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Gentlemen: 

Diamond cor ing equipment and water base mud were used to core sev­
e r a l in terva ls between 10, 290 and 14, 393 feet in the Duncan No. 1-6. 
Samples were selected by an engineer of Core Labora tor ies , Inc. at the 
d i r ec t ion of a representat ive of Union O i l Company of C a l i f o r n i a . These 
samples were qu i ck - f rozen at the w e l l site and analyzed i n the Hobbs 
labora tory . The samples on which two pe rmeab i l i ty measurements are 
shown were analyzed by whole-core analysis procedures . The r e m a i n ­
ing samples were analyzed by conventional procedures . Results of the 
analysis are presented i n this r epor t . 

F o r m a t i o n analyzed f r o m 10, 290 to 10, 322 feet is essent ial ly i m p e r ­
meable and nonproductive. 

Wolfcamp f o r m a t i o n analyzed f r o m 10, 325 to 10, 356 feet exhibited r e ­
sidual f l u i d saturations indicat ive of o i l product ion where the f o r m a t i o n 
was permeable. In the i n t e rva l , there are 9. 3 feet of f o r m a t i o n con­
sidered to be permeable and o i l product ive . The average pe rmeab i l i ty 
is 6. 5 m i l l i d a r c y s , and the productive capacity is 60 m i l l i d a r c y - f e e t , 
and an economic complet ion w i l l be dependent upon a successful f o r m a ­
t ion t reatment . The average poros i ty in the in t e rva l is 8. 2 per cent. 
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Estimates of recoverable o i l have been prepared using the observed core 
analysis data i n conjunct ion wi th est imated r e s e r v o i r f l u i d cha rac te r i s ­
tics considered applicable,, These estimates are presented on the core 
summary and calculated recoverable o i l page of the repor t , and are sub­
jec t to the conditions set f o r t h in the body of and in the footnotes to the 
summary page. 

Intervals analyzed between 10, 370 and 12, 803 feet were analyzed f o r 
pe rmeab i l i ty and poros i ty only, 

Devonian f o r m a t i o n analyzed at in terva ls between 14, 077 and 14, 283 feet 
is considered to be v i r t u a l l y nonproductive due to the low poros i ty and 
the low pe rmeab i l i t y . 

F o r m a t i o n analyzed between 14, 353.4 and 14, 387. 3 feet is in te rpre ted 
to be p r i m a r i l y water productive where the f o r m a t i o n is permeable. 

We s incere ly appreciate this opportunity to be of service to you. 

Very t r u l y yours , 

Core Labora tor ies , Inc. 

Ro S. Bynum, J r . , 
D i s t r i c t Manager 

RSB:PE:ds 
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C O R E S U M M A R Y A N D C A L C U L A T E D R E C O V E R A B L E O I L 

FORMATION NAME AMD DEPTH INTERVAL: W o l f c a m p 1 0 , 3 2 5 . 0 - 1 0 , 3 5 6 . 0 

F E E T O F C O r ! E R E C O V E R E D F R O M 
A I 3 Q V E I N T E R V A L 

F E E T O F C O R E 
I N C L U D E D I N A V E R A G E S 

A V E R A G E P E R M E A B I L I T Y : 
M I L L I D A R C Y S 

P R O D U C T I V E C A P A C I T Y : 
M I L L I D A R C Y - F E E T 

A V E R A G E P O R O S I T Y : P E R C E N T 

M a x . 
9 0 ° . 
M a x . 
9 0 ° . 

