r y  p r e s s u r e  d a t a  
( a t  t h e  a p p r o p r i a t e  d e p t h )  y i e l d  r e s u l t s  that ,  a r e  r e p r e s e n t a ­
t i v e  of  t r u e  r e s e r v o i r  c o n d i t i o n s ,  w h i l e  o i l - b a s e  c o re  w a t e r  
s a t u r a t i o n s  e r r  on t h e  low s i d e  when m o b i l e  w a t e r  i s  p r e s e n t .  
S p e c i f i c a l l y  w i t h  r e s p e c t  t o  C rush ,  no o i l / w a t e r  con tac t ,  i s  
d e t e c t a b l e ,  so t r u e  c a p i l l a r y  p r e s s u r e  i s  s u b j e c t  t o  i n t e r ­
p r e t a t i o n .  C o n s e q u e n t l y  we c o n s i d e r  t h e  l o g - d e r i v e d  a v e r a g e  
s a t u r a t i o n  of  17% t o  be most  a p p r o p r i a t e  f o r  use  i n  t h e  MPR 
c a l c u l a t i o n .

I f  you have  any  q u e s t i o n s  p l e a s e  c o n t a c t  u s .

Yours  t r u l y ,

AJD:J.hh

A. J .  D i n g l e y
S e n i o r  R e s e r v o i r  E n g i n e e r
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