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INTRODUCTION 

A c o n t r a c t  was executed between t h e  U n i t e d  S t a t e s  Energy Research and 
Development A d m i n i s t r a t i o n  (now Department o f  Energy) and Marathon O i  1  

Company, F i n d l a y ,  Ohio, on September 30, 1976, f o r  t h e  pur,pose o f  'a commercia l  
' s c a l e  t e s t  o f  enhanced . o i l  r e c o v e r y  b y  t h e  Maraf  lood'" o i l  r e c o v e r y  p rocess .  

Th is  commercial s c a l e  t e s t ,  known as t h e  M - 1  P r o j e c t ,  i s  l o c a t e d  i n  Crawford 
County, I l l i n o i s .  It encompasses 407 acres o f  Robinson sand r e s e r v o i r  and 
covers  ' p o r t  i ons  o f -  s e v e r a l  w a t e r f  l o o d  p r o j e c t s ,  t h a t  were approach ing economic 
l i m i t .  The p r o j e c t  i n c l u d e s  248 acres developed on a  2 .5-acre  f i v e - s p o t  
p a t t e r n  and 159 acres developed on a  5.0-acre f i ve -spo t  p a t t e r n .  

Development work commenced i n  l a t e  1974 and has p r e v i o u s l y  been r e p o r t e d  
M i c e l  l a r  s o l u t i o n  ( s l u g )  i n j e c t i o n  was i n i t i a t e d  on F e b r u a r y  10, 1977, and i s  
now completed.  A f t e r  10% o f  a  por,e volume o f  m i c e l l a r ,  s l u g  was i n j e c t e d ,  
i n j e c t  i o n  o f  11% pore v o l  ume o f  Dow 700 Pusher'" polymer was conducted a t  a  
c o n c e n t r a t  i o n  o f  1156 ppm. At t h e  end. o f  t h i s  r e p o r t i n g  p e r i o d ,  625 ppm. 
polymer was b e i n g  i n j e c t e d  i n t o  t h e  2.5-acre p a t t e r n  .and  800 ppm polymer was 
b e i n g  i n j e c t e d  i n t o  t h e  5.0-acre p a t t e r n .  

The o i l  c u t  o f  t h e  2.5 and 5.0-acre p a t t e r n s  inc reased  f rom 8.6% and 5.2%, 
r e s p e c t i v e l y  i n  September, 1979, t o  11.0% and 5.9% i n  September, 1980. The 
o i l  c u t  performance has c o n s i s t e n t l y  exceeded t h a t  p r e d i c t e d  f o r  t h e  p r o j e c t .  

l ~ o m m e r c  i a l  Sca le  Demonstrat i o n  - Enhanced O i  1  Recovery b y  M i c e l  1  a r - p o l  ymer 
F lood ing ,  M - 1  P r o j e c t  - Fa.c il it  i e s  Repor t  (BERCITPR-77/2), DOE Techn i c a l  
I n fo rmat  i o n  Center ( B a r t l e s v i l  l e ,  Okl ahoma, 4 / 7 7 ) .  

2 ~ o m m e r c i a l  Sca le  Demonst ra t ion  - Enhanced O i l  Recovery b y  M i c e l l a r - P o l y m e r  
F lood ing ,  M-1 P r o j e c t  - Design Repor t  (BtRCITPR-1/11), Dot Techn ica l  
I n f o r m a t  i o n  Center ( B a r t  1  esv i 11 e, Okl ahoma, 4 /77 ) .  

Pusherr" -'  Trademark o f  Dow Chemical company 
Maraf lood"  - Trademark o f  Marathon O i l  Company 



SUMMARY 

This  Four th  Annual Report  covers  t h e  i n t e r i m  f r o m  October 1, 1979, th rough  
September 30, 1980. The r e p o r t  i s  o rgan ized  under t h r e e  Work Breakdown 
S t r u c t u r e s  (W6S) which are  summarized below. 

WBS No., 2100 - F l u i d  I n j e c t  i o n  

1 )  Polymer i n j e c t i o n  has con t inued  i n  v a r y i n g  c o n c e n t r a t i o n s .  At t h e  ' 

end o f  t h e  r e p o r t i n g  per iod ,  t h e  polymer c o n c e n t r a t i o n s  were 625 and 
800 ppm i n  t h e  2.5- and 5 .0-acre p a t t e r n s ,  r e s p e c t i v e l y .  

2 )  A program o f  s t i m u l a t i n g  i n j e c t i o n  w e i l s  has con t inued .  The 
s t  imul  a t  i o n  o f  seven i n j e c t  i o n  we1 1  s  i s  r e p o r t e d  w i t h  f a v o r a b l e  
r e s u l t s .  

3 )  Several  p e r i m e t e r  i n j e c t i o n  w e l l s  were p lugsed and abandoned as a  
r e s u l t  o f  o p e r a t  ions a t  an ad jacent  p r o j e c t .  

WBS No. 2200 - P r o d u c t i o n  

1 )  A  program o f  s t i m u l a t  i n g  produc inq we1 1s has c o n t i n u e d .  The 
h y d r a u l  i c  f r a c t u r e  t r e a t m e n t  o f  23 we1 1s i s  r e p o r t e d  w i t h  
f a v o r a b l e  r e s u l t s .  

2 )  The 2.5- and 5 .0-acre produced f l u i d  streams have been combined 
for  t r e a t i n g  advant aqes. 

WBS No. 2300 - Performance M o n i t o r i n a  

1 )  A n a l y s i s  o f  t h e  t r a n s i e n t  t e s t  d a t a  f rom a l l  s i x  i n j e c t i o n  w e l l s  
t e s t e d  i n d i c a t e s  t h a t  w e l l b o r e  damage has occur red  d u r i n g  polymer 
i n j e c t i o n .  Data f rom p ressure  t e s t s  i n  f i v e  o f  s i x  p roduc ing  w e l l s  
show s l  i g h t  we1 1  bore  damage. 

2 )  Subsequent t o  i n j e c t i o n  o f  t r i t i a t e d  water i n t o  t e n  i n j e c t i o n  w e l l s ,  
produced f l u i d s  f rom a l l  o i l  w e l l s  have been analyzed month ly  f o r  t h e  
presence o f  tr i t  i a t e d  water .  As o f  August, 1980, 52 we1 1s have shown 
t h e  presence o f  tr it i ated  water .  

3 )  Samples o f  produced water have been c o l l e c t e d  month ly  and analyzed 
f o r  s u l f o n a t e  ( a  ' s lug  component) c o n t e n t .  I n  September, 1980, 119 
w e l l s  i n d i c a t e d  s u l f o n a t e  l e v e l s  h i g h e r  than  background l e v e l s .  

4 )  The o i l  c u t  o f  t h e  2.5-acre p a t t e r n  has l e v e l e d  o f f  over  t h e  past  
e i g h t  months a t  about 11%. An inc rease  i n  t h e  5.0-acre p a t t e r n  o i l  
c u t  over  t h e  pas t  f i v e  months f r o m  3.9% t o  5.9% i s  c o n s i s t e n t  w i t h  a  
p r o d u c t i o n  inc rease  p r o j e c t e d  t o  occur  as a  r e s u l t  o f  t h e  i n j e c t i o n  
o f  Mara f lood  Process f l u i d s .  Th is  p a r a l l e l s  t h e  inc rease  o f  t h e  2.5- 
acre p a t t e r n  as r e p o r t e d  i n  t h e  l a s t  Annual Repor t .  



O i  1  Product i on  

B/ D 
B/M 
Cumulat ive,  .Bb ls .  
% PV 
O i l  Cut - % 

T h i s  Month 
Last Month 
Cumul a t  i ve 

To t  a1 F l  u i d  product  i o n  

B/ D 
B/M 
Cumulative, Bbl s.  
% PV 

2.5-Acre Spacing 5.0-Acre Spacing 

F l u i d  I n j e c t i o n  

BID 
B/M 
Cumulat ive,  Rbls.  
% PV 

I n j e c t i o n / P r o d u c t i o n  Ra t io *  

T h i s  Month 
Last  Month 
Cumul a t  i v e  

MARATHON OIL COMPANY 
MARAFLOOD PROCESS - M - 1  PROJECT 

CRAWFORD COUNTY, ILLINOIS 
DE-AC19-78ET-13077-49 

. F l u i d  Summary Data Sheet 
September, 1980 

Tot  a1 Pro. iect  

* I n j e c t  i on  i nc l udes  a1 l oca ted  p e r i p h e r a l  water i n j e c t  i on  and a1 l oca ted  mice1 1  ar-polymer i n j e c t  i o n .  
P roduc t ion  i s  ac tua l  p roduc t i on  as shown above. 



MARATHON OIL COMPANY 
MARAFLOOD PROCESS - M - 1  PROJECT 

CRAWFORD COUNTY, ILLINOIS 
DE-AC19-78ET-13077-49 

F l  u i d  Summary Data Sheet (Cont I d  .) 
September ,' 1980 

2.5-Acre Spac ing.  5.0-Acre Spzcing Tot  a1 P r o j e c t  
. . 

R e s e r v o i r  Pore Volume 
P l a n t  Pressure,  p s i g  
Polymer V i  scos i ty, cp 
Polymer Screen Fac to r  

Wel ls  

Producers 
I n j e c t o r s  

Mice1 1 a r  F l u i d  
Water 

Water D isposa l  
Abandoned 

F l  u i d  I n j e c t i o n  .Schedule Polymer, ppm 
s l u g  1156 - 800 625 

2.5-Acre 
- 

S t a r t i n g  Date 2/10/77 11/21/78 5/20/79 - 7/28/80 
% PV Actua l  10.0 11.0 19.0 2.9 
% PV U l t i m a t e  10.0 11.0 19.0 32.0 
Cumulative, Bb ls .  1,063,446 1,169,677 2,019,170 311,425 

5.0-Acre 
St a r t  i ng Date 2/10/77 11/21/78 1/14/80 
% PV Ac tua l  10.0 11.0 6.0 
% PV U l t i m a t e  10.0 11.0 1'9.0 
Cumulat ive,  Bb ls .  599,679 658,999 362,642 



WBS No. 2100 - F l u i d  I n j e c t i o n  

POLYMER INJECTION 

I n t r o d u c t i o n  

Polymer i n j e c t i o n  was i n i t i a t e d  November 21, 1978, and has c o n t i n u e d  i n  
v a r y i n g  c o n c e n t r a t  i ons .  A  t a b l e  o f  polymer c o n c e n t r a t  i ons  i n j e c t e d  t o  d a t e  i s  
i n c l u d e d  i n  t h e  F l u i d  Summary Data Sheet.  

D i s c u s s i o n  

* Dow polymer c o n c e n t r a t  i o n  was reduced from 1156 t o  800 ppm on January  14, 
1980, i n  t h e  5.0-acre p a t t e r n .  Dur ing  t h e  f i r s t  week o f  o p e r a t  i o n  a t  t h e  
reduced c o n c e n t r a t  i on ,  t h e  i n j e c t  i o n  r a t e  averaged 1,161 BPD (1.56 b a r r e l s  p e r  
day per  n e t  f o o t  BIDINF) a t  500 p s i .  The Brook f  i e l d  v i s c o s i t y  a t  6 rpm and 
72" F  averaged 31.3 cp.  The screen f a c t o r  averaged 21.9 a t  77" F .  T h i s  
compares t o  September, 1980, d a t a  o f  1,648 BPD (2 .21  BIDINF) a t  663 p s i ,  a  
B r o o k f i e l d  v i s c o s i t y  o f  27.9 cp, and a  screen f a c t o r  o f  21.5 a t  77" F. 

Dow polymer c o n c e n t r a t i o n  was reduced f r o m  800 t o  625 ppm on J u l y  28, 1980, i n  
t h e  2 .5-acre  p a t t e r n .  Dur ing  t h e  f i r s t  week o f  o p e r a t  i o n  a t  t h e  . reduced 
c o n c e n t r a t  ion,  i n j e c t  ior i  r a t e  averaged 4;771 BPD (1 .84 BIDINF) a t  a  p l a n t  
p r e s s u r e  o f  655 p s i .  The Brook f  i e l d  v i s c o s i t y  a t  6  rpm and 72" ,F averaged , 

21.8 cp. The screen f a c t o r  averaged 17.9 a t  77" F. T h i s  compares t o  
September, 1980, d a t a  of  5,165 BPD (1 .99  BIDINF) a t  667 p s i ,  a  B r o o k f i e l d  
v i s c o s i t y , o f  19.2 cp, and a  screen f a c t o r  o f  19.7 a t  77" F. 

INJECTION WELL STIMULATION 

I n t r o d u c t i o n  

I n  o r d e r  t o  m a i n t a i n  adequate i n j e c t i o n  r a t e s  and t o  m a i n t a i n  accep tab le  f l u i d  
conformance i n  each p a t t e r n ,  an i n j e c t  i o n  w e l l  s t  i m u l a t  i o n  program has been 
c o n t i n u e d .  

D iscuss i o n  

S ince  September 30, 1979, s i x  i n j e c t  i o n  w e l ' l s -  have been h y d r a u l  i c a l  l y ,  
f r a c t u r e d  and .propped w i t h  sand-1 aden f l u i d .  One i n j e c t  i o n  we1 1  has been 
j e t t e d  w i t h  h i g h  p r e s s u r e  water .  F r a c t u r e  procedures u t i l  i z e d  a  c r o s s - 1  inked 
polymer t o  ge l  t h e  water t o  a p p r o x i m a t e l y  2,200 cp w i t h  10120 mesh sand used 
as t h e  p r o p p i n g  agent.  Each f r a c t u r e  t r e a t m e n t  was des igned t o  produce a  
3 5 - f o o t  propped r a d i u s .  The j e t t i n g  procedure was used as an e x p e r i m e n t a l  
a l t e r n a t i v e  t o  f r a c t u r e  t r e a t i n g .  

Tab le  1 1  i s t s  a1 1  i n j e c t  io'n w e l l s  which have been s t  imul  a ted  s i n c e  s l u g  
i n i t i a t i o n .  Also i n c l u d e d  i n  t h i s  t a b l e  a re  b e f o r e -  and a f t e r - s t  i m u l a t  i o n  
i n j e c t i o n  r a t e s  and f r a c t u r e  t r e a t m e n t  da ta .  The i n j ' e c t i o n  r a t e s  o f  t h e  
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INJECTION WELL STIMllLATION (Cont inued)  . 

Discuss i on  ( ~ o n t  inued) 

r e c e n t l y  s t  imula ted we1 1s increased f rom an average o f  0.83 B/D/NF b e f o r e  
s t i m u l a t i o n  t o  4.77 B/D/NF a f t e r  s t  imu la t  i on .  

PERIMETER FLUID INJECTION OPERATIONS 

I n t r o d u c t i o n  

Severa l  w e l j s  along t h e  per imete r  o f  t h e  M - 1  P r o j e c t  are  used t o  m in im ize  
m i g r a t i o n  o f  Maraf lood , f l u i d s  beyond t h e  boundar ies o f  t h e  p r o j e c t .  The 
performance o f  these we1 1s f o r  September, 1980, i s  shown on page 55.  

D iscuss ion  

Water i n j e c t i o n  w e l l s  A-12, X-3, X-91, X-94, and X-97 have been plugged and 
abandoned as a  r e s u l t  o f  ope ra t i ons  a t  t h e  ad jacent  p r o j e c t .  Table 2  l i s t s  
t h e  dates when these  and w e l l s  X-9 and X-12 were abandoned. Per imeter  
i n j e c t  i on  we1 1  s  X-9 and X-12 were abandoned l a s t  year .  

Reservo i r  pressure i s  now ma in ta ined  by  i n j e c t i o n  we l l s '  i n  t h e  ad jacent  
p r o j e c t .  These w e l l s  i n c l u d e  PI-1, PI-3, PI-4, PI-6, X-6, and CF-6. 
They. are 1  i s t e d  .on t h e  Pe r i phe ra l  I n j e c t  i on  We1 1  Report  on page 55. F i gu re  1 
has been updated t o  r e f l e c t  t h e  changes. 
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PRODUCTION WELL STIMULATION' 

I n t r o d u c t i o n  

To i n s u r e  adequate w i thd rawa l  r a t e s  and t o  m a i n t a i n  accep tab le  f l u i d  
conformance i n  each p a t t e r n ,  a  p roduc t  i o n  we1 1  s t  imul  a t  i on  .program has been 
con t inued .  

I D iscuss ion  

S ince September 30, 1979, 23 p r o d u c t  i o n  we1 1  s  have been hydrau l  i c a l  l y  
f r a c t u r e d  and propped w i t h  sand-1 aden f l u i d .  F r a c t u r e  procedures were 
i d e n t i c a l  t o  those  p r e v i o u s l y  desc r ibed  f o r  i n j e c t  i o n  we1 1s.  

Table 3  l i s t s  a l l  p r o d u c t i o n  w e l l s  which have been f r a c t u r e d  s i n c e  i n i t i a t i o n  
o f  s l u g  i n j e c t i o n .  Also i n c l u d e d  i n  t h i s  t a b l e  are  b e f o r e -  and a f t e r -  
p r o d u c t i o n  r a t e s  and f r a c t u r e  t r e a t m e n t  da ta .  The f l u i d  product  i on  o f  t h e  
r e c e n t l y  s t  imul  ated--we1 1  s  increased f rom a  t o t a l  o f  520 BPD b e f o r e  s t  imul  a t  i o n  
t o  2,424 BPD a f t e r  s t i m u l a t i o n .  

FLUID TREATING 

I n t r o d u c t i o n  

I n  t h e  past ,  t h e  2.5-  and 5.0-acre p a t t e r n  produced f l u i d  streams were t r e a t e d  
i n  separate ,  p a r a l l e l  f a c i l  i t i e s .  These streams have been combined t o  1 )  save 
enerqy, 2 )  save l a b o r ,  and 3 )  reduce r i s k  o f  p rocess .  upse t .  

D iscuss ion  

P r i o r  t o  May 3, 1980, t h e  2.5-acre t o t a l  f l u i d  stream' fl-owed th rough  a  f r e e  
water knockout where gas was vented and on th rough  a  Bar ton n e t  o i l  computer 
and i n t o  t h e  10,000-barrel  tank  a t  t h e . 1 3 - f o o t  l e v e l  (see F i g u r e  17 ) .  The 
incoming f l u i d  r e c e i v e d  2,000 ppm o f  T r e t o l  i t e  RP-578 t r e a t i n g  chemical  p r i o r  
t o  t h e  . f r e e  water knockout .  Water f rom t h e  bo t tom of t h e  10,000-barrel  tank  
f lowed t o  t h e  Dewey p i t  and e v e n t u a l l y  t o  t h e  s a l t  water d i s p o s a l  w e l l s .  O i l  
f l owed  f rom t h e  1 8 - f o o t  l e v e l  o f  t h e  10,000-barrel  t a n k  and r e c e i v e d . a  
t rea tment  c o n s i s t i n g  o f  t h e  a d d i t  i o n  o f  1,500 ppm RP-578 and 25% f r e s h  water .  
T h i s  stream was heated and t h e  ' o i l  separated f rom t h e  water and s o l d .  