A V E R A G E R E S I D U A L O I L S A T U R A T I O N : 
P E R C E N T O F P O R E S P A C E 

29. 0 

9. 3 

6. 5 
6. 5 
60 
60 
8. 2 

7. 8 

AVERAGE TOTAL WATER SATURATION: 
PER CENT OF PORE SPACE 

AVERAGE CONNATE WATER SATURATION: 
PER CENT OF PORE SPACE 

OIL GRAVITY: "API 

O R I G I N A L S O L U T I O N G A S - O I L R A T I O : 
C U B I C F E E T P E R B A R R E L 

(c) 

(e) 

(e) 

ORIGINAL FORMATION VOLUME FACTOR: BARRELS / _ \ 
SATURATED OIL PER BARREL STOCK-TANK OIL \ e ) 

C A L C U L A T E D O R I G I N A L S T O C K - T A N K O I L I N P L A C E : 
B A R R E L S P E R A C R E - F O O T 

29. 9 

29 . 9 

42 

1500 

1. 90 

235 

Calculated maximum solution gas drive recovery is 43 barrels per acre-foot, assuming production could be 
continued until reservoir pressure declined to zero psig. Calculated maximum water drive recovery is 185 
barrels per acre-foot, assuming full maintenance of original reservoir pressure, 100% areal and vertical coverage, 
and continuation of production to 100% water cut. (Please refer to footnotes for further discussion of recovery estimates.) 

F O R M A T I O N N A M E A N D D E P T H I N T E R V A L : 

F E E T O F C O R E R E C O V E R E D F R O M 
A B O V E I N T E R V A L 

A V E R A G E T O T A L W A T E R S A T U R A T I O N : 
P E R C E N T O F P O R E S P A C E 

F E E T O F C O R E 
I N C L U D E D I N A V E R A G E S 

A V E R A G E C O N N A T E W A T E R S A T U R A T I O N : 
P E R C E N T O F P O R E S P A C E 

A V E R A G E P E R M E A B I L I T Y : 
M I L L I D A R C Y S 

O I L G R A V I T Y : " A P I 

P R O D U C T I V E C A P A C I T Y : 
M I L L I D A R C Y - F E E T 

O R I G I N A L S O L U T I O N G A S - O I L R A T I O : 
C U B I C F E E T P E R B A R R E L 

A V E R A G E P O R O S I T Y : P E R C E N T 
O R I G I N A L F O R M A T I O N V O L U M E F A C T O R : B A R R E L S 
S A T U R A T E D O I L P E R B A R R E L S T O C K - T A N K O I L 

A V E R A G E R E S I D U A L O I L S A T U R A T I O N : 
P E R C E N T O F P O R E S P A C E 

C A L C U L A T E D O R I G I N A L S T O C K - T A N K O I L I N P L A C E : 
B A R R E L S P E R A C R E - F O O T 

Calculated maximum solution gas drive recovery is barrels per acre-foot, assuming production could be 
continued until reservoir pressure declined to zero psig. Calculated maximum water drive recovery is 
barrels per acre-foot,assuming full maintenance of original reservoir pressure, 100% areal and vertical coverage, 
and continuation of production to 100% water cut. (Please refer to footnotes for further discussion of recovery estimates.) 

( e ) C a l c u l a t e d ( e ) E s t i m a t e d ( m ) M e a s u r e d ( * ) R e f e r t o a t t a c h e d l e t t e r . 

These recovery estimates represent theoretical maximum values for solution gas and water drive. They assume that production is 
started at original reservoir pressure; i.e., no account is taken of production to date or of prior drainage to other areas. The ejects of 
factors tending to reduce actual ultimate recovery, such as economic limits on oil production rates, gas-oil ratios, or water-oil ratios, 
hare not been taken into account. Neither have factors been considered which may result in actual recovery intermediate between solu­
tion gas and complete water drive recoveries, such as gas cap expansion, gravity drainage, or partial tvater drive. Detailed predictions 
of ultimate oil recovery to specific abandonment conditions may he made in an engineering study in which consideration is given to 
overall reservoir characteristics and economic factors. 