The o i l  and water from t h e  5.0-acre pat te . rn  f l u i d s  were separated i n  t h e  
5.0-acre f r e e  water knockouts as shown i n  F i g u r e  18. The water went i n t o  t h e  
10,000-barrel  tank  and was even tua l  l y  d isposed w i t h  t h e  2.5-acre produced 
water .  The 5 .0-acre o i l  s t ream f lowed  th rough  a  Bar ton n e t  o i l  computer, 

, r e c e i v e d  a  t r e a t m e n t  c o n s i s t i n g  o f  t h e  a d d i t i o n  o f  1,250 ppm RP-578 and 25% 
f resh  wa te r .  The o i l  s t ream was then  heated, separated,  and s o l d .  
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FLUID TREATING (Cont inued)  

D iscuss ion  (Cont inued)  

On May 3, 1980, t h e  2.5-and 5.0-acre p a t t e r n  produced f l u i d s  were combined as 
shown i n  F i gu re  19. The produced o i l  and water i n  each p a t t e r n  f l ows  th rouah  
t h e  f r e e  water knockouts t o  vent  any assoc ia ted gas p r i o r  t o  f l o w i n g  through 
t h e  ne t  o i l  computers and i n t o  t h e  10,000-barrel  tank. .  The water f l ows  f rom 
t h e  bot tom o f  t h e  10,000-barrel  tank t o  d i s p o s a l .  O i l  f l ows  f rom t h e  18 - f oo t  
l e v e l  o f  t h e  10,000-barrel tank  where 25% water and 1,500 ppm RP-578 i s  added. 
As i n  t h e  past the. o i l  i s  then  heated, separated and so ld .  

The emulsion t r e a t i n g  f a c  il i t y  f o r  r e c y c l  i ng  emulsion e f f l  uents t o  e x t i n c t  i on  
i s  shown on F igu re  20. Purged o i l  o r  draws can be t r e a t e d  w i t h  chemical and 
water, heated and, i f  necessary, reheated p r i o r  t o  o i l  separa t ion  and s a l e .  

The ' ~ d v a n t  aaes o f  Combined Processes 

The combined system process has severa l  advantages over  t h e  separate  f l o w  
stream process. Due t o  a  lower '  throughput ,  t h e  5.0-acre chem-elect r  i c  
hea te r . - t r ea te r s  consumed more energy per b a r r e l  o f  o i l  t r e a t e d  than t h e  
2.5-acre t r e a t e r s .  Combining t h e  two s t reams' reduces 1 abor cos t s .  The 
combined fac il i t y  uses h a l f  as many t r e a t i n g  vesse ls  such as f r e e  water 
knockouts and h e a t e r - t r e a t e r s  . 
Combining t h e  two streams min imizes t h e  p o s s i b i l  i t y  o f  a  major t r e a t i n g  upset .  
The d i f f i c u l t y  i n  t r e a t i n g  o i l  i s  p r o p o r t i o n a l  t o  t h e  c o n c e n t r a t i o n  o f  
s u l f o n a t e  be ing  produced. Combining t h e  two produced f l u i d  streams has t h e  
e f f e c t  o f  reduc ing  t h e  peak s u l f o n a t e  va lue.  
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TRANSIENT TESTING 

I n t r o d u c t i o n  

I n  compl iance w i t h  c o n t r a c t u a l  requ i rements ,  t r a n s i e n t  t e s t i n g  i s  conducted on 
s i x  i n j . e c t i o n  w e l l s  and s i x  produc ing w e l l s .  

D'iscuss i o n  

Dur inp  t h e  t h i r d  q u a r t e r  o f  1980, s i x  i n j e c t i o n  w e l l s  (C-3, 1-7, 0-13, S-7, 
GG-13, and QQ-13) were t r a n s i e n t  t e s t e d .  These t e s t s  were conducted as p a r t  
o f  t h e  c o n t i n u i n g  e f f o r t  t o  determine t h e  e f f e c t  o f  Maraf lood f l u i d s  on w e l l  
c o n d i t i o n s  and r e s e r v o i r  parameters.  Arnerada .p ressure  gauges were s e t  a t  an 
approximate depth  o f  800 f e e t '  below t h e  s u r f a c e  t o  enable  p ressure  f a l l o f f  
and b u i l d u p  d a t a  t o  be c o l l e c t e d  f o r  each i n j e c t  i on  w e l l .  R e s u l t s  were t h e n  
ana lyzed u s i n g  a  M i l  ler-Dyes-hutch inson p l o t ' .  

Tab le  4 summarizes t h e  r e s ' u l t s  o f  t h e .  t r a n s i e n t  t e s t s .  Also inc luded  i n  t h i s  
t a b l e  are  t h e  r e s u l t s  o f  pas t  t r a n s i e n t  t e s t s  conducted on t h e  i n j e c t i o n  
w e l l s .  

The l a t e s t  s e r i e s  o f  i n j e c t i o n  w e l l  t e s t s  were taken  d u r i n g  i n j e c t i o n  o f  t h e  
800 ppm polymer.  The r e s u l t s  show an inc rease  i n  s k i n  f a c t o r  i n  a l l  s i x  
we1 1  s, i n d i c a t i n g  accumul a t  i n g  s k i n  .damage. 

O i l  we1 1  p ressure  t r a n s i e n t  t e s t s  are  based on f l u i d  l e v e l  measurements 
o b t a i n e d  b y  echometer r e a d i n g s .  Th is  e l  i m i n a t e s  t h e  need t o  p u l l  r o d s  as 
would be necessary  i f  a  p ressure  bomb were used. These r e s u l t s  a re  a lso  
analyzed u s i n g  a  M i l  le r -Dyes-Hutch inson p l o t .  

Tab le  5 summar,izes t h e  r e s u l t s  o f  t h i s  y e a r ' s  and p rev ious  y e a r s '  p roduc ing  
w e l l  t r a n s i e n t  t e s t s .  . The l a t e s t  t e s t  shows t h a t  s k i n  f a c t o r  has increased 
s l  i g h t l y  i n  f i v e  ou t  o f  s i x  we1 1s.  

F i g u r e  2 1  shows t h e  l o c a t i o n  of these  t r a n s i e n t  t e s t e d  w e l l s .  

TRITIATED WATER INJECTION PROGRAM 

I n t r o d u c t i o n  

I n  o r d e r  t o  ana lyze t h e  parameters c o n t r o l  1  i n g  f l u i d  commun i c a t  ion,  such as 
d i r e c t i o n a l  permeab il i ty ,  f r a c t u r e  o r i e n t a t i o n ,  and f l u  i d  conformance, a 
r a d i o a c t i v e  t r a c e r  ( t r  i t  i a t e d  wa te r )  was i n j e c t e d  i n t o  s e l e c t e d  i n j e c t  i o n  
w e l l s  i n  t h e  M - 1  P r o j e c t  p r i o r  t o  s l u g  i n j e c t i o n .  Produced f l u i d  samples f rom 
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TRITIATED WATER INJECTION PROGRAM (Con t inued l  

I n t r o d u c t i o n  (Cont inued)  

o i l  we1 1  s  are analyzed month ly  t o  determine t h e  presence o f  r a d i o a c t i v e  
mater i a1 . 
D iscuss ion '  

A computer p r i n t o u t  'I i s t  i ng  a1 1  we1 1 s  showing tr i t  i a t e d  water con ten t s  h  i qhe r  
t han  background l e v e l s  i s  shown on pages 111 t o  120. T h i r t y - t h r e e  w e l l s  
i n d i c a t e d  t he  presence o f  t r i t i a t e d  water i n  t h e  produced f l u i d  stream i n  
August, 1980. As o f  August, 1980, 52 we1 1s have shown t h e  presence o f  
t r i t i a t e d  water.  O f  these 52 w e l l s ,  26 w e l l s  have shown a  t r i t i a t e d  water 
con ten t  h i ghe r  than  background l e v e l s  f o r  s i x  o r  more months. T h i r t y  o f  t h e  
52 w e l l s  are ad jacent  t o  a  w e l l  i n  which t r i t i a t e d  wat,er was i n j e c t e d .  No ' 

conc lus i ons  have been developed as a  r e s u l t  o f  t h i s  data.  

HIGH SULFONATE CONTENT WELLS 

I n t r o d u c t i o n  I 
As p a r t  o f  r o u t i n e  performance ana lys is ,  produced water f rom each o i l  w e l l  i s  
sampled month ly  and analyzed f o r  s u l f o n a t e  a t  Marathon's Denver Research 
Center .  

D iscuss ion  

Beg inn ing  i n  March, 1977, produced water samples f rom each M - 1  P r o j e c t  w e l l  
have been analyzed t o  determiLne s u l f o n a t e  con ten t .  Pages 7 1  t o  90 1  i s t  t h e  
r e s u l t s  o f  t h i s  month ly  a n a l y s i s .  The va lues found on these  pages are 
e q u i v a l e n t  t o  t h e  concen t ra t  i on  o f  s u l f o n a t e  i n  water d i v i d e d  by t h e  
concen t ra t  i on  o f  s tandard 1% s o l u t i o n  o f  c rude o i l  s u l f o n a t e  s l ug  (COSS) . 
Because o f  t h e  c h a r a c t e r i s t i c s  o f  s u r f a c t a n t  components i n t e r a c t i n g  w i t h  t h e  
r e s e r v o i r ,  these  anal-vt i c a l  da ta  are no t  s u i t a b l e  f o r  m a t e r i a l  ba l  ance 
c a l c u l a t i o n s .  However, these da ta  are u s e f u l  f o r  observ ing  t r ends .  

For  t h e  month o f  September, 1980, 88 w e l l s  i n  t h e  2.5-acre p a t t e r n  showed 
s u l f o n a t e  l e v e l s  h i ghe r  than  t h e  background l e v e l  ( .5%).  Th is  compares t o  79 I 
w e l l s  i n  September, 1979. Every o i l  w e l l  on t h e  2.5-acre p a t t e r n  has shown , a 

s u l f o n a t e  l e v e l s  g rea te r  than t h e  background l e v e l  f o r  a t .  l e a s t  t h r e e  months. 

Th i r t y -one  w e l l s  i n  t h e  5.0-acre p a t t e r n  showed s u l f o n a t e  l e v e l s  h i ghe r  than  
background l e v e l s  d u r i n g  t h e  month o f  September. Th is  compares w i t h  11 we1 1s 
i n  September, 1979. Su l f ona te  da ta  f o r  t h e  2.5- and 5.0-acre p a t t e r n s  are 
shown on pages 7 1  t o  90. 
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OIL CUT MONITORING 

I n t r o d u c t i o n  

I n  o r d e r  t o  d e t e c t  p r o d u c t  i o n  responses r e s u l t i n g  f rom t h e  Maraf  l o o d  process,  
i n d i v i d u a l  o i l  c u t s  a re  mon i to red  on a  m o n t h l y  b a s i s .  

D i s c u s s i o n  

D u r i n g  September, 1980, 76 we1 1s on t h e  2 .5-acre  p a t t e r n  and 24 we1 1s on t h e  
5.0-acre p a t t e r n  produced a t  o r  above a  5 0 i l  c u t .  T h i s  compares t o  58  w e l l s  
and 18  we1 l s ,  r e s p e c t i v e l y  i n  September,, 1979. D u r i n g  September, 1980, t h e  
2.5- and 5.0-acre p a t t e r n s  produced o i l  c u t s  o f  11.0% and 5.9%, r e s p e c t i v e l y .  
These compare w i t h  8.6% and 5.2%, r e s p e c t i v e l y  ' i n  September, 1979. As shown 
on F i g u r e s  14 and 15, t h e  o i l  c u t s  o f  b o t h  p a t t e r n s  have remained s l i g h t l y  
above p r e d i c t e d .  I n d i v i d u a l  o i l  c u t s  a re  r e p o r t e d  on t h e  f i v e - s p o t  r e p o r t s ,  
pages 56 t o  70. 



MARATHON OIL COMPANY 
MARAFLOOD PROCESS - M - 1  PROJECT 

CRAWFORD. COUNTY, ILLINOIS 
DE-AC19-78ET-13077-49 . 

TABLE 1 

I n j e c t  i on  We1 1 S t imu la t ion  Resul ts  

I n j e c t  ion Rate Fracture  
We1 1 Treatment B/D/NF F l u i d  

No. Date Before A f t e r  V i s c o s i t y  

A - 1 1  5/23/77 
M - 1  6/06/77 
K-11 6/06/77 
C-7 6/06/77 
1-9 6/10/77 
W-3 6/10/77 
C-5 6120177 
J. Wasson 
A-12 7/26/77 

I 
w UU-1 8/08/77 
N 
I UU-5 8/16/77 

Brubaker-Pr i e r  Fee 
R-12 8/31/77 
C-3 8/31/77 . 
G - 1 1  9/07/77 
G-13 9/08/77 
Q-5 9/13/77 
W-5 9/13/77 
E - 1  9/19/27 
c-9 9/23/77 
QQ-15 12/07/77 
E-5 12/28/77 
GG-13 5/10/78 
S S - 1  5/15/78 . 

EE-15 5/16/78 
E E - 1 1  5/17/78 
KK-13 5/17/78 
00-13 5/18/78 
44-13 5/19/78 

Treatment' S i z e  
Gel l e d  Water Sand Sand Removed 

Pad (Gal. ) Body (Gal .  ) Pounds Mesh From We1 1 (Lbs . )  - - 
1,600 600 2,400 10-20 . 100 
1,600 800 3,200 10-20 2 00 
1,600 750 3,.000 10-20 92 8 
1,600 . 450 . 1,800 10-20 N/ A 
1,600 80 0 3,200 10-20 N/ A 
1,600 800 3,200 10-20 2,000 
1,600 450 1,800 10-20 N/ A 

* This wel l  rece ived a decent ra l  ized j e t  s t i m u l a t i o n .  
H = Fractured w i t h  h igh v i s c o s i t y  f l u i d .  



MARATHON OIL  COMPANY 
MARAFLOOD PROCESS - M - 1  PROJECT 

CRAWFORD COUNTY, ILLINOIS 
DE-AC19-78ET-13077-49 

I n i e c t  i o n  We1 1 S t i m u l a t i o n  R e s u l t s  (Cont inued)  

I n j e c t  i o n  Rate F r a c t u r e  Treatment S ize  
We1 1 Treatment B/D/NF F l u i d  Gel l e d  Water Sand Sand Removed 

No , Date Be fo re  A f t e r  V i s c o s i t y  Pad (Gal  . )  Body (Gal . )  Pounds Mesh .From Well (Lbs . )  ' 

* T h i s  we1 1 r e c e i v e d  a d e c e n t r a l  i zed  j e t  s t  imul  a t  i o n .  
H = F rac tu red  w i t h  h i g h  v i s c o s i t y  f l u i d .  



We1 1 
No. 

MARATHON OIL COMPANY 
M A R A F L O O ~  PROCESS - M - 1  PROJECT 

CRAWFORD COIJNTY, ILLINOIS 
DE-AC19-78ET-13077-49 

TABLE 2 

Abandoned Per imete r  I n j e c t i o n  We1 1 s 

Cum. Water 
I n  jec t ' i on  

Bb ls .  
Date 

Abandoned 



MARATHON OIL COMPANY 
MARAFLOOD PROCESS - M-1 PROJECT 

CRAWFORD COUNTY, 1L.L INOIS 
DE-AC19-78ET-13077-49 

TABLE 3 

O i l  We1 1 S t i m u l a t i o n  R e s u l t s  

T rea tment  S i z e  
T e s t  Da ta  F r a c t u r e  Sand Removed 

We1 1 Treatment  T e s t  P r i o r  Tes t  A f t e r  F l u i d  G e l l e d  Water Sand. From We1 1 
No. Da te  BO/D BW/D BF/D BO/D BW/D BF/D V i s c o s i t y  Pad (Gal.) ---- -- - - , Lbs.  Comments 

Sanded Out 

H = F r a c t u r e d  w i t h  h i g h  v i s c o s i t y  f l u i d .  
L = F r a c t u r e d  w i t h  l o w  v i s c o s i t y  f l u i d .  



MARATHON OIL COMPANY 
MARAFLOOD PROCESS - M - 1  PROJECT 

CRAWFORD COIJNTY, ILLINOIS 
DE-AC19-78ET-13077-49 

TABLE 3 

O i l  We1 1 S t imu la t ion  Resul ts (Continued) 

Test Data Fracture  
We1 1 Treatment Test P r i o r  Test A f te r  F l u i d  

No. Date m D  m W m  V i s c o s i t y  ---- -- 

H = Fractured w i t h  h igh v i s c o s i t y  f l u i d .  
L = Fractured wi th  low v i s c o s i t y  f l u i d .  

Treatment Size 
Sand Removed 

Gel 1 ed Water Sand From We1 1 
Pad (Gal . ) Body (Gal . ) Pounds Mesh - - Lbs. Comments 

1,600 775 3,100 10-20 200 
1,600 62 5 2,500 10-20 300 
1,600 475 1,900 10-20 N/A  
1,600 400 1,600 10-20 7 5 
1,600 550 2,200 10-20 3 0 
1,600 475 1,900 10-20 100 
1,600 775 3,100 10-20 240 
1,600 250 1,000 10-20 N/ A 
1,600 400 1,600 10-20 145 
1,600 400 1,600 10-20 100 
1,600 475 1,900 10-20 N/A  
1,600 550 2,200 10-20 100 
1,600 350 1,400 10-20 N/A 
1,600 450 1,800 10-20 200 
1,600 700 2,800 10-20 100 
1,600 350 1,400 10-20 50 
1,600 400 1,600 10-20 7 5 
1,600 300 1,200 ' 10-20 N/A Sanded out 
1,600 450 1,800 10-20 N/A  Sanded out 
1,600 300 1,200 10-20 N/ A 
1,600 300 i,200 10-20 N/A  Re- f rac ture  
1,600 450 1,800 10-20 N/ A 



MARATHON OIL COMPANY . 
MARAFLOOD PROCESS - M - 1  PROJECT 

CRAWFORD COUNTY, ILLINOIS . 
DE-AC19-78ET-13077-49 

TABLE 3 

O i l  We1 1 St imu l  a t i o n  Resu l t s  (Cont inued)  

Tes t  Data Fr ac t  u re  
Wel l  Treatment Test  P r i o r  Tes t  A f t e r  F l u i d  

No. Date BO/D BW/D BF/D BO/D BW/D BF/D V i s c o s i t y  ---- -- 

Treatment S i ze  
Sand Removed 

Ge l l ed  Water Sand From We1 1 
Pad ( G a m  Pounds Mesh 

P 

- - Lbs. Comments 

1,500 
300 
N/A 
NIP, 
N/A 
N/ A 
100 
100 
125 
N I  A 
N/ A 
200 
N/ A 
300 
N/A. 
500 Re- f r  ac t  u re  
N/A R e - f r a c t u r e  
N/ A 

5 0 
100 
N/ A 
350 

. H = F r a c t u r e d  w i t h  h i g h  v i s c o s i t y  f l u i d .  
L = F rac tu red  w i t h  l o w  v i s c o s i t y  f l u i d .  