Tliese analyses, opinions nt intci prelations are based on observations and materials supplied by the client to whom, and for whose exclusive and confidential use, 
this repoi t is made. The intei pretations or opinions expressed represent the best judgment of Core Laboratories, Inc . (al l errors and omissions excepted) ; but 
Cote Laboratories, Inc., and its officers and employees assume no responsibili ty and make no warranty or representation as to the product iv i ty , proper operation, 
nr pi oli'aMeness of any oi l , eiis or other mineral well or sand in connection wi th which such repoit is used or relied upon. 
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R I P L V T O 

P . • . B O X 3 6 

M I D L A N D , T E X A S 

U n i o n O i l C o m p a n y of C a l i f o r n i a 
B o x 6738 

R o s w e l l , N e w M e x i c o 

A t t e n t i o n : M r . D . A . Dunn 

Sub jec t : C o r e A n a l y s i s 
A t w o o d B r a d l e y N o . 1-5 W e l l 
L e a C o u n t y , N e w M e x i c o 
L o c a t i o n : Sec. 5 - T 1 3 S - R 3 6 E 

G e n t l e m e n : 

D i a m o n d c o r i n g e q u i p m e n t and w a t e r base m u d w e r e u s e d to c o r e the 
i n t e r v a l s , 10, 274 to 10, 296 and 1 0, 305 to 10, 41 0 f e e t , i n the A t w o o d 
B r a d l e y N o . 1-5. Sample s of r e c o v e r e d f o r m a t i o n w e r e s e l e c t e d f o r 
a n a l y s i s as d i r e c t e d b y r e p r e s e n t a t i v e s o f U n i o n O i l C o m p a n y of 
C a l i f o r n i a . These s a m p l e s w e r e q u i c k - f r o z e n to p r e s e r v e f l u i d c o n ­
ten t , and w e r e t r a n s p o r t e d to the Hobbs l a b o r a t o r y f o r a n a l y s i s . S a m ­
p le s shown on the a c c o m p a n y i n g C o m p l e t i o n C o r e g r a p h h a v i n g o n l y one 
p e r m e a b i l i t y va lue a s s i g n e d w e r e a n a l y z e d by c o n v e n t i o n a l p r o c e d u r e s , 
and s ample s hav ing two o r m o r e p e r m e a b i l i t y v a l u e s a s s i g n e d w e r e 
a n a l y z e d by w h o l e - c o r e p r o c e d u r e s u s i n g l o n g segment s of f u l l - d i a m e t e r 
c o r e . C o m p l e t e a n a l y s i s r e s u l t s a r e p r e s e n t e d i n t h i s r e p o r t . 

W o l f c a m p f o r m a t i o n a n a l y z e d f r o m 10, 335 to 10, 341 f e e t i s c h a r a c t e r ­
i z e d by e x t r e m e l y l o w p e r m e a b i l i t y and p o r o s i t y and i s c o n s i d e r e d to 
be e s s e n t i a l l y n o n p r o d u c t i v e . 

F r o m 1 0 , 3 4 1 to 10 ,347 f e e t , W o l f c a m p f o r m a t i o n i s c h a r a c t e r i z e d by 
f a v o r a b l e r e s i d u a l f l u i d s a t u r a t i o n s , and i s c o n s i d e r e d to be capable of 
o i l p r o d u c t i o n f r o m p o i n t s w h e r e p e r m e a b i l i t y equals o r exceeds 0. 1 
m i l l i d a r c y . The ave rage p e r m e a b i l i t y of the 5. 3 p e r m e a b l e f e e t i n t h i s 
i n t e r v a l i s 2. 1 m i l l i d a r c y s , and the t o t a l o b s e r v e d n a t u r a l p r o d u c t i v e 



U n i o n O i l C o m p a n y of C a l i f o r n i a 
A t w o o d B r a d l e y N o . 1-5 W e l l 

Page T w o 

c a p a c i t y i s 11 m i l l i d a r c y - f e e t , w h i c h i s e n t i r e l y inadequate to s u p p o r t 
s a t i s f a c t o r y r a t e s of o i l p r o d u c t i o n u n l e s s f a v o r a b l e r e s p o n s e i s o b ­
t a i n e d to t r e a t m e n t . The a v e r a g e m e a s u r e d p o r o s i t y of t h i s i n t e r v a l 
i s 6. 3 pe r cen t , a n d the e m p i r i c a l l y c a l c u l a t e d connate w a t e r s a t u r a t i o n 
a v e r a g e s 29. 0 p e r cent of p o r e space. 