MARATHON OIL COMPANY 
MARAFLOOD PROCESS - M - 1  PROJECT 

CRAWFORD COUNTY, ILLINOIS 
DE-AC19-78ET-13077-49 

TABLE 3 

O i l  We1 1 S t i m u l a t i o n  R e s u l t s  (Cont inued)  

Test  Data F r a c t u r e  
We1 1 Treatment  Tes t  P r i o r  Tes t  A f t e r  F l u i d  

No. Date BO/DD BF/D V i s c o s i t y  ---- -- 

TT-10 7/15/77 1.5 8.5 10.0 8.3 27.7 36.0 
TT-8 7/15/77 0.2 3.8 4.0 0 .3  26.1 26.4 
L-12 7/18/77 0.5 17.9 18.4 0.5 21.1 21.6 
5-6 7/21/77 0.6 18.0 18.6 0.0 16.0 16.0 

F 

A R Smith 
3 5 7/25/77 1.4 8 . 1  9.5 11.8 76.7 88.5 
5-8 7/28/77 1.5 17.7 19.2 1.5 22.1 23.6 
A R Smith 
36 8/03/77 0.5 54.5 55.0 1.3 102.2 103.5 
B rubake r -P r i e r  Fee 
18 8/04/77 0.2 0 . 1  0.3 0.0 26.8 26.8 
N-10 8/12/77 0.3 31.7 32.0 0.6 30.9 31.5 
RR-12 10/28/77 0.0 27.5 27.5 2.0 80.5 82.5 
RR-14 11/03/77 2.3 5.7 8.0 5.0 11.8 16.8 
PP-12 11/10/77 0.8 24.5 25.3 3.0 85.5 88.5 
TT-2 11/15/77 0.4 4.1 4.5 0.5 4.2 4.7 
NN-12 11/17/77 0.3 27.8. 28.1 5.9 79.7 85.6 
DD-10 11/22/77 0.0 7.1 7.1 8 .1  48.0 56.1 
RR-4 11/30/77 . 6 . 1  9 . 2  15.3 8.9 23.6 32.5 
HH-14 12/15/77 0.0 7.2 7.2 0.7 70.1 ' 70.8 
FF-14 5/19/78 0.6 8.9 9.5 0.0 86.4 86.4 
HH-18 5/20/78 0.0 9.4 9.4 0.0 82.6 82.6 
LL-14 5/22/78 0.0 7.2 7.2 1.5 45.7 42.7 
JJ-14 5/22/78 0.2 11.1 11.3 5.9 48.7 54.6 

Treatment S i ze  
Sand Removed 

G e l l e d  Water Sand ~ r o m  We1 1 
Pad (Gal . ) Body (Ga l .  ) - - Lbs. ' Comments 

200 
900 

50 
N/ A 
N/ A 
200 
100 
100 Re - f r  a c t  u r e  
900 R e - f r a c t u r e  
N!A 
N/A 
N/ A 
N/A R e - f r a c t  u r e  
N/A R e - f r  a c t  u re  

H = F r a c t u r e d  w i t h  h i g h  v i s c o s i t y  f l u i d .  
L = F r a c t u r e d  w i t h  l ow  v i s c o s i t y  f l u i d .  



MARATHON OIL COMPANY 
. MARAFLOOD PROCESS - M - 1  PROJECT , 

CRAWFORD COUNTY, ILLINOIS 
DE-AC19-78ET-13077-49 

TABLE 3  

O i l  We1 1  S t i m u l a t i o n  Resu l t s  (Cont inued)  

Test  Data F r a c t u r e  
We1 1 ~ r e ' a t m e n t  Tes t  P r i o r  Tes t  A f t e r  F l u i d  

No. Date €Pmn%mmD V i s c o s i t y  ---- -- 

Treatment S i ze  \ 

'Sand Removed 
Ge l l ed  Water Sand From We1 1  

Pad (Gal- - - Lbs. Comments 

495 
N/ A  
660 
330 
330 
660 
3  30 
49 5 
330 
N/A 82 5 R e - f r a c t u r e  

N/A Re- f r  ac t  u re  
:N/A ~ e - f r a c t u r e  

N/A 
N/A 
N/ A 

*- 

N/  A 
N/ A  
N/A N/ A  R e - f r a c t  u r e  

'NIA 
N/ A  
N/A 

. H  = F rac tu red  w i t h  h i g h  v i s c o s i t y  f l u i d .  
L  = F r a c t u r e d  w i t h  low v i s c o s i t y  f l u i d .  



MARATHON OIL COMPANY 
MARAFLOOD PROCESS - M-1 PROJECT 

CRAWFORD COUNTY, ILLINOIS 
DE-AC19-78ET-13077-49 

TABLE 4 

I n j e c t i o n  Well T rans ien t  Tests  

Sk in  Factor ,  S Mobi l  i t y ,  K/u (md/cp) 
1126 ppm 800 ppm 1156 ppm 800 ppn 

We1 1 Water s l  u!4 Polymer Polymer Water Slug Polymer' ' Polymer 
No. S t i m u l a t i o n  (12/76) (41771 (1 0 7  /7 3 8  ) 0 8 (/7-L!9/7Q!Q.(/7 6 9 )  m6) 1 ! 0 77 8 0 8 m . 0  - 

1s = Shot, F = F r a c t u r e  
2 6 ~  = Bu i l dup ,  FO = F a l l  O f f  

*Data u n i n t e r p r e t a b l e  



MARATHON OIL COMPANY 
MARAFLOOD PROCESS - M-1 PROJECT 

CRAWFORD COUNTY, ILLINOIS 
DE-AC19-78ET-13077-49 

Pressure  M o n i t o r i n g  - O i l  Wel ls I 
Sk in  Facton 

Isoqeometr ic  . - Net 
We1 l b o r e  Perme ab i 1  i t y  Thickness 

gadius,  rw, f t  k ,md  h, f t .  S t i m u l a t i o n  
We1 1  

No. - 
Test 
Date - 

Test 
Type 

M o b i l i t y  
k/u, md/cp 

. Bu i l dup  
Bu i l dup  
Bu i l dup  
Bu i l dup  
Bu i l dup  

None 
F r  ac 

Bu i l dup  
Bu i l dup  
Bu i l dup  
Bu i 1  dup 
Bu i l dup  . 

None 
Fr ac 

Ru i ldup 
Bu i l dup  
Bu i l dup  
Bu i l dup  
Bu i l dup  

Bu i l dup  
Bu i l dup  
Bu i l dup  
Bu i l dup  
Bu i l dup  

None 
Fr ac 

Bu i l dup  
Bu i l dup  
Bu i l dup  
Bu i l dup  . 
Bu i l dup  

None 
Fr  ac 



MARATHON OIL COMPANY 
MARAFLOOD PROCESS. - M - 1  PROJECT 

CRAWFORD COUNTY, ILLINOIS 
DE-AC19-78ET-13077-49 

TABLE 6 

T r  it i a t e d  Water 1n. iect  i o n  We1 1 s 

I soqeometr~ i c  Net 
Permeabi l  i t y  Th ickness Pre-Sl  ug Dosage 

k ,  md h, f t  S t i m u l a t i o n *  We1 1 S t a t u s  C u r i e s  

2.5 Acre  , 

A- 13 85 2 1 S, ST . . New w e l l  10 
E-5 11 5 11 S, H New we1 1 5 
1-7 7 5 2 9 s, L Conv. o i l  w e l l  10  
K-13 8 5 29 S New we1 1 10  
0-13 100 5 4 S Conv. WF i n  j . 20 
M- 5 70 4 6 S, ST New we1 1 1'5. 
S-5 3 0 16  S, S f  New w e l l  5 

5.0 Acre  

66-15 90 39 S New w e l l  2 5 
SS-3 6 5 2 1 G, H New we1 1 15 
QQ-13 6 0 32. , G, H New w e l l  2 5 

*G = Gauge 
S = Shot 
L = F r a c t u r e d  w i t h  l ow  v i s c o s i t y  f l u i d s  
H = F r a c t u r e d  w i t h  h i g h  v i s c o s i t y  f l u i d s  
ST = Staged f r a c  w i t h  moth b a l l s  







MARATHON OIL COMPANY 
MARAFLOOD PROCESS - M-1 PROJECT 

CRAWFORD COUNTY, ILLINOIS 
DE-AC19-78ET- 13077 

Cumulative O i l  vs. Time 
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MARATHON O I L  COMPANY 
MARAFLOOD PROCESS - M-1 PROJECT 

CRAWFORD COUNTY, I L L I N O I S  



MARATHON O I L  COMPANY 
MARAFLOOD PROCESS - M-1 PROJECT 
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MARATHON OIL COMPANY 
MARAFLOOD PROCESS - M-1 PROJECT 

CRAWFORD COUNTY, ILLINOIS 
DE-AC19-78ET -13077 

FIGURE 8 

5.0- Acre S ~ a c i  nn 
Cumulative I n j e d i o n  i s .  Timg 
P~re  Yo1 Injected .vs, Time 



MARATHON OIL COMPANY 
MARAFLOOD PROCESS - M-1 PROJECT 

CRAWFORD COUNTY, ILLINOIS 
D E - A c ~ ~ - ~ ~ E T -  13077 

2.5-Acre Spacing 
Injection/Production vs . Time 
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MARATHON OIL COMPANY 

3.6 MARAFLOOD PROCESS - M-1 PROJECT 
CRAWFORD COUNTY, ILLINOIS 

DE-AC19-78ET-13077 
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MARATHON 0 IL  COMPANY 
MARAFLOOD PROCESS - M-1 PROJECT 

t i i i i ! i i ! ! i ! i i ! i i ! i i i i i i i i i i i i l  CRAWFORD COUNTY. ILLINOIS 
~ ~ - ~ ~ 1 9 - 7 8 ~ ~ 1 1 3 0 7 7  

FIGURE 11 

2.5-Acre Spaci ng 
O i l  Rate vs. Pore Volume Injected 



MARATHON OIL COMPANY 
MARAFLOOD PROCESS - M-1 PROJECT 

CRAWFORD CDUNTY, ILLINOIS 
DE-AC19-78ET- 13077 

FIGURE 12 

5.0-Acre Spacing 
011 Rate vs. Pore'Volume Injected 

I 

PORE 'VOLUME INJECTED - % 
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MARATHOW OIL COMPA 
MARAFL000 PROCESS - M-1 PROJECT 

CRAWFORD COUNTY, ILLINOIS 
DE-AC19-78ET- 13077 

FIGURE 13 

Total M-1 Project 
O i l  Rate vs. Pore Volume Injected 



MARATHON OIL COMPANY 
MARAFLOOD PROCESS - M-1 PROJECT 

CRAWFORD COUNTV, ILL f NOIS 
DE-AC19-f 8ET-13077 

FIGURE 14 

2.5-Acre Spacing 
O i l  Cut vs. Pore Volume Injected* 

30 . 40 50 60 70 80 90 100 
PORE VOLUME INJECTED * X 



MARATHON OIL COMPANY 
MARAFLOOD PROCESS - M-1 PROJECT 

CRAWFORD COUNTY, ILLINOIS 
D E - A C ~ ~ - ~ & E T -  13077 

FIGURE 15 

5.0-Acre Spacing 
O i l  Cut vs. Pore Volume Injected 

- - - - - -  Predicted 
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DE-AC19-78ET- 13077 

FIGURE 16 

Total M-1 Project 
O i  1 Cut vs. Pore Volume Injected 
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ClARATHON OIL COMPANY 
MARAFLOOD PROCESS - M - 1  PROJECT 

CRAWFORD COUNTY, I L L I N O I S  
DE-AC13-7CET-13077 

F i g u r e  17 

Schematic o f  2.5-Acre P roduc t i on  T r e a t i n g  Fac i  1 i ty  

RECEIVER 

n n (-1 4 

FREE WATER t 
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I JL KNOCKOUT PIT TANK t W 
a 
I 1 

+ 

BART0 N SELL OIL 
NET OIL  TANK 

, COMPUTER BATTERY 

DISPOSAL 
WELLS 

+ 2 

DEWEY PITS @ 

J * .  

E FFCUENT 

TREATING 

FACILITY 
J 

Y 
t 

J. 

LACT UNIT  -* SELL OIL 



MARATHON 0 IL COFIPANY 
MARAFLOOD PROCESS - M-1 PROJECT 

CRA\.IFORD COlIPITY, ILLINOIS 
DE-AC19-78ET- 13077 

F igu re  18 

Schematic o f  5.0-Acre Product ion T r e a t i n g  F a c i l i t y  
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10,000 BBL. 
PIT TANK 
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MARATHON OIL COMPANY 
' MARAFLOOD PROCESS - M-1 PROJECT 

CRAWFORD COUNTY, ILLINOIS 
. DE-AC19-78ET- 13077 

F i g u r e  19  

Schemat ic  o f  2.5 and 5.0-Acre 
Combined-Stream P r o d u c t i o n  F a c i  1 i t y  

NET OIL 
COMPUTER 

A 
C E F F  LUENT 

DEWEY PITS TREATING r LACT UNIT 1- SELL 
e i FACILITY 

OIL 



MARATHON O I L  COMPANY 
MARAFLOOD PROCESS - M - 1  PROJECT 

CRAWFORD COUNTY, I L L I N O I S  
D E - A C 1 9 - 7 8 E T - 1 3 0 7 7  

Figure 2 0  

Schematic o f  M - 1  
Emulsion Treat.ing F a c i l  i t y  



MR4THON OIL COWANY 
AQR'FLOOD. PROCESS - A f i  PRmm 

Cf ow ford County, ,l//inois 
F€- 4208- 4 

' T r a n s i e n t  Testing W e l l s  
FICURE 21 

Wokefield - Y o ~ t i n t o m m .  
E L Y o r l i n  

AV. Burch A R S m i l h  LEGEND . - Oil  W/l 

+ - Abandowd H o l e  - Injection Well ix - O i l  Well Converted to h J u t l o n  W e l l  

S .Tohi l l  ak3  - Sal iWot . r  D i ~ p o s a l  W e l l  

22 *- "0' Tea' 



MARATHON OIL .COWANY 
AlARA Ff 000, PROCESS -A+/ PRU/ECT 

Crowford hunt ' ,  lllinois 
FE4208- 7 

TRINATED WATER INJECTION WELLS 

R. 13 W. 

Yitchell N0.2 

Wokefield - Martin Comnb 
R A . S i l r r  

LEGEND 
- O i l  T I  

9 - Abandoned Mvle 
p - lnlection Well 

I $4 - Oil Wall Converted Iu h)rctl 

S.Tohlll OAS 
- S a l i w o t n  Oispa8al Wel l  

22 C o n  T n t  

- TRITIATED WATER INJEC' 

on Well  

'ELL  



MARATHON O I L  COMPINY 
MARAFLOOQ PROCESS - M-1 

2 .5 -ACRE P A T T E R N  
DATA SUMMAWY 

PROJECT 

MONTH I N J .  
AN11 RATE 

YEAR ( H / D )  .................... 
FEB.  1977 2246 
MAR. 1977 2392 
APR. 1977 2547 
MAY 1977 2642 
JUN.  1977 2488 
JIJL. 1977 2487 
AUG. 1977 2451  
SEP.  1977 2372 
UCT.  1977 2418 
NOV. 1977 2448 
DEC.  1977 9 7 7 
.JAN. 1978 928 
F E B .  1978 9 12 
MAR. 1978 7 9 1 
APR. 1978 730 
MAY 1978 625 

' JUN.  1 9 7 8 .  994 
J t IL .  I 9 7 8  1030 
AUG. 1978 1017 
SEP.  1978 1084 
OCT. 1978 1114 
NOV. 1978 3162 
DEC.  1978 8247 
JAN.  1979 7480 
F E R .  1979 7436 
M 4 R .  1979 5454 
APR. 1979  5020 
MAY 1979 5018 
JUN.  1979  5099 
J I IL .  1979  4977 
AUG. 1979  4865 
SEP.  1979  4820 
ncr .  1979 4598 
NUV.  1979 4524 
DEC.  1979 4168 
JAN.  1980 4147 
F E R .  1980 4217 
MAR. 1980 4631 
APH. 1980 4571 
MAY 1980 4716 

CUM. 
I N J .  

( H B L S )  

X 
C,UFI. I N J  ./ 
PORE VOL. 

AGTO. I N J .  % 
AVG. C U M t I L A T I V E  ( B / D )  PI ILY 
RHP.  (BHP*DAYS)  /BHP CUT 

X x 
SLUG O I L  
CIJT CUT  ------------ 
0.09 4.5 
0.39 3.8 
0.07 3.9 
0.11 4.7 
0.14 5.8 
0.08 4.2 
0.12 4.9 
0.10 4.8 
0.07 4.9 
0.13 4.6 
0 . 1  4.8 
0.27 4.7 
0.17 4.9 
0.12 5.2 
0.22 5.0 
0 . 2  5.1 
0.24 5.3 
0.26 5.7 
0.29 5.7 
0.31 5.9 
0.41 6.0 
0.32 7.1 
0.47 5.6 
0.54 5.0 
0.49 4.8 
0.92 5.5 
1.10 6.0 
1.58 6.9. 
1.97 7 i 2  
2.48 8.6 
2.91 8.6 
3.89 8.6 
3.86 7.3 
4.60 10.1 
4.26 8.8 
3.81 8.9 
5.06 10.9 
6.16 11.0 
7.36 11.3 
5.69 12.1 

0 I L 
R A T E  

! 0 / D )  -------- 
102 
102 
103 
117 
136 
129 
150 
132  
132 
122  
106 

8 1 
8 0 
66 
62  
58 
6 5 
65 
6 7 
6 7 
66 
8 0 

206 
275 
27 1 
306 
287 
341 
352 
37 8 
400 
395 

' 310 
483 
4 18 
398 
404 
425 
431 
463 

I N J . 1  
PROD. 
R A T I O  .------- 

0.89 
0.90 
1 .08 
1 .OR 
0.96 
0.73 
0.77 
0.82 
0.86 
0.85 
0.48 
0.55 
0.54 
0.60 
0.56 
0.66 
0.90 
0.91 
0.88 
1.01 
0.97 
2.63 
2. OH 
1.27 
1.19 
0.90 
0.97 
0.94 
0.97 
1.04 
0.96 
0.97 
1 .00 
0.89 
0.82 
0.86 
1 .oo 
1.06 
1.08 
1.10 

V I S C .  
( C P )  

, - - - - - - -  

3h.0 
30.7 
32.5 
35.5 
34.4 
31.9 
35.3 
32.1 
32.6 
31.0 
30.0 
28.9 
28.0 
27.0 
26.7 
59.3 
69.6 
77.1 
79.4 
78.7 
71.4 
54.1 
52.3 
51.1 
52.0 
52.5 
54.9 
36.1 
31.4 
31.5 
33.2 
30.0 
30.2 
32.0 
30.6 
30.9 
30.1 
29.5 
29.3 
30.2 

SCREEN 
FACTOR , 

,----------- 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 . 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

22.9 
26.4. 
29.6 
28.7 
29.9 
28.7 
23.3 
23.3 
24.8 
24.8 
23.8 
25.8 
2 5 . 6 .  
22.5 
21.9 
24.0 
20.8 
22.0 
2 3.2 



MARATHON O I L  COMPANY 
M A R A F L D f I D  P R O C E S S  - M-1 P R O J E C T  

2 . 5 - A C R E  P A T T E R N  
D A T A  SUMMARY 

M O N T H  I i u J .  C U"1. X WGTD. I N J .  X X X O I L  INJ./ b G T D . A V G .  
AND H A T E  I N J .  C I I M . I N J . /  AVG. C I I M U L A T I V E  ( B / D )  P O L Y  S L U G  O I L  H A T E  PROD.  CHLD.CC1NT. V I S C .  S C R E E N  

Y E A R  ( t ) /o) .  ( B B L S )  P O R E ' J C I L .  AHP.  ( ~ H P + D A Y S )  /BHP C U T  C O T  c u r  (HID) R A T I O  ( P P P )  ( C P )  F A C T O R  .............................................................................................................................. 
J U N .  1980  4837 4119350 38.8 926 840761 5.22 10.81 5.61 11.3 437 1.11 7616 . 28.0 21.4 
J U L .  1980 46/46 4263438 40'.1 915 869126 5.08 11.83 5.49 12.2 484 1.04 7.503 28.8 21.5 
AUG. 1980 4690 4408805 41.5 912  897398 5.14 10.52 4.67 10.4 408 1.27 7761 19.2 18.5 
S E P .  1980  5165  4563717 42.9 975 926648 5.30 17.16 4.99 11.0 452 1.15 7023 19.2 19.7 



Y I u A T n o N  OIL C O M P A N Y  
MARAFLOOD PROCESS - M-1 PROJECT 

5.0-ACRE PATTERN 
DATA SUMMARY 

MONTH I N J .  CIJM. X .  WGTD. I N J .  X X . X O I L  I N J . /  
AND RATE I N J .  CUM.INJ;/ AVG. CUMULATIVE ( R / D )  POLY SLUG O I L  RATE PROD. 

YEAR (H/ IJ)  (HBLS) PORE VOL. . HHP. (EHP*DAYSI  /HHP CUT CUT CUT ( R / D )  R A T I O  

FER. 
MAR. 
APH. 
MAY ' 

JUN. 
JUL.  
AUG. 
SEP. 
OCT. 
NOV. 
OEC. 
JAN. 
FEB. 
MAR. . 
APR. 
MAY 
JIIN. 

b JUL.  
7 ACIG. 

SEP. 
OC T. 
NOV. 
DEC. 
JAN. 
FEH. 
MAR. 
APR. 
MA Y 
JUN. 
JUL .  
AIIG. 
SEP. 
OCT. 
NOV. 
DEC. 
JAN. 
FEE.  
MAR. 
APH. 
MAY 

~ G T D . A V G .  , 
CHLO.CON1. V l S C .  SCREEN 

(PPM) (CP)  FACTOR .---------------------------- 
8319 36.0 0.0 
9776 30.7 0.0 
9920 32.5 0.0 
9918 3 5 . 5  0.0 
8551 34.4 0.0 
9221 31.9 0.0 
9560 35.3 0.0 
9132 32.1 0.0 
10556 32.6 0.0 
8089 31.0 0.0 
9517 30.0 0.0 
9362 28.9 0.0 
9503 28.0 0.0 
10260 27.0 0.0 4 
11115 26.7 0.0 
10177 59.3 0.0 
12675 69.9 0.0 
10269 77.1 0.0 
9885 79.4 0.0 
10537 78.7 0.0 
10336 71.4 0.0 
9995 49.8 22.9 
9881 51.7 27.2 
10111 51.3 28.2 
10080 51.8 26.7 
9982 52;s 28.8 
10289 55.6 27.6 
10348 5b.0 28.9 
10113 54.1 28.8 
9996 54.1 29.6 
9603 54.4 28.7 
10451 51.1 27.9 
9314 52.1 30.5 
9993 51.1 29.8 
9896 51.7 27.8 
9993 39.4 23.4. 
9790 30.7 21.2 
9816 29.3 19.7 
9849 30.5 22.2 
10239 29.9 21.5 



MARATHON O I L  COMPANY 
Y A R I F L O O D  PROCESS - M-1 PROJECT 

5.0-ACRE P A T T E R N  
DATA SUMMARY 

MONTH I N J .  CUM. X WGTD. I N J .  X X X . O I L  INJ . /  W6TD.AVG. 
AND HATE 1NJ .  CUY. INJ. /  AVG. C U M U L A T I V E  ( H / D )  POLY SLUG O I L  R A T E  PRUD. CHLD.CONT. V I S C .  SCPEEN 

Y E A R  ( H / I ) 1  ( a H L S )  PORE VOL. RHP. (BHP*DAYS)  / B H P  CUT C U T  CUT ( B / D )  R A T I O  (PPM)  ( C P )  FACTDR ................................................................................................................................ 
JUN. 1980 140'8 1485710 24.8 893 ' 885719 1.58 0.0 1.49 5.3 109 0.98 9773 29.5 21.3 
J U L .  . 1980 1404 1529241. 25.5 892 913371 1.57 0.0 1.35 5.7 121 ' 0.91 10069 29.9 21.3 
AUG. 1960 1373 1571844 Zb.2 860 940031 1.60 0.9 1.32 6.5 130 0.98 9637 28.3 21.0 
SEP. 1980 lb4A 1621322 27.0 924 967751 1.78 0.0 1.31 5.9. 122 1.18 9548 27.9 21.5 



MAtfATHI:ll\r U l L  CClMPAiuY 
MI\H4FLUIII l  PH;ICESS - b l - 1  PHOJECI 

2.5-ACME IhJECTIU lV  HEPORT 
SEPI.EMRti t? 1 9 8 0  ( 3 0  DAYS) 

A - l l  
A-1 3 
4 - 1 5  
i:- i 
1: - 3 
C - 5 
2 - 7 
C-Y 
C - 1 3  
t: - 1 
t - .$ 
t-5 ' 

K -  / 
6 - 9  
1;- 1 
1, - 3 
1.-5 

b L - 7  
10 
I L - 9  

1;-11 
1;- 1 3  
I -  I 
7 - 3  
1 - 5  
I - ' I  
I -Y 
1-1  1 
1-1: 
1 -15  
K - 1  
K - 3  
K-5A 
K-7 
k - 9  
6 - 1  1 
I(-1.3 
K - 1 5  
r.1 - 1 
M - 3  
*I-5 
M- l 

( I i l i L S )  * * * t l ' E H C t l u l  I r \ l J t C l E L ) * * * * * * * * * * * * * * * * * * * *  
PIII?F P V 1' V P V P V PV 
VGL bLUI; l 1 5 b  8 0 U  b 2 5  TOTAL 

1C.7 
11  - 5  
12.4 
4.1 
'I. U 
ti . 7 
1.1 
2.b 

13.1 
h.5 

1 1. il 
l 2 .A  
1 1  .b 

3.2 
b .  4 

10.0 
14.1 

9.9 
11 . 2 

1b.Z 
h . (1 

11 . 3 
1 1  .b 
13.3 

1.4 
11 .7  
14.7 
12.1 
1il.b 
12.b 
12.6 
lr?.9 

9.7 
1 1 . 5  
13.4 
I li.0 

11.n 
11.6 
11.4 
9.2 

10.4 

PHEV 
MUN. 
HA I'E 

( t ) / D )  HEC 
CUHRLIUI HA 'TE  

RATE ( D / U )  



WECL LjPYS 
A C T I V E  

M-9 3 U 

M-11  3  u 
M - 1 3  3 0 
M-15  3 0 
(1-1 . 3 i j  
Cj-3 * 2 3  
u - 5  3 0 
0- 7  3  0 
i l -9 3 0 
(.I - 1  1  5  (I 
0 - 1  3  3 0 
0 - 1 5  3  0 
l 4 -  1  3 0 
0 - 3  3 D 
0-5 * 2 8  
U-7 3 0 
U-Y 3 0 
b - 1 1  5 u 
0-1.3 3 0 
u - 1 5  3 0 
S - 1  3  0 
5 - 3  3 0 
s - 5  3  0 
S- 7  3 0 
3 - 9  3 0  , 

S - 1 1  3  0 
5- 1 3  3 0  
S -  1 5  3 U 
11- 1 3 i~ 
u - 3  5 u 
(1-5 3 0 
u - 7  5 0  
u - 9  3 i) 
u -  1  l 3  0 
11- 1 5  3 u 
U- 1 5  3  (1 

W-1 * 3 0  
W-3 * 311 
bV-'J 311 . 
W-7 3 ij 
w-v 3 u 

MARA THPN UTL CIJPIPANY 
MAHAFLUUO PHuCESS - h - 1  P H l i J t C T  

2.5-ACME I IUJECTION k E P O H I  
SEPTEFlBEA 1 9 8 0  130 DAYS) 

( e t j L S 1  * * * *PEkCEi%T I N J E C ' I E t ) . * * * * * * * * * * * * * * * * * * * *  
PCHE P V P  V P V P  V  P  V  

' VUL SLUG 1 1 5 6  M O O  625 TUTAL 

4 5 . 3  
4 4 . 3  
4 6 . 9  
4 5 . 2  
47 .9  
26.3 
4 5 . 7  
4 5 . 4  
4 4 . 9  
46.3 
4 5 . 9  
44.4 
4 5 . 9  
4 7 . 0  
30 . i )  
4 3 . 4  
43.5 
47.1 
4 5 . 5  
45.1 
144.3 
4 7 . b  
'4n .5 
115.4 
146.2 
4 b . 1  
4 4 . 5  
4 5 . 4  
4 2 . 4  
4 9 . 6  
5 2 . 3  
SO. 0 
(15.0 
4 4 . 5  
4 3 . 9  
4 4 . 5  
3 2 . 6  
15.7  
46.4 
4 5 . 5  
45.7 

PHEV 
MON.  
HATE 

I t4/01 H E C  
CURRENI R A I E  

H A I E  t 3 / o J  



P ~ A R A T ~ I ~ I I ~  UIL CIJMPANY 
MAHAFLISOU P R J C E S S  - crl-1 P H U J E C I  . . 

2 . 5 - A C R E  I N J E C T S U N  H E P U R T  
S E P T E M H E H  l 9 e U  ( 3 U  D A Y S )  

i F T  J ( H B L S )  * * * * P E k C E N T  I N J E C T E D * * * * * * * * * * * * * * * * * * * *  P H E V  
WELL O A Y S  NE'I' Pt?ESS PUAE P  J P V P  V P V  PV MON. 

A C I  I V E  SUI'JU VOL S L U G  1156  8 0 0  b2S T O T A L  R A T E  

T O I A L  2 5 9 8  ll)b27513 1 u . u  l l . U  1 9 . 0  2 . 9  42 .9  4690  ' 

( t r / Q )  HEC 
C U R R E N T  R A T E  

H A T E  ( B / Q )  



F L U I D  PRUJECTEO I N J E C T I U N  HATE i l E V I A T I O N  T H I S  LAST 
TYPE PV I l \ rJECTl l i iu  I i I S I U H Y  HEC RATE b A S I S  REPORT REPORT ............................................................................................... ............................................................................................... 

S l A l i T  F T l 4 I S H  
SLUG 1 0  2 / 1 U / / 7  1 1 / 2 3 / 7 H  l q i l .  vdELLs Y I I ~ H I N  5 % UF HEC. HP' IE:  1 3 
1156 1 1  1 1 1 Z U / I B  5/.?0/79 INil.  ELLS wITtiIN 2 u  X (IF HkC.  2ATE:  1 b 23  
B(iU , 1 9  5/.?(1/7J 7 /2 .8 /bO ;YO. N E L L S  k I i h I N  SO X OF HEC. HATE: 7 1  6 4 
b 2 s  32 7 ( 2 6 / ~ 0  s / t 4 / n 2  

AVERAGE V l S C l j S I T Y  : 19.2  
AVEltaGE SCHEEld F A C T i l R  : 19.7  

~ I ~ I P L  VIILYFIEH I N J E C T E D  ( L B S . )  : 33687 
TOVAL PrlLYMEH CONCENTRATION (PPM) : 6 2 5  



MARATd.1IJN U I L  COMPANY 
MAIlAFLLlOU PWuI:ESS - M - 1  PrlUJECT 

5.0-ACNE I N J E C ~ I U N  KEPuHT 
SEPTEhHEH 19AU ( 3 0  IJAYS) 

( F 1  J ( B t j L S )  * * * * P E H C E N ' f  I N J E C I E D * * * * * * * * * * * *  PHEV (B/U) REC 
WELL DAYS NET  PRESS PURE P V P V P V P V MDN. CURRENT HATE 

A C T I V E  SAtdO V (J\- SLUG 1 \ 5 6  , 8 0 0  TOTAL RATE RATE I f i / D )  

3 0 0  1 1 9 0 7 0 -  
4 b 0  3 3 0 7 2 2  
4 2 0  l bb9 t34  
s n u  2 3 2 3 2 3  
420 '  1 6 5 9 7 9  
4 d u  3 3 5 5 7 0  
SUO 31.5683 
o n 0  1 4 9 2 5 9  
5 8 0  29 '0091 
oi?O 3 1 0 5 4 9  
320  1 9 6 1 7 7  
SU ;~  2712.17 
1570 2 0 8 5 7 4  
Sau 2U3893  
5 6 0  1 3 0 7 7 6  
5t)u 149b.$n  
S M t i  l b c ' 7 8 4  
h l ( l  1 7 5 ~ 2 6  
6 7 0  1 2 1 7 5 3  
6 1 0  2 'J ' tYqS 
h7U 1 6 5 5 7 3  
580 .  2 4 9 1 1 7  ' 

hU0 1539SO 
7 0  1 6 2 4 0 4  
6 7 0  1719Y72 
5 6 0  12264U  
4 6 0  1152Ub 
h 7 0  2 b 3 S l ~ d  

U  20.3122 

I TOTAL 7  C( 'J 5 9 9 6 5 3 5  10.0 11.0 b.U 27.0 1 3 7 3  l b 4 8  1 6 6 3  

1 AHGETS ( P . V . I l u J E C T E l ) ) :  10.0 1.1.U 19.0 
H ~ L S . O F  HOU PPM PIJLYMEH H E C I A I N I N G  TO dE JNJECTECJ: 777,328.0 
IYAYS H E l 4 A l N l h i :  1'0 CilbIl jLE r E  M b O  P P M  P ~ L Y ~ I E R  IPJJECTICIIQ:,  417.2 



5 .0 -ACRE I N J E C T I O r d  OATA SUMMAHY 

F L I J I O  PRCIJEC I El) I N J E C T I O N  H A T E  O E V I A T I O N  T H I S  L A S T  
T Y P E  P V  I N J E C T I O N  H I S ~ O H Y  HEC R A T E  U A S I S  R E P O R T  HEPORT ............................................................................................... ............................................................................................... 

sl fit? r FIN ISH 
SLUG I U  2 / 1 0 / 7 7  1 1 / 2 0 / 7 ~  tun. WELLS WITHIN 5 x OF H E C .  H A T E :  2 1  
1156 11 11 /20 /7A 1 / 1 4 / 6 0  NO. H E L L S  w I r H I N  2 0  X OF HEC.  HATE:  10 5  
6 0 0  19 1 /15 /Bu  3 /  1 / 6 2  IV[>. WELLS N I l H I N  5 0  X OF HEC.  HATE:  2 2  . 2 1 

AVEHAGE V l S C O S I T Y  : 27.9 
AVEHAGE SCHEEN F A C T ~ H  : 21.5 

'~ I I IPL PI'ILYMEH IIJJEC'IED. ( L B S . )  : 13053 
TOTAL PULYMEH CONCENTHATICIN (PPM)  : MOO 



UII-1 * 2 0 

UU-s * 3 ti 
X -88  * 5 U 

X-91 * *  -- 
X-YU * *  -- 
x-97  * *  -- 
X-3 . * *  -- 
k - b 3 0 
X-9 , * *  -- 
X I  * *  -- 
A-12 * *  -- 
P - 1 %  ' 5 u 
d - 1 2  * 5 il 
13-12 * 3 1 8  

CF-h 2 0 
P J - 1  3 11 
1'1-3 3 i~ 
P I - 4  3 \I  

P I - 6  311 

P E ~ ~ ~ P I , E H A L  I l l 1  ALS 

( F  T J CUF1.U PHEV.  CIJHYENT HECU 
r<E 1 P R E S S  V R O J t C I   GAT^ H A T E  RATE 
SAuO I i.4 J . ( a / D )  l B / U J  ( H / U )  



' MAHAIHON O I L  COMPANY 
H A R A F L n l l U  PRUCESS - M-1  P R O J E C l  

2.5-ACRE F I V E  SPOT REPORT 
SEPTEMBER 1 9 8 0  ( 3 0  D A Y S )  

WELL DAYS 
A C T I V E  

O I L  PROD 
C U M  O I L  
DA'ILY A V E  

WATER PROD 
CUM N A T t R  
O A I L Y  AVE 

F L U I D  PHClO F L D ( P V 1  I N J E C T I O N  
C U M  F L U I D  C U M  F L I I I P V )  CUM I N J  PCIRE VI jL  OIL CUT CUM O I L /  
D A I L Y  AVE D A I L Y  AVE PORE VUL 

F L D / I N J  
CUM I N J /  CUM F L D /  
PORE VOL CUM I N J  



MARATHON O I L  COMPANY 
MARAFLUOU PROCESS - M-1 PROJECT 

2.5-ACHE F I V E  SPOT HEPORT 
SEPTEMSEH 1 9 8 0  . (30 D,AYS) 

WELL 

Li-12 

8 - 1 4  

B- 1 6  

1 7 0  

DAYS 
AC 1 I V E  

3 0 

3 0 

2 5 

3 u 

3 0 

2 4  

3 0 

5 u 

3 0 

3 0 

O I L  PRO0 
CUM L71L 
I IA ILY  AVE 

170.9 
13232.9  

5.7 

123.2 
1891.7 

4.1 

44.4' 
1495.1  

1.5 

30.8 
811.0 

1 .o 

103.6 
2216.4 

3.5 

42.6 
5154.1 . 