C u m u l a t i v e p r o d u c t i o n to be o b t a i n e d f r o m the W o l f c a m p f o r m a t i o n , 
10, 341 to 10, 347 f e e t , w i l l be r e s t r i c t e d because of the l i m i t e d t h i c k n e s s 
and l o w p r o d u c t i v e c a p a c i t y . H o w e v e r , to a i d i n e v a l u a t i n g t h i s i n t e r v a l , 
e s t i m a t e s of r e c o v e r a b l e o i l have been c a l c u l a t e d u s i n g the o b s e r v e d 
c o r e a n a l y s i s data i n c o n j u n c t i o n w i t h e s t i m a t e d r e s e r v o i r f l u i d c h a r ­
a c t e r i s t i c s c o n s i d e r e d a p p l i c a b l e . These e s t i m a t e s a r e p r e s e n t e d on 
page one of the r e p o r t and a r e s u b j e c t to the c o n d i t i o n s set f o r t h i n the 
body of a n d i n the f o o t n o t e s to the s u m m a r y page. 

F o r m a t i o n a n a l y z e d f r o m 10, 347 to 10, 349 f e e t i s c o n s i d e r e d to be es ­
s e n t i a l l y n o n p r o d u c t i v e b y v i r t u e of v e r y l o w p e r m e a b i l i t y and p o r o s i t y . 

A n a l y z e d p o r t i o n s of the W o l f c a m p f o r m a t i o n in the ex tended i n t e r v a l , 
1 0 , 3 6 1 . 0 to 1 0 , 3 9 1 . 5 f e e t e x h i b i t u n f a v o r a b l e r e s i d u a l f l u i d s a t u r a t i o n s 
and a r e i n t e r p r e t e d to be p r e d o m i n a n t l y w a t e r p r o d u c t i v e w h e r e p e r m e ­
able . 

We s i n c e r e l y a p p r e c i a t e t h i s o p p o r t u n i t y to be of s e r v i c e and t r u s t tha t 
t h i s r e p o r t w i l l p r o v e u s e f u l i n m a k i n g a p r e l i m i n a r y e v a l u a t i o n of the 
W o l f c a m p f o r m a t i o n a n a l y z e d f r o m the A t w o o d B r a d l e y N o . 1-5. 

V e r y t r u l y y o u r s , 

C o r e L a b o r a t o r i e s , I n c . 

D i s t r i c t M a n a g e r 
R S B : J D J : s w 
2 c c . - A d d r e s s e e 
2 cc . - M r . J . S. M c N u l t y 

U n i o n O i l C o m p a n y of C a l i f o r n i a 
M i d l a n d , Texas 

4 cc . - U n i o n O i l C o m p a n y of C a l i f o r n i a 

M i d l a n d , Texas 
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C O R E S U M M A R Y A N D C A L C U L A T E D R E C O V E R A B L E O I L 

FORMATION NAME AND DEPTH INTERVAL: W o l f c a m p 1 0 , 3 4 1 . 0 - 1 0 , 3 4 7 . 0 

FEET OF CORE RECOVERED FROM 
A B O V E I N T E R V A L 

FEET OF CORE 
I N C L U D E D IN A V E R A G E S 

A V E R A G E P E R M E A B I L I T Y : 
M I L L I D A R C Y B 

P R O D U C T I V E C A P A C I T Y : 
M I L L I D A R C Y - F E E T 

A V E R A G E P O R O S I T Y : PER C E N T 

AVERAGE R E S I D U A L O I L S A T U R A T I O N : 
PER C E N T OF PORE BPACE 

Max. : 2. 1 
90° : 1.6 
Max. : 11 
9 0 ° : 8. 5 

6.3 

6 . 0 

5 .3 

8 . 0 

AVERAGE TOTAL WATER SATURATION: 
PER DENT OF PORE SPACE 

AVERAGE CONNATE WATER SATURATION: 
PER CENT OF PORE SPACE 

OIL GRAVITY: "API 

O R I G I N A L S O L U T I O N G A S - O I L R A T I O : 
C U B I C FEET PER B A R R E L 

( c ) 