1.4 

154.1 
- 4.3 5 5 . 0 

5.1 

47.6 
748.2 

I .b 

56. U 
1421.5 

1.9 

51i. 4 
3 5 4 1  .8  

1.7 

WATER PkUO 
CUM WATER 
DAILY AVE 

F L U I D  PHOD FLU(PV)  INJECT ION 
CUM ,FLUlD CUM FLD(PV)  CUM INJ PORE VUL 
DAILY AVE DA ILY  AVE 

F L D / I N J  
CUM I N J /  CUM FLD /  
PORE VOL CUM I N J  

U I L  CUT, 

0.235 

ClJM O I L /  
PORE VOL 



n - u  

14-2 

>;ATE3 P k O D  
CIJM d A I t W  
O A I L Y  4VE 

MAHAlHUN O I L  COMPANY 
MAHAFLUUU P k i l C E S S  - M-1 PROJECT 

2.5-ACHE F I V E  SPOT REPORT 
SEPTEPibEk 1 9 8 0  ( 3 0  DAYS) 

F L U l I )  PKI I i )  F L D ( P V J  I N J E C l I U N  
CkJV FLUXU CU9 F.LU(PV) CUM I N J  POHE VUL 
O A l L Y  A V E  I I A I L Y  AVE ' 

b53.3 (i .011 571.3 5 8 5 0 1  
16181.4  c.277 23651.5 

21.A 19.0 

2h.9 0.001 b9b.9 4 3 9 4 6  
3664.4 0.088 3009b.1 

0.3 23.2 

lS2u.Y 0.015 3186.9 1 0 0 7 4 9  
71455.5 U.709 4LlHb4.5 

50.7 39. h 

571.2 i i .007 925.7 , 8bBA9 
151bb.S 0.175 34393.4  

19. d 30.9 

135.1 u.UUS 35U.9 5 1 4 0 3  
' 9345.3  U.lA2 1'4601.4 

5.2 11.7 

185.7 U.UUb 3135.5 3 2 3 6 6  
92Yd.8 0.267 12776.2 

6. t 12.9 

151.b U.(l04 845.4 4 0 2 8 s  
8lR4.Y 0.233 280SU.1 

5.1 29.8 

1551.2 u .040 479.9 3 8 4 0 4  
76947  .(I 4 21344.8  

5 1  . U  16.0 

127.1 . u.002 752.1 760H3 
99h4.0 0.131 29blJB.h 

4.2 25.1 

1342.1 0.014 1003.3  9 4 0 3 3  
5 0 6 7 5 2 0  0.541 38759.8  

44.7 33.4 

O I L  CUT 

0.309 

(i.229 

U. US5 

0.034 

0 . U 9 0 

U.0bO 

0.222 

0.135 

0.275 

0,184 

ClrM OIL/ 
PORE VLIL 

0.068 

0. 0 0 6  

0.02 1 

G.003 

0.012 

V .  0 0 8  

'3.026 

0.301 

0.026 

0.047 

C U M  I N J /  
Pl-iRE VOL 

0.404 

0.684 

0.406 

0.396 

0.381 

0.395 

0.696 

0.55b 

0.390 

0.412 

F L D / I N J  
C U M  FLO/ 
CUM I N J  

1.14 
0.68 

0.04 
0.13 

1.28 
1.75 

0.62 
0.44 

0.44 
0.48 

0.48 
0.73 

0.17 
0.29 

3.19 
3.60 

0.17 
0.34 

1.34 
1.31 



M A H A T H Q N  OIL C O M P A N Y  
MARAFLUUD PRUCESS - M-1 PROJECT 

2.5-ACHE F I V E  SPOT 4EPORT 
SEPTEMBER. 19.80 (3.3 D f Y S l  

NELL GAYS 
A C T I V E  

HATEI? PkllO 
CUI.1 aA1F.e 
DAILY AVE 

FLI!II) PUOD FLO(PV'J INJECT I O N  
C~li,l F L U I D  Cub1 F L I ) ( P V I  CUM I N J  PORE VUL 
I IA ILY AVE DAILY AVE 

F L D / I N J  
CUM I N J /  CUM FLD/  
POHE VOL CUM I N J  

O I L  CUT CUM O I L /  
PORE VOL 



~~Al iATHt ib i  U I L  COMPANY 
MAHAFLOOU PnOCESS - M - 1  PH(3JEC T 

2.5-ACRE F I V E  SPOT HEPUHI 
SEPTEhbEH 1980 ( 3 0  DAYS) 

I)AYS 
ACl I V E  

3  0 

3 C 

3 0  

2  7 

3  0 

2 4 

3 0 

2 r ,  

3 11 

3 t! 

b c .  7 
8 5 n . b  

2.1 

~ I A  I E H  Pit l t l )  
Cur: ; $ A l t R  
I J A  l L  Y A V.E 

FLO I V V I  I I ' J J E C I  TUN 
CUM F L U t P V )  CUM I N J  

D A I L Y  AVE 
O I L  CUT 

0.054 

0.014 

0 .022  

0 .035 

0.124 

0 .151  

0 .156 

0 .235 

0 .088 

0.188 

CUM i l I L /  
PUHE VOL 

0.U14 

G.006 

0.012 

0 .028  

U. 0 2 3  

0 . 0 0 6  

0.049 

0 .024  

0 .024 

0 .073 

CUM I N J /  
PCIRE VOL 

0 .395 

0 .418 

0 .602 

0 .590 

0.637 

0 .424 

0 .482 

0 .466  

0.594 

0 .483 

F L O / I N J  
CCiM F L D /  
CUM I N J  

0.50 
0.40 



MAHAlHON 01L  CUYPANY 
MA*AFLIIUI) PkOCESS - M - 1  PHl l JEC 1 

2.5-ACHE F I V E  SPOT H t P U H I  
SEPTEklnEH 1 9 8 0  ( 3 0  DAYS) 

W E L L  r ~ n y s  
A C  1 I V E  

F L I l I I :  PSC~IJ F L U ( P V j  I N J E C ' r I C I N  
C j h l  FLi.110 CLIa*) F L I ) ( P V )  CUt.1 I h l J  PI..IkE VIJL 
D A I L Y  AVt. DA1,LY A V E  

F L D / I N J  
CUM F L D /  
CUM I N J  

C I I L  C U I  CUM U I L /  
POHE VClL 

CUM I N J /  
PUHE VUL 



MARAlHUN O I L  COMPANY 
PAHAFLOUII PROCESS - M-1 PHQJECl 

2.5-ACHE F I V E  SPOT REPUHl 
SEPTEMBER 1 9 8 0  ( 3 0  DAYS) 

WELL nAYS 
ACTIVE 

O I L  PkOD 
CUH O I L  
D A I L Y  AUE 

F L O I D  Pi(OU F L O ( P U )  I N J E C T I U N  
CUM FLLIIL) CUM F L O I P V )  CUM I N J  PIIHE VI.)L 
T)AIl-Y PVE D A I L Y  AVE 

F L I ) / I N J  
CUM F L D /  
CUM I N J  

O I L  COT CUM U I L /  
PCIRE UUL 

CUM I N J /  
PURE VOL 



MAHATHIJN O I L  CUMPANY 
MAQAFLIJUU PROCESS - M-1 P R D J E C l  

2.5-ACHE F I V E  SPOT REPORT 
S E P T ~ F ~ B E H ,  1 9 8 0  ( 3 0  DAYS) 

WELL I)AYS O I L  PHlID 
& C T I V E  CI.11-1 I j I L  I O A l L Y  4VE 

WATER Pkl)CJ 
c LJ r.1 :t A T E H 
D A I L Y  h V E  

F L I ) ( P V j  I N J t C I I U N  
Cub1 F L U ( P V )  CI!M I N J  PORE VUL 

D A I L Y  AVE 

FLL)/I IUJ 
O I L  CU'I .CUM O I L /  CUM 1 N J /  CUM F L U /  

PURE VOL ' PURE VOL CUM I N J  



MARATHON U I L  COMPANY 
WARAFLUUD PHOCESS - M-1 PROJECT 

2 . 5 - A C H E  FIVE S P O T  R E P O R T  
SEPTEWdEH 1 9 8 0  ( 3 0  DAYS) 

IJTL PHljiJ 
CUM VIIL 
I )A lLY AVE 

WATER PHhL, 
CllM BAIER 
DAILY AVE 

FLIJID, P K O D  F L D C P V )  I N J E C T I O N  
C U M  FLU10 CUM FLD(PV1 CUM I N J  PURE VOL 
I)AILY AVE . DAILY A V E  

F L D / I N J  
CUM I N J /  CUM FLD/ 
PORE VOL CUM I N J  

O I L  ClJT 

0 . 1 7 3  

ClJM O I L /  
PORE VOL 



WELL O A Y S  OIL PROD M A T E R  PHIID 
ACTIVE CkJM U1L CUM NATEK 

IJAILY AVE' DAILY AVE 

TOTAL ' 13558 .0  . 109203 .9  
3149313.0 3 9 2 0 5 1 5 . 5  

451.4 3640.2 

MAHATHON O I L  COMPANY 
PAi(AFC1JL)I) PROCESS - M - 1  PROJECT 

2.5-ACHE F I V E  SPUT REPORT 
SEPTEMBER 1980  ( 3 0  DAYS) 

F L U I D  PHUO FLD(PV1 I N J E C T I O N  
CUM F L l l l O  CUM FLD(PV1 CIIM I N J  PORE VUL O I L  CUT CUM O I L /  
n A I L Y  bVE DAILY AVE PORE VOL 

F L O / I N J  
CUM I N J /  CUM FLD/  
PORE V O L  CUM I N J  



MAHATHUN O I L  CIJMPANY 
MAHAFLOUD PROCESS - M-1 PHUJECT 

5.0-ACHE F I V E  SPOT REPORT 
S E P l ' E M d E H  1 9 8 0  ( 3 0  DAYS) 

I l 1 L  PhClD 
CUM l j l L  
U A l L Y  AVE 

V!ATE.H P R O 0  
CUM d 4 T t R  
I I A I L Y  4VE 

FLUID ~ u n n  F L D ~ P V )  INJECTIUN 
CUvt F L l l l n  CUM F L D I P V )  CUM I N J  P U H E  VOL 
IJAILY AVE O A l L Y  I\VE 

F L D / I N J  
U I L . C U 1  CUM O I L /  CUM I N J /  CUM F L D /  

POKE VOL P O N E  VDL CUM I N J  



MAHATMJN n I L  c u M r n N y  
, MAHAFLOUU PUUCESS - M-1 PROJEC7 

5.0-ACHE F I V E  SPOT REPURT 
SEPTEMBEk 1 9 8 0  ' (30 DAYS) 

F L D / I N J  
CUM I N J /  CUM FLD/ 
PORE VOL CUM INJ 

I I l L  ,PROD 
CUM i J l L  
U A I L Y  A V E  

v r ~ l  E N ,  PkOD 
CUM ?IATEY 
I )A ILY A b E  

FLI . I ID PHOCJ F L U ( P V 1  INJECT.ION 
c u b  FL lJ l i l  CUM. F L I ) ( P V )  C U M  INJ PORE VOL 
I )AILY AVE OAlLY AVE 

O I L  C U T  

0 . 0 9 1  

ClJM O I L /  
PORE VOL 



MARATHON O I L  COMPANY 
MAHAFLUUO PROCESS - M-1  PROJECT 

5.0-ACHE F I V E  SPOT HEPUHI  
. SEPTEMdEH 1 9 8 0  ( 3 0  DAYS) 

W E L L  DAYS 
ACTI 'dE  

L L - 1 2  30 

0 1 L  PROD 
CUCl OZL 
I ) A I L Y  AVE 

k A T E R  PkOD 
CllM WATEH 
D A I L Y  AVE 

F L U 1 0  PRO0 F L D l P V )  I N J E C T I O N  
CUM F L U I D  CUM FLL)(PV) CUM I N J  PUKE VOL 
O A I L Y  AVE D A I L Y  AVE . 

F L D / I N J  
CUM INJ/ CUM F L D /  
PORE V O L  CUM INJ 

CUM O I L /  
PURE VOL 

O I L  CUT 

0 .019  



MARATHUN OIL C O M P A N Y  
CARAFLUUI') PHUCESS - M-1 PROJECT 

5 . 0 - A C H E  F IVE SPOI  HEPOHI 
SEPTEr.lilEh 1 9 8 0  (30 DAYS) 

:,lrATEU P K n D  
C U M  XA'IER 
I )AI I -Y AUE 

FLIIII? P ~ U L J  
CUN FLl110 
OAILY AVE 

F L O ( P V )  I N J E C T I O N  
CUP! F L O ( P V 1  CUM I N J  PLlAE VUL U I L  CUT CUM U l L /  

I I A I L Y  A V E  P ~ R E  VOL 

F L D / I N J  
CUM I N J /  C U M  FLD/ 
POHE VOL CUM I N J  

I T - U  5 0  

11-6 3 u  



MAHATHON O I L  COMPANY 
MAHAFLOOD PHOCESS - M - 1  PHIIJECT 

5.0-ACRE F I V E  SPOT REPORT 
SEPTtMtiEH 1 9 8 0  ( 3 0  DAYS) 

viELL D A Y S  i J l L  PKOU vvATEH Ptcl:lD FLI.IID PHI:ID F L D ( P V )  I N J E C T I O N  
A C T l V E  CUM i ) l L  CLIM N A T E H  CUM F ~ l l l O  CUk! FLD(PV) CUM I N J  PORE VOL O I L  CUT 

D A ~ L Y  A V E  OATLY 4 V E  D A I L Y  b V E  D A I L Y  AVE 

TOTAL 

F L D / I N J  
CIJM O I L /  CUM I N J /  CUM F L D /  
PURE VOL PORE VOL CUM I N J  



MARATHON O I L  COMPANY 
M A R A F L O O D  PROCESS - M-1 PROJECT SULFONATE IN W A T E R ,  x 

2.5-ACRE SULFONATE REPORT 

WELL NO. 2-77 3-77 4-77 5-77 6 -77  7-77 8-77 9-77 10-77, 11-77 ---------- ................................................................................... 
.XA-10 .2 0 * * * * * ..04 0.0 * - 6 8  - 0 9  
XA-12 .05 .06 * * .04 .O 1 0.0 .04 .07 .08 
XA-14 .02'  .06 .03 * * .04 .02 .o 1 - 0 4  .o 1 .05 
AA-11 * * * * .37 * .05 .03 .08 .0'2 .0.1 .05 
8 -0  .06 .06 .03 * -07 - 0  3 0.0 .01 . O i  0.0 
€8 -5  * * * * * * * .03 .O 1 0.0 
8-4 .04 .06 .03 .05 .03 .14 " .04 .03 .40 
0-6 .O6 .Ob - .03 .40 .25 - 0 0  0.0 -07  .05 -07  
R-8 .09 .Ob * .10 .04 .03 .01 . . 06 .  .09 .05 
8 -10  .I n .07 . **  * * .07 .IT 2.50 .41 

, 8 - 1 2  ' . l o  .23 .07 * . I 6  .10 * .25 .44 
8-1.4 .07 .06 .03 . l o  .13 .09 .09 .10 -07  -07  
8-16 - 0 6  .06 . - 0 7  .05 .09 .08 .03 .03 .02 .05 
D-0 .04 .06 .03 .05 .05 .03 - 0 3  .01 .01 .04 
0 -2  .05 .06 0.0 * * r 0 3  -07  . 04 * - 3 2  
D-4 .04 .06 .07 .05 a03 .09 .1B .10 .39 
D-6 - 2 5  - 2 3  .23 .40 .27 . l o  .20 .16 .14 .24 
D-a .14 .II .13 . l o  .22 .22 .11 - 0 9  .07 .13 

7 0-10 .O b .O6 .03 - 0 2  .05 .03 . 0 2 ,  ..04 0.0 .05 
F-0 .06 * * .07 * * .05 .05 .05 .02 0.0 .04 
F -2  - 0 4  .06 .07 * * .13 .08 .05 .03 .O 1 0.0 
F-4 .11 . I 1  .13 .10 . l a  .12 . I 2  e l 1  .05 
F -6  .18 .23 .20 - .30 .34 .14 .18 .ZO .10 .20 .. 
F-8  .09 .06 .13 .10 . I 4  .22 .09 .08 .O2 .09 
F -10  .05 .06 .07 .67 .09 .08 .06 .07 .OO . .08 
F -12  .05 .Ob .03 .SO .29 .07 .05 .04 .02 .08 
F-14 .O6 * * .03 .80 .20 - 0 3  5.94 4.56 5.93 6.60 . 
H-0 .04 .06 .03 - 3 0  .27 0.0 .05 - 0 4  .OO .OO 
H-2 .10 * * .10 -27  .08 .08 .11 .14 .23 
H-4 .08 .06 .07 .10 .20 .08 .11 .21 .03 .08 
H-6 .14 .11 .10 .20 .25 -17  .12 . l o  .03 .11 
H-8 .14 .06 .13 .20 .24 .14 - 1 5  . I 6  .13 .129 
H-10 .OB .OO .07 . 02 .09 .0'2 .07 .08 -07  .17. 
H-12 .06 .00 .03 * .09 .02 * * .05 .OO .07 
H- 14 .Ob .O6 .07 .20 .'08 .12 e l 3  .08 .19 
J-0 . .04 .OO .03 * * .05 0.0 .O6 .05 * * .08 
3-2 .07 .06 - 0 7  .07 .07 0.0 .07 .04 .08 
J-4  .08 .06 .13 * . 1 4 -  .05 . I 2  e l 2  * .13 
J -6 .06 .06 .07 - 0 7  .13 . .04 . l o  .08 .OO .08 
J-8  .96 .46 .07 .02 .07 .05 .07 .06 ' .OO .08 
J-10 - 0 6  .11 .07 * .07 .05 .11 07 * .OR 
5-12 .U 1 .06 . l o  .70 .74 . .49 .49 .43 i * .08 
5-14 .70 .11 .13 ' .20 .29 .16 . 1 7 .  .13 .08 - 1 6  



MARATHON O I L  COMPANY 
MARAFLOOD PROCESS - M-1 PHOJECT * SULFONATE I N  WATER, X 

2.5-ACHE SULFONATE REPORT 

HELL NO. 12-77 1-76 2 -78  3-78 4-78 5-78 6-78 7-78 8-78 9-78 ---------- ................................................................................... 
XA-10 .09 * * 0.0 * * .17 3.5 .3.2 * * * * * 
XA-12 .ll .ll .08 .04 .17 0.0 .07 .08 .ll 
XA-14 .07 - 1 2  .08 .O 1 .17 .05 ' .14 .14 .18 .23 

' AA-11 .Us 0.0 .05 * * .16 0.0 * * * .09 .13 
6-0 .05 .70 .05 0.0 .12 . 0.0 -07  .03 .05 .09 
€ 8 - 5  * * 1.02 .07 0.0 * * 0.0 .04 .03 .08 .09 
6 -4  .27 .26 .37 .54 .42 .90 1.1 1.1 2.84 1.53 
8-6' .11 .13 .OR 0.0 .13 0.0 - 0 8  - 0 7  .08 
6-8 .07 . I 1  - 2 8  .18 . l o  .23 .4 1 * .53. - 5 6  
8-10 2.0 4.11 0.0 * 0.0 * * * * * * 
6 -12  .83 .55 .ll .03 .94 .60 1.3 1.00 .88 
8 -14  - 1 2  . l b  .14 * .18 .i)6 .14 .14 .13 .15 
8 -16  .07 .13 .07 0.0 .12 0.0 .10 .07 .08 a09 
0-0 .08 .14 .07 0.0 .13 0.0 .12 .09 .13 .15 

. D-2 .96 .47 .32 .2 1 .39 .17 .27 .03 .34 - 3 8  
0-4 .37 1 2 9  .OS .2 1 .7 0 1 .b7 ~l 2.7 3.94 
D-6 .13 . - 2 5  .SO 0.0 .7 3 .40 .59 - 7 0  .68 .79 

I 0 -8  . 05  .17 .11 .O 1 . I 7  0.0 . l o  . I 1  -.I3 
w 

.ll 
RY D-10 .05 .14 .08 0.0 .09 0.0 .03 .03 .07 - 0 4  
I F-0  - 2  3 .12 .O9 0.0 . l o  0.0 - 0 8  . * *  - 0 8  .09 

F-2 .14 . I 4  .16 * * .10 0.0 * * .O7 .11 .15 
F-4 .09 1.4 1.22 1.20 1.49 1.22 1.9 2.2 2.80 2.89 
F -6  .OS .22 . I 6  .21 - 2 3  . l o  .22 .22 .25 - 2 5  
F -8  .07 .15 .45 0.0 .12 ' 0.0 .10 .09 .12 .13 
F -10  .US .16 .0S 0.0 .11 0.0 .08 '.05 .09 . l o  
F -12  . 0 7  .14 .3b 0.0 - 0 9  0.0 .08 .03 .07 .OS 
F-14 7.1 8.36 10.6 .26 9.52 8.8 5.7 8.0 ' 9.60 9.7 
H-0 .17 .13 .06 0.0 .08 0.0 .10 .07 .09 .11 
H-2 .08 .16 . I 8  0.0 - 2 2  0.0 - 2 3  - 2 2  .22 .28 
H-4 .OB .17 .09 0.0 .1'4 .O 7 .12 .ll .37 .19 
H-6 .34 .12 .13 .12 ' .2 1 .36 .29 - 2 3  .21 .2S 
H-8 .1S .13 .08 0.0 .bO .2 0 .66 .95 1.17 1.38 
H- I 0  .07 . .18 e l 8  0.0 .25 - 1 6  ,. 4 0 * * * (r - 3 0  
H-12 .20 .14 .07 0.0 a09 0.0 . l o  .06 .11 .11 
H-14 .07 .26 .20 .16 - 2 2  . 1 i. .4 1 .4 1 .47 .40 
J-0 - 0 7  .13 .07 0.0 .09 0.0 - 0 8  .05 .08 .07 
J -2 .14 .11 .16 .04 .10 . l b  .08 .06 .OM .13 
5-4 .06 , . I 6  - 1 4  .03 .17 ..07 . . I 6  ' . I 5  - 1 4  - 1 8  
5-6 .37 .12 .O9 0.0 .10 0.0 .08 - 0 9  - 0 9  .10 ,. 

J-8 .OB .14 .07 0.0 .09 0.0 - 0 8  .09 .09 .11 
J-10 .36 .14 .38 ' 0.0 .OA .35 .04 .08 .09 .10 
5-12 .15 .46 .39 .34 .43 .  .33 .49 .49 .47 .49 
5-1 4 .05 .22 .2'2 .09 .18 .13 .21 .2 3 .22 .19 



PIHRH THON O I L COP!PHNY 
nHRHFLOL7D PROCESS - PI-1 PROJECT 

2.5-HCRE SCILFC7NHTE REPORT 

!EL!. NO. , ---------- 
, ,- X U - ~ $  . ,, . 
Ye-12 , . . .- ... H-14 
Hi t -11 
p-0 
EB-5 

, 5 ~ 4  
B-6  
fi-8 
p,-11:3 
B-12 
B-14 

.- - h 
O-C', 
c8-2 
D-4 
0-6 

I P-F 
u w O - l i l  
I F-I:? 

F - 2  
,F-4 
,F-6 -- . . 
F-5  
,c-1,:7 , 

F-.f '-' 
. ,  --. 

F-14  



WELL I D  

MARATHON O I L  COMPAY 
MARAFLOOD PROCESS - W-1 PROJECT 

~ . S - A C R ~  SULFONATE REPORT 

1 0 - 7 9  ' 1 1 - 7 9  1 2 - 7 9  1 - 8 0  



W E L L  I D  8 - 8 0  

M A R ~ T H O N  OIL C O M P A N Y  
M A R A F L O O O  P R O C E S S  - M - 1  P R O J E C T  

2 . 5 - A C Y E  S t I L F O F t A T E  R E P O R T  



MARITWON O I L  COMPANY 
MARAFLOOD PROCESS - M-1 PROJECT 

2.5-ACHE SULFONATE REPORT 
SULFONATE I N  WATER, X 

WELL NO. 2-77 3-77 4-77 5-77 ,6-77 7-77 8-77 9-77 10-77 11-77 ---------- ................................................................................... 
L-0 . Ob .O6 .07 - 0 9  .O 1 .07 * * .OO .07 
L - 2  .04 * * .07 .02 .09 .02 .07 . .03 .OO .08 ' 
L - 4  . 04 .17 .07 .05 .09 .04 .08 .07 .O 1 .08 
L -6  .04 .23 .07 ' t .14 .06 -07  .07 .02 .08 
L -8  .15 - 4 6  .17 . l o  . l a  .0'8 .13 .13 .05 .17 
L -  10 .06 ' .ll .O7 - 0 2  . I 1  .09 . I 0  .O7 . U 1 .13 
L -12  .08 .ll .10 .10 . I 6  .07 - 1 4  . l o  .05 . I 9  
L-14 .O9 . I 1  .13. .10 .20 .'I7 .12 .09 .02 .13 
N-0 .03 .06 , .03 .07 .02 .06 - 0 3  .OO .08 
N-2 .03 . I 1  .03 .02 a09 0.0 .08 .09 - 0 2  .11 
N-4 .03 .11 . l o  .07 .11 * * .05 .04 .O 1 .13 
N-6 .01 * * .03 * * .03 .05 .04 .Oo  .07 
N-8 .06 .11 .U7 .07 .13 .04 - 0 8  . l o  .OO .13 
N-10 .10 .11 . l o  .07 .13 .06 ' .12 .08 ,  .02 .;08 
N-12 .O6 .17 .03 * t .09 .03 .07 .07 - 0 3  .12 
N-14 .OH .11 .07 .02 e l 6  .07 - 0 9  .08 .02 .11 
P-0 .OU .06 - 0 3  .10 .05 0.0 . .05 .04 .OO a04 

, P-2 -0.2 * * - 0 3  * .07 .02 .05 .03 .OO - 0 4  
P-4 .02 . I 1  .03 .13 .02 .06 .04 .00 .07 

1 P-6 .03 .11 .03 * - 0 9  .OS .OS . .05 .OO .05 
P-8 - 0 8  .ll .03 * .20 .05 .08 - 0 7  .OO .08 
P-10 .O6 . I 1  .07 .07 .11 .06 * .O6 .O 1 .08 . 
P-12 .06 .06 .07 .05 .09 .04 - 0 8  .08 .OO . .07 
P-14 .Ob .ll .07 .O9 .04 .O6 .05 .O 1 .07 
R-0 .12 .17 .03 .05 .13 .05 .18 .13 08 .19 
R-2 .04 .ll .03 .20 - 0 9  - 0 9  .04 .06 .OO .08 
R-4 .04 .11 .03 .07 .07 0.0 .OS - 0 4  .OO .04 ' , 

R-6 .04 .ll .13 * * .04 .05 .05 .02 .08 
R -'8 . l o  .11 .07 * .11 - 0 4  - 0 8  . l o  .02 - 0 9  
R-10 .10 -17  . l o  .07 - 1 6  .10 .12 ..1 1 .06 .13 
R- 12 .80 * * .89 .56 e.6  5 .S4 .UO . .59 
R-14 .1 U .11 .07 .10 .14 .06 ..16. - - 1 3 -  .07 .08 
1-0 .O6 .O6 .03 .02 .07 0.0 .05 .07 .OO . d l  
1-2 .04 * * .03 .05 .04 .05 .O6 .OO -07  
1-4 .04 .06 0.0 * .05 0. !J .08 * .03 . I 1  
1-6 .04 .11 0.0 * .07 . l o  - 0 6  .Oh .O 1 .08 
1 -6  .05 .ll .03 .05 .02 - 1 6  - 0 5  .05 .O 1 .17 
T-10 .06 * * .07 .OS .11 .07 0 1 2  - 1 3  . 0.8 - 1 2  
1- 12 .06 * .07 .05 - 0 9  . l o  .10 . l o  .10 .08 
1-14 .O6 .ll , .07 .02 - 0 9  .07 .05 .05 - 0 6  .07 
V-0 .07 .ll ' .10 .07 .07 .O6 .08 .10 .05 .08 
V-2 .04 .O6 .07 .02 . 0 5 .  . .03 .03 a04 .01 .08 
V-4 .O.? : .06 .03 , *ps .  . l o  .07 .05 .02 .05 



MARATHON O I L  COMPANY 
MARAFLOOD PROCESS - M-1 PROJECT * SULFONATE I N  WATER, % 

2.5-ACRE SULFONATE REPORT 

WELL NO. 1Z-77 1-78 2 -78  3-78 4-78 5-78 6-78 7-78 8-78 9-78 ---------- ................................................................................... 
L -0  .07 .14 .09 0.0 .10 0.0 .11 .06 .12 .09 
L - 2  .08 .13 .05 0.0 .08 0.0 - 0 8  .07 .09 - 0 9  
L-4 .08 .15 .07 0.0 .11 0.0 .12 -07  .09 .10 
L - 6  .10 .15 .05 0.0 .ll 0.0 .2 3 .08 .12 .ll 
L-8  .07 .19 .13 .03 .17 .05 .18 .12 .14 .16 
L-10 .12 .17 .13 0.0 .14 .04 .12 .11 .14 .14 
L - 1 2  .05 - 2 2  .2R - 2 4  .49 .31 .49 .54 .84 1 .OU 
L - 1 4  .04 .13 .11 0.0 .12 - 0 4  .05 e l l  .13 .14 
N-0 .11 .13 .07 0.0 .08 0.0 -07  .O6 .OR .09 
N-2 .07 .2 3 .2 1 e l 2  .Oh - 2 8  .44 46 .54 .64 
N-4 .04 . I 6  .O8 0.0 .09 0.0 . l o  . I 1  .14 .19 
N-6 .07 .13 .03 0.0 - 0 4  0.0 .O9 -07  .08 . l o  
N-8 .06 - 1 6  .OR 0.0 .12 .07 - 1 2  . I 1  - 1 2  .18 
N-10 .07 .13 .O8 0.0 .OM .05 .14 .11 .12 - 1 4  
N-12 .07 .15 .08 0.0 .04 .Ob . I 2  .ll .12 .I b 
N-14 .04 .15 .O9 0.0 .09 .O6 .14 . I 1  .12 .14 
P-0 .05 .ll .05 0.0 .07 0.0 .05 .07 .ll . l o  

I P-2 .Ob .09 .04 .1R .08 0.0 .05 .08 . I 1  .08 =: P-4 .04 .13 .05 0.0 - 0 9  0.0 .05 .U6 - 0 9  .09 
I 1 P-6 .06 . l o  .07 0.0 .08 0.0 .OR .07 .09 . l o  

P-8 .Oh .13 .08 .O 1 -10  .06 .08 .08 .14 .13 
P-10 - 0 4  .13 .O9 0.0 .08 .07 .08 .O9 .12 .04 
P-12 .Ou .12 .07 0.0 .08 0.0 .10 .08 .11 .13 
P-14 .0a .12 .05 .07 .04 0.0 .05 .07 - 1 1  . l o  
R-0 .05 .22 .17 .07 .04 .13 .18 . I 6  .1A .20 
R-2 .05 .ll .05 0.0 .O4 .O6 .05 .O6 . I 1  * * 
R-4 .Ob .12 .04 0.0 + * 0.0 .05 .O6 .21 - 0 9  
R-6 .07 .13 .11 0.0 .04 . l o  .15 . IS  .25 .2 3 
R-8 .10 .14 .O9 0.0 .04 .05 .12 .11 .13 .1S 
R-10 .11 .57 .11 .04 .07 .07 .14 - 1 4  .15 
R-12 .11 .15 .55 .25 . I 6  - 4 8  .bO .62 .66 - 6 9  
R-14 .03 .22 .17 .07 .O9 .12 .22 .O 1 .25 .29 
1 -0  - 1 1  e l 2  .09 0.0 .O 1 06 0.0 .05 .09 . I 1  
7-2 .ll .ll .04 0.0 * 0.0 .05 .O6 .05 .06 
7-4 .05 .20 .37 0.0 .57 .5b .60 .64 .5(3 .64 
1-6 .05 .11 .05 0.0 * * 0.0 .10 .08 .08 .OM 
1-8  . I 1  .ll .05 0.0 * 0.0 .05 .08 .09 .10 
1 - 1  0 . lh  .19 - 2 2  .07 .10 .12 .19 .19 .O 1 .21 
1- 12  -07  .27 .25 .13 .17 . I 6  . 2 3  .24 .30 .31 
1 -14  .04 .14 .08 .01 * * .05 .08 .08 . I 1  .11 
V-0 .04 1 . .09 .07 * * .07 . I 1  .09 . I 1  .15 
V-2 .04 .13 .08 0.0 * * .O6 .08 .U9 .12 .14 
V-4 .58 - 3 0  .05 * * 0.0 .04 .04 .08 '.Ob 



P1!?RH THON OIL  COP!FH!dY 
taf17/?fi,FL OL~C PROCESS - P!-1 FE'O JEC T . ., 

2 .  .5-HCRE SClLFc7NHTE REFORT 

.63  1 

.45  

.54 
7 7 . ...-. 
.7 .- . i t. 
.19 - .- . 2.b 

.19  
- 2 2  
1 7  
*.* 

.44 
. 12  . L ~ 7 1  

1 . 4 1  1 .41  . 7(> ' .- 1. 6 . 31.' .6S 



MARATHON O I L  COMPAY 
MARAFLOOD PROCESS - M-1 PROJECT 

2.5-ACRE SULFONATE REPORT 

WELL I D  . 8 - 7 9  



MARATHON O I L  COMPANY 
MARAFLOOD PROCESS - M-1 PROJECT 

2.5-ACRE SULFONATE HEPURi 

YELL I D  8 -80  9 -80  



WELL NO. ---------- 
V-b 
V-8 
v - 1 0  
v - 1 2  
v - 1 4  

* 
* * 

d 

MARATHON O I L  COMPANY 
MAHAFLOOD PROCESS - M-1 PROJECT 

2.5-ACHE S J L F U N A T E  REPORT 
* SULFONATE I N  WATER, X 

2-77 3 -77  4-77  5 -77  b -77  . 7 - 7 7  8 - 7 7  9 -77  10 -77  11 -77  ................................................................................... 
.04 * .03 * * .07 .U9 * * .04 .Ol .13 
.04 . .Oh .07 ' .02 .07 .03 . o Q  .O5 . 02  .07 
.Ob .Ob .07 ' .05 .13 .OS . . l S  .13 .14 - 2 0  
.06 .Ob .07. .02 .U9 .I6 .O8 .08 .iJ8 . I 2  
.0b .06  0.0 - 0 2  .09 .03 .03 .Ob .02 .07 

C O N C E N T R A T I O N  I N  WATER D I V I D E D  BY CONCENTRATION OF STANDARD 1  X SULL lT lON OF M-1. SLUG. 
O A l A  NOT A V A I L A B L E  

A N A L Y S I S  I N D I C A T E S  LEVEL DUE T O  O T H E R  THAN CRUDE OIL S U L F O N A T E .  



WELL NU. ---------- 
V-6 
V-8 
v - 1 0  
v - 1 2  
V-14 

* * 
47 

' MAitATHON O I L  COMPANY 
MARAFLOOD PROCESS - M-1 PROJECT 

2.5-ACRE SULFUNATE REPORT 
* SULFUNATE I N  WATER, X 

12 -77  1 - 7 8  2 - 7 8  3 - 7 8  4 - 7 8  5 - 7 8  6 - 7 8  7 - 7 8  8 - 7 8  9 - 7 8  ................................................................................... 
0.0 .SO .99 .74 .7 5 .83 1.08 1.2 1.37 1.39 
.US .13 .05  .03 * 0.0 .08 .08 .08 .O 1 
.20 .2 1 .20 .13 .10 .12 e l 6  .19 .18 .25 
.10 - 1 7  ,16 .01 .07 .08 e l 6  .16 .18 .19 
- 0 5  .14 .09 .07 * 0.0 e08  .08 . I 1  .13 

CONCENrHATlON I N  WATER D I V I D E D  BY COhCENTRATION OF STANDARD 1 X SOLUTION OF M-1 SLUG. 
D4,TA NOT AVAILABLE 

ANALYSIS INDICATES LEVEL DUE TO OTHER THAN CRUDE O I L  SULFONATE. 



PIHRH THON 13 I L COPIFHNY 
PI/3RHFLOilD PROCESS - 7.1-1 PROJECT 

2.5-HCRE 5 L L F W T E  REPORT 

!E!- L FiO. 90-78 ' 91-78 7 - I C* 1-7q I -- 3- I 79 _. z- 79 4-79. 5-79 6-79 7-79 
---------- .......................................................................................... 

37 \,'-6 1.9 2.9 9.14 .-.. . 2.2 , 3.65 4.38 6.9 7.15 7, 79 
, I 1, ,,- -,> . I<.' . I 9  . 10 . AS .C.'& , .25 , 3<7 -58 -59 62 - - 
!,'-I (3 -. 7 . 23 . 4i! .* * . 3s .14 . .\L 7.7 . 3 1  .55 -58 , .98 
!,'-I 2 -22 :A%. -23 . 4C7 .25 -42 -51 .95 ; 93 1-22 
!,'-id .I& .29 . .98 17 -42 .25 . . 31 .96 .35 

:+: CC~MCENTRHTII~N I N  1,IHTER DI!. ' IDED BY CONENTRRTION OF 'STHNDHRD 1 X W L ~ ~ T I O N  OF PI-1  SLUG. 
:+::+: 0HT.q NOT H !.'H I L  HE:L E 

X .  H H i L Y 5 I S  INOICHTES LEYEL OLE TO OTHER THHN r=EIlC.lE OIL SIlLFc7NHTE. 



M A R A T H O N  OIL COMPAY 
MARAFLOOD PROCESS - M-1 PROJECT 

2.5-ACRE SULFONATE REPORT 

WELL I D  8 - 7 9  ' 9 - 7 9  1 0 - 7 9  1 1 - 7 9  1 2 - 7 9  1 - 6 0  2 - 8 0  3-80 

* CUNCENTRATION I N  WATER D l V I D E D  BY CONCENTRATION OF STANDARD 1 X SOLUTION OF M-1 
C DATA CARRIED OVER FROM LAST MONTH. 
# A N A L Y S I S  I N D I C A T E S  LEVEL DUE TO OTHER THAN CRUDE O I L  SULFONATE. 



MARATHON O I L  COMPANY 
MARAFLOOD PROCESS - M-1 PROJECT 

2.5-ACRE SULFONATE REPORT 

WELL I D  6 -80  9 - 6 0  

1 - 1 4  1.46 2.14 
V-0 1.76 2.92 
V-2 5.11- 5.10 
V-'4. 2.63 2.76 
V-6 4.92 5.34 
V -'8 1.06 1.9h ' 

V-10 3.26 3.7 5 
V-12  7.61 8.67 
V-14 1.77 2 . 5 9 .  

* CONCENTRATlON I N  WATER OIVTOEO BY CONCENTRATION OF STANDARD 1 X SOLUTION OF M - 1  SLUG. 
C DATA CARRIED OVER FHOM LAST MONTH. 
I ANALYSIS I N D I C A T E S  LEVEL DUE T O  OTHER THAN CRUDE U I L  SULFONATE. 