( e ) 

( e ) 

O R I G I N A L F O R M A T I O N V O L U M E F A C T O R : B A R R E L S , . 
S A T U R A T E D O I L PER B A R R E L S T O C K - T A N K O I L ( e ) 

C A L C U L A T E D O R I G I N A L S T O C K - T A N K O I L I N P L A C E : 
B A R R E L S PER A C R E - F O O T 

29. 0 

29. 0 

43 

1500 

1 . 90 

183 

Calculated maximum solution gas drive recovery is 33 barrels per acre-foot, assuming production could be 
continued until reservoir pressure declined to zero psig. Calculated maximum water drive recovery is 144 
barrels per acre-foot, assuming full maintenance of original reservoir pressure, 100% areal and vertical coverage, 
and continuation of production to 100% water cut. (Please refer to footnotes for further discussion of recovery estimates.) 

F O R M A T I O N N A M E A N D D E P T H I N T E R V A L : 

FEET OF CORE RECOVERED FROM 
ABOVE I N T E R V A L 

A V E R A G E T O T A L W A T E R S A T U R A T I O N : 
PER C E N T OF PORE SPACE 

FEET OF CORE 
I N C L U D E D I N A V E R A G E S 

A V E R A G E C O N N A T E W A T E R S A T U R A T I O N : 
PER C E N T OF PORE SPACE 

A V E R A G E P E R M E A B I L I T Y : 
M I L L I D A R C Y S 

O I L G R A V I T Y : " A P I 

P R O D U C T I V E C A P A C I T Y : 
M I L L I D A R C Y - F E E T 

O R I G I N A L S O L U T I O N D A S - O I L R A T I O : 
C U B I C FEET PER B A R R E L 

AVERAGE P O R O S I T Y : PER C E N T 
O R I G I N A L F O R M A T I O N V O L U M E F A C T O R : B A R R E L S 
S A T U R A T E D O I L PER B A R R E L S T O C K - T A N K D I L 

A V E R A G E R E S I D U A L O I L S A T U R A T I O N : 
PER C E N T OF PORE SPACE 

C A L C U L A T E D O R I G I N A L S T O C K - T A N K O I L IN P L A C E : 
B A R R E L S PER A C R E - F O O T 

Calculated maximum solution gas drive recovery is barrels per acre-foot, assuming production could be 
continued until reservoir pressure declined to zero psig. Calculated maximum water drive recovery is 
barrels per acre-foot, assuming full maintenance of original reservoir pressure, 100% areal and vertical coverage, 
and continuation of production to 100% water cut. (Please refer to footnotes for further discussion of recovery estimates.) 

(c) Calculated (e) Estimated (m) Measured (*) Refer to attached letter. 

These recovery estimates represent theoretical maximum values for solution gas and water drive. They assume that production is 
started at original reservoir pressure; i.e., no account is taken of production to date or of prior drainage to other areas. The effects of 
factors tending to reduce actual ultimate recovery, such as economic limits on oil production rates, gas-oil ratios, or water-oil ratios, 
have not been taken into account. Neither have factors been considered which may result in actual recovery intermediate between solu­
tion gas and complete water drive recoveries, such as gas cap expansion, gravity drainage, or partial water drive. Detailed predictions 
of ultimate oil recovery to specific abandonment conditions may be made in an engineering study in which consideration is given to 
overall reservoir characteristics and economic factors. 

These analyses, opinions or interpretations are based on observations and materials supplied by the client to whom, and for whose exclusive and confidential use, 
this report is mane. The interpretations or opinions expressed represent the best judgment of Core Laboratories, Inc. (all errors and omissions excepted) ; but 
Coie Laboratories, Inc., and its officers and employees assume no responsibility and make no warranty or representation as to the productivity, proper operation, 
OJ* profitableness of any oil, iras or other mineral well or sand in connection with which such report is used or relied upon. 