MARATHON O I L  COMPANY 
MARAFLOOD PROCESS - M-1 PROJECT * SULFONATE I N  WATER, Z 

5.0-ACRE SULFONATE REPORT 

WELL NO. 2-77 3-77 4-77 5-77 6-77 7-77 8-77 9-77 10-77 ---------- i---------------------------------------------------------------------- 

AS-35 * * * **  . * * * * * * * * .02 
AS-36 * * * * * * * * .05 .02 
00-10 .23 .29 .13 .20 .16 .10 . .12 .11 .06 
DD-12 .06 .11 .07 .09 .09 . I 5  .07 .07 - 0 3  
DD-14 .O6 . I 1  * * .05 .09 .17 .07 .07 .05 
DD-16 .Ob .ll .U7 .09 .ll '; 05 .11 .08 .07 
DD-18 .18 .29 .23 .30 .29 .US .17 .18 . I 1  
FF-12 .O6 .11 .07 .07 .U8 .O6 -07  .07 .05 
FF-14 .0 h . U6 .03 .05 - 0 9  .15 .OM .07 .05 
FF-16 .74 1 - 6 9  1 - 8 3  U - 8 0  1 - 8 4  1 1.49# .49 1 .46 1 - 3 5  
FF-18 .06 .Oh .07 .30 .25 .07 .16 .17 .14 
FF-20 * * * * . l o  * .36 .07 .08 .13 
HH-12 .O6 .Ob .07 .07 . I1 - 0 2  .06 - 0 8  .03 
HH- 14 .Ob .U6 .07 .07 .11 .54 .09 .OR .03 
Hti- 16  .10 .O6 .07 .20 .13 .03 -07  .11 - 0 7  
HH-18 .Ob .Ob .13 * t .09 .92 .15 .08 .13 
HH-20 .08 * * .07 * * -07  . l o  . l o  .08 .11 

I JJ -12  .06 .O6 .07 * * .05 .34 .07 .05 - 0 3  
JJ -14  .40 1 .40 1 .03 .60 .67 1 .03 .35 .35 .65 # 

I JJ -16  -44.  fi - 5 1  U - 5 0  C .80 Lt - 8 2  1 .53 # . .40 . 5 0 1  . 4 4 #  
LL -12  .U4 . .06 .07 .05 .07 .05 .12 * * - 0 3  

' LL -14 '  - 7 4  - 6 9  1 .93 1.701 1.501 - 8 0  U - 8 3  1 -77  1 .58 1 
NN-12 - 0 6  .17 .03 ' ..lo . I 4  .13 . I 2  a17 . l o  
NN-14 - 9 5  n -97  U 1.10# 2.101 1.901 1.26# 1.331 1.24# - 9 1  1 
PP- 12 .Ub 1.31 .03 .O9 .09 0.0 .09 .08 .06 
PP-14 .42 11 .I40 1 * *  .70 4 .80 .03 .55 1 .56 1 - 4 3  u 
PP- 16 1.39R .11# 2.701 2.50U .10 1.45u 1.42# 1.11# 
RR-2 .02 .00 .03 .02 .05 .o 3 .07 .CIS .03 
RR-4 .04 * .03 * .11 .04 .07 .O6 - 0 3  
RR-6 .03 * .03 a02 - 0 5  .03 .O6 .Ob .05 
RR-M .05 .06 - 0 7  .05 .07 .03 .07 07 .07 
RR-10 .06 1.60 .bO .20 .3 1 .' 1 3 .17 * . l o  
RR-12 .06 .ll .03 .05 .07 .04 .07 .07 ' 0.0 
RR-14 ' .32 .ll * .O7 .14 .08 .52 .Ob 
TT-2 .05 .ll .07 * * .07 .05 .09 .07 .02 
TT-4 . 0b .11 .03 .U2 .U7 .US .08 .09 .03 
11 -6  .Ob . I 1  .07 .02 - 0 9  .04 * .08 .05 
11 -8  .04 .11 .03 .02 .07 - 0 4  -07  .05 .Ob 
11 -10  .US .03 . .20 .05 .11 .07 .05 - 0 6  
SC-14 * * * * * .20 0.0 . I 4  .14 ' -. 08 
BP-18 . **  . *+  * * * * * * * * 

* CONCENTRATION I N  W A T E R  DIVIDED H Y  CONCENTRATION OF S T A N D A R ~ '  1 SOLUTION 
* *  DATA NOT AVAILABLE 

U ANALYSIS INDICATES LEVEL DUE TO OTHER THAN CRUDE O I L  SULFONATE. 

11-77 ------------ 
0.0 
0.0 
.12 
.07 
.08 
.48 
.21 
- 0 8  
-07  
.49 a 
.21 
- 0 9  

,.08 
.08 
.ll 
.08 
a08 
.07 
.36 
.56 d 
.09 
.71 # 
.15 
1 .201 
.ll 
.57 1 
1.30# 
.08 

, .08 
- 1 6  
.07 
2.10 
0.0 
.5 1 
.08 
.12 
- 0 5  

04 
.08 
.17 
* * 

OF M-1 SLUG. 



WELL NO. ---------- 
AS-35 
AS-36 
DO-10 
DD-12 
DU-14 
DO-16 
OD- 18 
FF-12 
FF-14 
FF-16 
FF-18 
FF-20 
HH- 12  
Hh-14 
HH- 16  
HH- 18  
HH-20 

1 JJ -12  
5 JJ -14  

JJ -16  
LL -12  
LL-14 
Nh- 12 
NN- 14 
PP-12 
PP- 14 
PP-16 
RR-2 
RH-4 
RR-6 
RR-8 
RR-10 
RR-12 
RR-14 
11 -2  
TT-4 
TT-6 
11-8 
T I - 1 0  
SC-14 
BP-18 

1 * 
# 

MARATHON O I L  COMPINY 
MARAFLDOD PROCESS - M-1 PROJECT 

5.0-ACRE SULFONATE REPORT 
* SULFUNATE I N  WATER, X 

12-77 1-78 2-78 3-78 4-78 5-78 . 6 - 7 8  7-78 8-78 9-78 ................................................................................... 
.13 - 0 9  . 0 1 0.0 0.0 - 0.0 .08 .06 .09 .09 
.04 .15 .08 0.0 * * 0.0 .08 .07 .08 . l o  * * .14 .42 .01 .25 .31 .37 .38 .39 . 4 l  
.04 .13 .09 0.0 0.0 .10 .07 .11 .13 
.05 .14 .09 0.0 * * 0.0 . l o  .07 .11 .11 
.10 .21 .17 .07 .06 .12 .19 .20 - 2 2  .24 
.14 .19 .22 .16 e l 2  .19 .34 .42 .64 .86 
.O6 .13 .16 0.0 * * 0.0 .10 . D8 .17 .ll 
.04 .15 - 1 1  .03 L * 0.0 .15 - 0 8  e l 2  . I 1  
.10 .43# .49# .38 .38 .43# 1 .47b .53# .51# 
.13 - 2 2  - 1 8  .05 .11 e l b  .23 .18 .26 .25 
.02 .21 0.0 .08 .04 .09 * .14 .14 .13 . 0 4 .13 0.0 .03 t * 0.0 .08 .08 .12 .14 
.04 .13 .09 .03 * .09 .14 .09 . I 2  .13 
.UB .17 .12 .05 .06 .10 - 1 8  . I 4  . l a  - 1 8  
- 0 5  .16 .21 0.0 - 0 3  .09 - 1 0  .11 .12 .I 1 
- 0  3 .20 - 3 6  .03 .05 0.0 * * .12 .13 .16 
.06 .14 .(18 0.0 .02 .09 .12 .09 .14 .48 
.21 .26 .55# * .05 - 3 3  .34 .34 .37 .38 
.35 .38 .55# .46# .40# .51# .581 .53# .61& .53# . 0 3 .13 .04 .01 * * 0.0 .10 .V8 .12 .10 
.44# .69# .72# .04 .49# .62a .6J# .57U .SSP .54# 
.13 - 2 5  .2 0 . I 2  .17 .28 .45 .49 .78 .66 
- 7 7 #  1.14# 1 1.17R 1.00u 1.19U l . l n #  1.20# l . l 8 #  1.13# 
.1H .36 .25 .2 1 - 3 5  .47 .84 .65 .67 .65 
.34# . 5 1 ~  .58# . ~ l #  .45 .b4f .60# .64U .64# .01# 
.79# 1.081 1.141 1.14# 1.00# 1.14# 1:30# 1.30# 1.29& 1.29# 
- 0 6  .14 .07 .03 (I 0.0 .08 .11 * * .11 

.17 .ll .03 .04 0.0 .16 . I 9  .13 .13 
- 0 8  .16 .ll 0.0 * * 0.0 .11 - 0 8  .11 .09 
.06 .14 .05 0.0 0.0 0.0 .07 .07 .08 .09 
.04 .11 .08 0.0 o . 0 - 0 5  . u e  .OR .09 . l o  
.05 .13 .oe 0.0 0.0 0.0 .u7 .on . O A  . l o  
.50 1.12 .U9 0.0 W. 0 1.23 .05 - 2 2  * * .16 
.U7 .14 .11 0.0 0.0 .15 .08 .08 .09 .10 
.09 - 2 0  .14 .,US .U4 .09 . I 6  .12 .21 
.05 .14 .08 0.0 .02 0.0 .10 .08 .12 a - 1 3  
.U6 .13 - 0 9  0.0 0.0 0.0 .10 .09 .08 .09 
- 1 8  .13 .U9 0.0 0. 0 0.0 * .07 .08 .10 
.21 .38 .34 * * .25 .37 .53 * * * * .7 9 * * * * * * * * * * * * 

CUNLENTRATIUN I N  NATkR DIVIDED BY CONCENTRATION OF STANDARD 1 X SOLUTION OF M-1 SLUG. 
DATA NOT AVAILABLE 

ANALYSIS INDICATES LEVEL DUE TO OTHER THAN CRUDE O I L  SULFONATE. 



P1!?F'HT!fllrN 13 I L  COnF'HN+' 
P!,'?REFL13Ofi fEQt-?ESS - PI-1 f RIJ,TECT *: Sl!LFCiNHTE I N  l~IHT,ER.a .!i 

5. O-Hc?RE 5ULFONRTE REFIJRT 

!ELL ,K!. , 11-78 A .13-78 + i -79 - 7- 79 3- 79 4-74 t _. 5- 79 e;- -< 
8 _. 7-79 

---------- .......................................................................................... 
Q<- 75 .1 ,;, -. . . .- - -. -11 -11 r A C. , &l? .11 *:.* 17 :** . . , I8 -12 
.Q,;- 7j.y . zi' . I 3  . - ., .i 7 . .?I:> . 15 :*.* , -16 . 1 :3 . 3 1  .19 
fir+ c i  -52 . i .> Lf 0 -16 . 3 7.7 i .15 . -.- < ( .48 .50 .&a .31 - - -7 ' 

fir,-i? . 13 . 133 .14 -23 . 1.5 1 7 .18 . 1:s .14 . ~75.4 
on-14 - -. . I 3  .15 .14. . i- . 35 .19 .16 22 .16 .7 '? 

Ffi-16 32 . iL. .TO -25  . L 34 :*+: . .,b . 2.5 .46 .40 -12 7 .- 

n n - ~ g  ' 1.65 2.61 1. 56 -.. 3 i 7  4.2 4.55 4.36 :*.+ 4. ~37 4 77 -. -. . , 3  
FF-12 12 . I 3  . I 3  . .31:1 .15 -20 . -- 3 3 .19 . C I  .? - .7 - 

. i t  

FF-1 4 -13  .15 . 16 . 39 . L 34' .*.* . - 34 -. . sc.1 .;21"8 - .- -27 
FF-16 6 1  # .48 # . 42 # .5i! # '  . 67 '#  .S7 # .7.5 # .ou # :** # .9S # ., h 

F,F-.I~ .25 . I- 37 i. . - 134 -21 :*.* .38 . 3-1 7c .a5 .18 .35 
F,F-2<7 ; 22 . 1.75 . -b .-7 .- :*:h .+::* .*:f: .34 ' :+:+: :+.* .*:+: - .-. UU-12 . .. . 1 2  13 .14 . -- <, -. -23 . - 3i1 .33 . L 3 -. 7 -18 . L :?I 

. 11 . I?  .16 
- .  

!iH-1 4 . ,513 . I 9  . I 9  -18 . - 30 .15 1,7 
.H.H-16 .I" -16 .19 .34 .34 .31 29 . 40 -41 .sf 
H.U-ZQ :+:.* . -14 .+:.* . L 34 -. . i s  :** . IS  . 211 ,23 .** 
U.u-2,:) :7 :7 .*.* .-, .- . .. . . -- .i'b . sb . 3cZ - 7 . ;.,> 7. 7. . 2 2. - 7 .*.* .*.* .*:* 

, .-r,.r-12 -16  :*:c. -15 .51 . .2. 77 .;'. .25 . -.. 3 4  -24 . .35 42 
03 . i . i - i4 -49 . -- 37 . ii. ' 3 ~  .35 .35 .39 .35 -31 -29 . J 13 -. 
7 " 

,. i .-r-~ 6 .58 # .35 # ..?8 # .47 # :*:* # .4.5 # . .39 # 5 1  # .45 # '  .57 # 
1 1  -. ,3 - -  -- . 11 . i t !  .14 . -- .;11"5 .19 -18 .16 12 33 17 
LL-14 .74 #.  .I:? # .42 # ..?I # . 4 4 #  .41 # . 48 '#  .43 # .41 # .42 # 
tJtJ-12 . .. , 1.35 1-27 -98 5. 7 * .* .*.* - .  7 94 4.51 3.177 2-82 
!d!4-1 4 1.4,?# .48 # -71 # .65 # .72 # :+:* # -6.3 # 8.3 # . .82 # . 84 # 
pp-.1 . . -- 1 . I:?:? , 82 .85' ,a2 I:* 5.6s - .  5 .- 77 6.38 5.84 5.85 
FP-14 .8:3 # -76  # . .58 # . 83 # 1 .5  # 1.95# 2.22# , 2 .  2.77# 3 . 1 s  
f,n-.1 g - -. I .+$# .61 # ..SO # .32 # .65 # .63 # 5 # .65 # .57 # .55 # 
Rap-? . I 3  .15 ,119 . JL 7 .-, :*:+: 17 .21 .15 .15 17 
Pn-4 , .. . .15 , 211 .25 .38 .*.* .78 1.28 1.48 1.57 2-24 
,FR-6 .I1 .16 . .19 -23 . - I  7 7 .28 . C-. .>c, . 03 1.58 2. 0.x 
FR-P . (16 .113 . .14 . -- 33 .*.* . 3 7  .16 . - 31 .18 17 
aE-11:z . .. .ll . . 1 .? :*x . CJ 3) .14 -15 .14 . I 5  .,T 

F,R-~? . . 10 .16 . ii '7 9 .19 . 2117 . IS  -16 . IS 17 
RR-14 . 2~1 . 21) .21 .36 .39 .*.* 26 .** -26  -25  
TT-2 ; I 3  . I 1 7  .15 ,32 . IS  -19 . 1 8 . 3 1  .18 . I - .- - 

1 ' 
TT-4 7 #> . .)Co 62 . Jb .45 .39 • L . 58 -62  /. 55 .9& 
TT-6 . -3 .1 .- . I 0  .15 .31 . L 71 .25 .14 -21 -20 2<1 
TT-s . l a  ,, . 1 .? . 1 .I -27 .19 .19 .16 CZ. 11 -13 . z7 
TT-20 .I1 .. . 1 17 .15 . . >.c -21 :*.* .18 ,22 -27 .35 7.7 ' 

,- - ~1-.-14 . 93 .68 .86 . LL 7 3 1. 3 :*.* :t.'.* 1.98 *::+ :fi.+: 
gap-1 8 .*A .*.* .*.* ,22 23 .*.* .18 .19 .17 .13 

:# I-?~_~NI-?ENT.FHTIC?~J I N  IJHTER DI!.'IDED BY 1-70NC7ENTRHTION 1JF STHNDHRD 1 % ~ L L I T I O N  OF pi-1 SLUG. 
:a:+: [DH T.F! NO J !?!.'a I L  HRL E 

# HN9L t151S I!JFICHTES LE!.'EL OllE ~ c 7  OTHER THHN CRlIfiE O I L SlILFO!JHTE. 



WELL I D  

AS-35 
AS-36 
OD-10 
'OD- 12  
OD-14 
90-16 
D D ' 1 8  
FF-12 
FF-14 
FF-16 . 
F F - I 0  
FF-20 
HH- 12  
HH-1u 
HH-16 
HH- 18  
HH-20 
J J - 1 2  
JJ-14 
JJ -16  
LL -12  
LL -14  
NN- 12  
NN-14 
PP-1.2 
PP- 14  
PP-16 
HR-2 
RR-4 
RR-6 
RR-8 
RR-1'0 
RR- 12 
RR-14 
11-2 
TT-4 
TT-6 
1 1 - 8  
TT-10 
3C-14 
BP-18 

M'ARATHON O I L  COMPAY 
MARIFLO00 PROCESS - M-1 PROJECT 

5.0-ACHE SULFONATE REPORT 

10-79 11-79 12-79 1-00 

.35 .36 .33 - 3 6  

.35 .39 .7 1 .34 .. 57 .99 , .64 .58 

.20 .27 - 2 6  .46 

.26 .33 .34 .41 

.65 1.34 .91 .80 
3.65 5.56 3.46 2.41 

.45 .04 .74 .7 0 
- 5 2  1.01 .58 .83 

1.82 1.61 1.25 1.10 
.80 1.46 1.19 1.12 

1.11 2.38 2.38C ' 2.38C 
.33 .64 .76 . .63 
.24 .41 .98 .47 

1.11 2.23 1.67 1.64 
.4 1 .8 1 .70 .65 

-1.13 5.58 .68 .32 
.43 .97 .57 .39 
.40 - 6 3  .7 6 .55 
.76 1.31 1.14 .80 
- 1 8  .27 - 2 4  - 3 0  
.45 .b4 ' .7 7 .64 

1.52 2.35 1.33 .83 
.79 1.31 1.49 .9 1 

4.23 7.15 6.26 4.10 
3.55 6.08 5.69 3.71 

.54 - 8 4  2.05 1.30 

.23 .33 .49 .44 
2.10 2.47 3.48 2.25 
1.82 2.05 2.38 1.43 

.23 .37 .49 .45 

.35 .43 .82 .3 1 

.20 .30 .49 .44 
- 2 7  .27C . .27C .36 
.15 - 2 0  .58 .2 1 
- 6 7 .  .88 . 1.20 - 7 2  
.2 1 .25 .54 .28 
. I 6  - 2 2  .56 .33. 
.15 .21 .93 .88 

l.98C 1.9RC 1.63 1.63C 
.68 .9U 3.88 .24 

* CONCENTRATION I N  WATER DIVIDED BY CONCENTRATION OF STANDARD 1 X SOLUTION OF M-1 
C DATA CARRIED OVER FROM LAST MONTH. . . 
I ANALYSIS INDICATES LEVEL DUE 7 0  OTHER THAN CRUDE O I L  SULFONATE. 

SLUG. 



MARATHON O I L  COMPANY 
MARAFLOOD PROCESS - M-1 PROJECT 

5.0-ACRE SULFONATE REPORT 

WELL I D  8-80 9-80 

AS-35 
AS-36 
OD-10 
00 -12  
00-14 

, 00 -16  
00 -18  
FF-12 
FF-14 
FF-16 
FF-18 
FF-20 
HH- 12  
HH- 14  
HH- 16  
HH-18 
HH-20 
J,J-12 

1 J J - 1 4  
J J - 1 6  
LL -12  
LL -14  
NN-12 
NN-I 4 
PP-12 
PP-14 
PP-16 
RR-2 
RR-4 
RR-6 
RR-8 
RR-10 
RR-12 
RR-14 
11-2 
TT-4 
11-6 
TT-8 
11 -10  
SC-14 
BP-18 

.18 - 3 0  

.15 - 2 3  

.46 .66 

. O O  - 2 8  

.60 .60 

.7 2 .70 
2.85, 2.86 

.96 1.12 
1.31 1.03 
1.58 1.49' 
1.76 1.56 

.oo .ooc 
1.00 1.09 

- 9 6  1.24 
2.31 2.24 
1.55 1.67 

.a8 .48C 

.54 .62 
1.14 l.14C 

.oo . 00C 

.53 .12 

.oo . O O C  

.94 .79 
- 9 3  . .96 

5.8 1 5.39 
4.69 3.85 

.7 3 .7 6 

.68 .73 
3.91 4.02 
1.12 1.27 

.S9 . .8S 
1.89 2.03 
1.09 1.39 
1.12 1.43 

.oo . I 0  
1.67 1 .S6 

.59 .66 

.47 .5 1 
1.57 1.38 

.69 .69C 

.OO e27 

CONCENTRATION I N  WATER DIVIDED BY CONCENTHATION OF STANDARD 1 X SOLUTION OF M-1 SLUG. 
C DATA CARRIED OVER FROM LAST MONTH. 
U ANALYSIS INDICATES LEVEL DUE TO OTHER THAN CRUDE O I L  SULFONATE. 



WELL NO. ---------- 
XA-10 
XA-12 
XA-14 
AA-11 
8 - 0  
€ 0 - 5  
8 -4  
8 - 6  
8 - 8  
8 - 1 0  
8 - 1 2  
R-14 
8 - 1 6  
0-0  
0 -2  
D-4 
D-6 
D-8 
0 - 1 0  
F -10  
F -2  
F - 4  
F - 6  
F  - 8  
F - 1 0  
F - 1 2  
F - 1 4  
H-0 
H-% 
H-4 
H-6 
H-8 
H-10 
H-12 ' 

H-1'4 
J - 0  
5 -2  
5 -4  
5 -6  
J - 8  
J - 1 0  
5 - 1 2  
5 - 1 4  

MARATHON O I L  COMPANY 
MARAFLUOD PROCESS - M-1 PROJECT 

2.5-ACRE CHLORIDE REPORT 
CHLORIDES (PPM) 



PlHRHTHON 0 I L  COPIFHP/tl 
MHRHFLL~L~D fRL7CE55 - PI-1 F'ROJEC:T 

2.5-HCRE CHLORIDE REPORT 

L 

CHLORIDES jc'ffPl> 



nHE!?THON O I L  COPIFHNY 
P!HEHFLI-7,1Tr FROCE55 - PI-1 PROJECT 

2.5-HCRE CHLORIDE REPORT 

i t ] - 7 8  

:*:* 
3 ?[I4 11) - b 
1 [?4 8[? ' 

111:?41:? 
4940  -. -. 
9.71 [I 
3 5 4 0  
3 .,C" '1 
b C. .-I I' C. 
21355? 
:+::* 

2,751 [I 
9[?.?1:! 
1[?84[!  
9.330 
2[?41[? 
38.5[! :+::* 
4 l'f 0,') -- 
1142[1 
9.5,:![! 
1435 [?  
11SO(? 
9230 
7 8 1  il 
97[?[? 
1 2F<?i) 
2 9 9 9 ~ ?  
1[244$ 
1446 [?  



MARATHON O I L  COMPANY 
MARAFLOOO P R O C E S S  - 3 - 1  P R O J E C T  

2 . 5 - A C R E  C H L O R I D E  REPORT 



MIRATHON .OIL C~JMPANY 
MARAFLOOD PROCESS - M - 1  PROJECT 

2.5-ACRE CHLORIDE REPORT 

dELL I D  8-80 . 9-60 

X A - 1 0  12723  12723C 
XA-12 12340 12340C, 
XA-14 8774  9752 
AA-11 5892  5980  
8-0 9040  8781  
€ 0 - 5  8965 6678 
8-4 36 12 3375 
8-6 14421  14421C 
8-8 13914 13592  
8-10 11518C 11592 
8 -12  10525  12269 
8-14 7455 7806 
a-16 9029 91  39 
0 -0  8412  8278 
0 -2  7912  5263 
D-4 5403  4892 I 
D-6 6704 6725 
0 -8  10795  10334 

, D-10 11170 9983 
% F-0  8370 10713 
I F-2 8299 14362 

F-4 . 11819  7 164 
F-6 8806 , 101147 
F-8 11060 7040 
F-10 9252  9692  
F -12  12120 12273  
F-14 9320 11,660 
H-O 9036  9930 
H-2 9749 12592 
H-4 9079 6693 
H-b 5034 51d3  
H-8 8097 7 4  8  3 
H-10 7941 5651  
H- 12 b750 6356  
H- 14  761  1 2790 
J - 0  10912 10 142 
5-2 9777 8806 
J -4  6895  7239  
J - 6  8877 5360  
J  -8 7774 6991 

I J -10 6757 5750 
! 



WELL NO. ---------- 
L-0  

, L -2  
L - 4  . 
L - 6  
L -8  
L -10  
L -12  
L -14  
N-0 
N-2 
N-4 
N-6 
N-8 
N-10 
N- 1 2  
N-14 
P-0 
P-2 
P-4 
P-6 
P-8 
P-10 
P-12 
P-14 
R-0 
R-2 
R-4 
R-6 
R-8 
R-1.0 
R-12 . 
R-14 . 
T-0 
1 -2  . 
1 -4  
T-6 
T-8 
1-10 
7-12 
T-14 
v - 0  
v-2  
V-4 

MARATHON O I L  COMPANY 
YARAFLOOD PROCESS - M-1 PHDJECT 

2.5-ACRE CHLORIDE REPORT 
CHLORIDES (PPM) 



IoIEL L NO. ---------- 
L -0 
L-'7 L 

L-4 
L -6 
L -8 
L-10 
L - 1 2  
L-14 
N-(3 
N-' 

L 

N-4 
N-6 
N-S 
N-2(7 
N-2 2 

P-'7 L 

l 

u 
P-4 

I F-r; 
P-S 
P-10 
p-12 
F-14 
R-(7 
R-'7 

L 

R-4 
R-6 
R-8 
R-10 
R-12 
R-14 
T-(7 
T-2 
T-4 
T-6 
T-S 
T-10 
T-12 
T-14 
b'-0 
b'-2 
&'-4 

S5.7(? 6899 
782'2 7 -7-  

n hib 
9630 6661 
81 50 7824 
9 9 4 4  4 
936(? 9 9 7 9  

MRRRTHON O I L  CONFRNY 
MHRRFLOOD FROCESS - M-1 FRL7clECT CHLORIDES CFFM) 

2.5-RCRE CHLORIDE REPORT ' 



EIHRHTHON OI L c o r t ~ a ~ i t ~  
PIHE/?FLOc70 FROL?ESS - PI-1 PROJECT 

2.5-HERE CHLORIDE REPORT 
L7HLOR I DES CFFI.11 

.*,* 799'2 
1 1 10850 
7650 748i1 
83911 8[1&(1 
4 .-, .- -. 1. hi? 91 5(? 
8150 8180 
1229~7 12330 
1278i7 12580 
8880 91j.(? 
4 2 1 (!.39(! 
1 6 9  12oon 
( 2  128411 ** J8".'4 
*.* 81eO 

1(!89(2 11560 
160652 169jJi) 
87<7(,7 826(? 
81O(! 7990 



WELL I D  

5-12 
5-14 
L -0  
L -2  
L -4  
L -6  
L -8  
L - 1 0  . 
L - 1 2  
L -14  
N-0 
N-2 
N-4 
N-6 
N-L) 
N-10 
N-12 
N-14 
P-0 
P-2 
P-4 
P-6 
P-8 
P-10 
P-12 
P-14 
R-0 
R-2 
R-4 
R-6 
R-8 
R- 10 
R-12 
R-14 
T-0 
T-2 
1 -4  
T-6 
T-8 
T-10 
T- 1 2  

MARATHON O I L  COMPANY 
MARAFLOOD PROCESS - M-1 PROJECl 

2.5-ACRE CHLORIDE REPORT 



M A R A T H U N  D I L  COMPANY 
M A R A F L O O D  P R O C E S S  - M-1 P R O J E C T  

2 . 5 - A C R E  C H L O R I O E  R E P O R T  



MARATHON 01L COMPANY 
MAHAFLOO0.PROCES.S - M-1 PROJECT CHLORIDES (PPM) 

2.5-ACHE CHLUHIDE REPORT 

WELL NO. 2-77 ,3 -77  4-77 5-77 6-77 7-77 ' 8 - 7 7  9-77 10-77 11-77 ---------- .............................................................................................. 
V-6 14170 '  * *  13880  1240'0 8690 , 14953 * *  13570 9390 13429 
V-R 8230 8680  0580  9300 8050 8529 9395 8420 9320 8513 
V -  10 8560 8970 9010  9180 8120 8775 9005 9210 8570 8870 
V -  12 9650  9660 9880  10900 8840 9442 9714  '9390 9430 9582  

10780 1110,O 11000 12000 9950 10951  10671  10900 . 10710 ' 11256 
. . 

v -14 

* *  DATA NOT AVAILABLE 



NHRHTHON O I L  CClNPHNY 
NHRHFLOOD PROCESS - N-1 PROJECT. CHLORIOES CPFM) - 

2.5-HCRE CHLc)lPIDE REPORT 

.w DHTH NOT H\,'HILHBLE 



P I ~ ? E H T H ~  o I L COPIPHN~' 
P?HRHFLOifD PEOCESS - PI-1 PROJECT CHLORIDES ~~FPP l>  

2.5-HCRE CHLOE I D E  REPORT 



W E L L  I D  

M A R A T H O N  O I L  COMPANY 
M A R A F L O O D  P R O C E S S  - M - 1  P R O J E C T  

2 . 5 - A C R E  C H L O R I D E  R E P O R T  

C D A T A  C A R R I E D  OVER F R O M  L A S T  MONTH.  



WELL I D  

C  LIATA C A k R l E D  OVER FROM. L A S T  MONTH. 

MAPATHt iN O I L  COMPANY 
MARAFLOOD P H O C E S S  - M - 1  P R O J E C T  

2 . 5 - A C f i E  C H L O R I D E  REPORT 



MAHPTHON O1L COMPANY 
MAHAFLOOD PROCESS - M-1.PROJEC1 

5.0-ACHE CHLORIDE REPORT 
CHLORIDES (PPM) 

WELL NU. .--------- 
AS-35 
AS-36 
DD-10 
110-12 
0 0 - 1 4  
DIJ - lb  
DD- 1 8  
F F - 1 2  
F F - 1 4  
F F - 1 6  
F F - 1 8  
F F - 2 0  
HH-12 
HH-14 
HH- 1 6  
HH-18 
HH-20 
J J - 1 2  
J J - 1 4  
J J - 1 6  
L L - 1 2  
L L - 1 4  
NN- 1 2  
NN-14 
PP-12  
PP- 1 4  
PP-16  
RR-2 
HH-4 
RR-6 
RR-8 
RR-10 
RR-12 
RR-14 
T T - 2  
TT-4 
TT-b 
TT-d 
TT-10  
SC-14 
RP-18 

**  DATA IJUT AVAILAULE 
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CHLORIDES (PFP1.3 

861 (? 
11.36(? 
1157[? 
2 7.31 (? 
1-i .- . Qc,c!<? 
p&&l:? 
11 ssl:? ** 
2565(? 
&?.?I:? 
q c q  -. d L  c1 
132.3(? 
9(!9,? 

' 133.5i? 
957g 
14660 
941 (? 
11070 
1129(? 
1034c) 
1 819i? 
161 [IO 
8,911. (1 .**: 
937[? 
3349[! 
1(?34(? 
11 73(? 
11 1:1pC? 
.:?6.51:? 
U9(71? 
1 (11 70 .** 

aa DHTH NOT H!JHILHBLE 



.MARATHON O I L  COMPANY 
MARAFLOOD PROCESS - M-1 PRUJECT 

5.0-ACRE CHLORIDE REPORT 

AS-35 
AS-36 
DO-10 
00-12 
00-14 
00-16 
DO-18 
FF-12 
FF-14 
FF-16 
FF-18 
FF-20 
HH- 12 
HH-14 
HH-16 
HH-18 
HH-20 
55-12 

A JJ -14  
g JJ -16  
' LL -12  

LL-14 
NN-12 

' NN-14 
PP-12 
PP-14 
PP-16 
RR-2. 
RR-4 
RR-6' 
RR-? 
RR-10 
RR-12 
RR-14 
TT-2 
11-4 
11-6 
11-8 
11 -10  
SC-14 
BP-18 

11947 12660 11043  
8922  9180  8636  

11050 10290 10043  
950  1 9620  7 328 

10436  11340 10390  
10213  10330 10585  
10057 10130 10532  

8409 8490 8 5 1 9  
8785 8860 8632  

11621  11520 10483  
12464 11430 1 1  348 
26870C 26870C 11142  

8905  8930 8668  
8806 8810 8699  

10486 11490 10426  
8299 9460  8 8 4 5  

425 425 10876  
8104  7620 7604  
9387 9270 9430  

12645 12420 12294  
9360  8740  7 4 9 1  

10862 10980 11153  
7845  7900  7 6 1 1  

14340 13810 13776  
8281  7740 7554  
9586  9060  9157 

10472  10340 9720  
10291  10290 10284  
17654 16980 16920  
13428 13110 12656  

8625  8710  8501  
7732 8100 7888  
9 3 4 1  9710 9 4 0 1  

19388 20970 20806  
10465  10790 10426  
10490 10600 10525  

9894  10660 10472  
9320  9560 9320  

12181  12050 10316  
9670C 9670C 9670C 
9890C 9890C 9890C 

DATA C A R R I E D  OVER F R O M  LAST 

12910 
9560  

10170 
9530  

10380 
10350 
11510 

8620 
8890  

12300 
11680 
11370 

9090 
9290 

11650 
9380 

10840 
9960 

' 9630 
13000 

8670 
11800 

8010  
14780 

7850 
9550 

10760 
10630  
16630 
i 2 6 9 0  

8960  
8d00  
9680  

20806C 
10070 

9950 
10460 

9580 
11940 

9670C 
14060 

MONTH. 



! AS-35  
A S - 3 6  
0 0 - 1  0  
0 0 - 1 2  
DO-14 
OD-16  
D O - l d  
F F - 1 2  

I F F - 1 4  
F F - 1 6  
F F - 1 8  
F F - 2 0  
HH-12  
HH- 1 4  
HH-1 6  
H H - 1 8  
H H - 2 0  
J J - 1 2  

1 J J - 1 4  
C 
r J J - 1 6  
0 
I L L - 1 2  

L L - 1 4  
NN-12  
NN-14  
P P - 1 2  
P P - 1 4  
P P - 1 6  
WR-2 
RR-4 
HR-6 
RQ-8  
RR-10  
R R - 1 2  
RR-14  
TT-2  
T T - 4  
T,T - 6  
1 1 - 8  _ 
1 1 - 1 0  
SC-14  
B P - 1 8  

MARATHON O I L  COMPAhY 
MARAFLOOD PROCESS - M-1 PROJECT 

, '5 .0-ACHE CHLORIDE REPORT 

DATA CAHRIEU O V E R  FROM L A S T  MONTH. 



CDHTFi REFIIRTED HS DFPk..'PlL --DISINTEGRHTIOPlS PER PlIMITE~.'PlILL I L  I TEE OF 
:t:s GELOW iSHCX'C;EOCIP/D L €!,'EL 

TEST FLUID.)  



NHRHTHON O I L  COtIPHNt' 
PIHRHFL 000 PROCESS PI-1 PROJECT 

T R l  T IHTED 1,IHTER REPORT 

IaIELL NO. ---------- 
.YH-1 (? . 
C'H-1 3 .", L 

.YH-14 - 
Ha-11 
R-4 
0 - 4  
D-10 
ECR-5 
F-4  
H-8 
cT-(7 

.I-4 
LT,-6 
.r-8 
L -4  
L -6 
L - 1 2  

I 
w' 

L - 1 4  
+ pi- '7 
N 

L 

I . N-6 
N-8 
N-1 CZ 
p-1" L 

R-14 
T-6  
T-8  
F P  -12 
RR-2 
T T-2  

' TT-4 
TT-10 

,:DHTH ,~FORTEC,  jqs DPF'~,.'P~L --DISINTEGRHTIONS PER NINCITE,.'tfILLILITER OF 
n* RELOl-J RHCKGROCIND L EYEL . 

TEST F L U I D )  



WELL I D  

XA-10 
X A -  1 2  
XA-14 
AA-11 
8-0  
€0 -5  
8-4  
8 -6  
8 - 8  
8-10 
8 -12  
8-  14 
8 -16  
D-0 
D-2 
0 -4  
0 -6  
D-8 
D-10 
F -0  
F-2  
F-4 
F-6 
F-8  
F-10 
F -12  
F-14 
H-0 
H-2 
H-4 
H-6 
H-8 
H-10 
$I-12 
H-14 
J -0  
5-2 
5-4 
5-6 
J -8  
J - 1 0  

MARATHON O I L  COMPANY 
MARAFLOOD PROCESS - M-1 PROJECT 

2.5-ACRE TRITIATED WATER REPORT 





WELL I D  

J -12  
3-14 
L -0  
L -2  
L -4  
L - 6  
L -8  
L -10  
L -  1 2  
L - 1 4  
N- 0 
N-2 
N-4 
N-6 
N-8 
N-10 
N-12 
N-14 

I P-0 
C - P-2 
C1 
I P-4 

P-6 
P-8 
P- 10 

' P-12 . 
P-14 
H-U 
H-2 
R -4  
H-6 
R-8 
a- 10 
R-12 
I?-14 
1-0 

, 7-2 
1 -4  
T-6 
1 -8  
T-10 
7-12 

MARATHON O I L  COMPANY 
MARAFLOOD PROCESS - M-1 PROJECT 

2.5-ACRE TRITIATED WATER REPORT 



M A R A T H O N  O I L  COMPANY 
, MARAFLOOO P R O C E S S  - M-1 P R O J E C T  

2 . 5 - A C R E  T R I T I A T E D  L'tATER R E P O R T  

W E L L  I D  8 - 0 0  



WELL I D  8 - 7 9  

MARATHON O I L  COMPANY 
MARAFLOOD P R O C E S S  - M-1 P R O J E C T  

2 .5-ACRE T R I T I A T E O  WATER R E P O R T  

( D A T A  R E P O R T E D  AS D P M / M L - - D I S I N T E G R A T I O N S  P E R  M I N U T E / M I L L I M E T E R  OF T E S T  F L U I D )  
+* BELOW BACKGROUND L E V E L  
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