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CORE LABORATORIES, INC. 
Petroleum Reservoir Engineering 

DALLAS.TEXAS 75207 

J u l y 3, 1968 

RESERVOIR F L U I D A N A L Y S I S 

B e n s o n - M o n t i n - G r e e r D r i l l i n g C o r p o r a t i o n 

221 P e t r o l e u m C e n t e r B u i l d i n g 

F a r m i n g t o n , N e w M e x i c o 

A t t e n t i o n : M r . V i r g i l Stoabs 

S u b j e c t : R e s e r v o i r F l u i d Study 
L l o y d B . T a y l o r 
V i c W a l k e r N o . 1 W e l l 
L a P l a t a G a l l u p F i e l d 
San Juan C o u n t y , N e w M e x i c o 
O u r F i l e N u m b e r : R F L 5096 

G e n t l e m e n : 

T h r e e s a m p l e s o f s u b s u r f a c e f l u i d w e r e c o l l e c t e d at a dep th of 2250 f e e t i n 

the s u b j e c t w e l l b y a r e p r e s e n t a t i v e of C o r e L a b o r a t o r i e s , I n c . on M a y 27 , 

1968. These s a m p l e s w e r e s u b m i t t e d to our D a l l a s l a b o r a t o r y f o r use i n a 

r e s e r v o i r f l u i d s t u d y , and the r e s u l t s of t h i s s t u d y a r e p r e s e n t e d on the 

f o l l o w i n g pages . 

Upon r e c e i v i n g the s a m p l e s i n our l a b o r a t o r y the b u b b l e - p o i n t p r e s s u r e of 
each s a m p l e was m e a s u r e d at 7 4 ° F . , as r e q u e s t e d . Sample N o , 1 h a d a 
b u b b l e - p o i n t p r e s s u r e of 185 p s i g , Sample N o . 2 was 186 p s i g and Sample 
N o . 3 was 187 p s i g , These v a l u e s w e r e r e p o r t e d b y t e lephone to a r e p r e ­
s e n t a t i v e of B e n s o n - M o n t i n - G r e e r D r i l l i n g C o r p o r a t i o n and we w e r e then 
a u t h o r i z e d to c o m p l e t e the r e m a i n d e r of the s tudy u s i n g S u b s u r f a c e Sample 
N o . 3. 

The b u b b l e - p o i n t p r e s s u r e of the r e s e r v o i r f l u i d was m e a s u r e d to be 234 p s i 
a t the r e s e r v o i r t e m p e r a t u r e of 1 0 7 ° F . D u r i n g d i f f e r e n t i a l p r e s s u r e d e p l e ­
t i o n a t t h i s t e m p e r a t u r e the f l u i d e v o l v e d 125 cub i c f e e t of gas at 14 .7 p s i a 
and 6 0 ° F . p e r b a r r e l of r e s i d u a l o i l a t 6 0 ° F . The a s s o c i a t e d f o r m a t i o n 
v o l u m e f a c t o r was 1.090 b a r r e l s of s a t u r a t e d f l u i d p e r b a r r e l of r e s i d u a l o i l 



B e n s o n - M o n t i n - G r e e r D r i l l i n g C o r p o r a t i o n 

L l o y d B . T a y l o r 
V i c W a l k e r N o . 1 W e l l 

Page T w o 

The d e n s i t y of the l i q u i d phase and the p r o p e r t i e s of the e v o l v e d gases w e r e 

m e a s u r e d at s e v e r a l s u c c e e d i n g p r e s s u r e l e v e l s d u r i n g t h i s d e p l e t i o n . 

U n d e r s i m i l a r d e p l e t i o n c o n d i t i o n s at 1 0 7 ° F . the v i s c o s i t y of the f l u i d was 

m e a s u r e d f r o m p r e s s u r e s e x c e e d i n g r e s e r v o i r p r e s s u r e to a t m o s p h e r i c 

p r e s s u r e . The v i s c o s i t y of the l i q u i d phase v a r i e d f r o m a m i n i m u m of 1. 86 

c e n t i p o i s e s a t s a t u r a t i o n p r e s s u r e to a m a x i m u m of 2 . 9 9 c e n t i p o i s e s a t 

a t m o s p h e r i c p r e s s u r e . 

T h a n k y o u f o r the o p p o r t u n i t y of p e r f o r m i n g t h i s s tudy f o r y o u . Should y o u 

have any q u e s t i o n s r e g a r d i n g the data or i f we m a y a s s i s t y o u f u r t h e r i n any 

m a n n e r , p l e a s e do not h e s i t a t e to c o n t a c t u s . 

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 . 
R e s e r v o i r F l u i d A n a l y s i s 

P . L . M o s e s 
M a n a g e r 

P L M : H S : d r 

7 c c . - A d d r e s s e e 



Company L l o y d B . T a y l o r 

Well V i r W a l W r N o . 1 

Field. L a Plata Gallup 

CORE LABORATORIES, INC. 
Petroleum Reservoir Engineering 

D A L L A S . TEXAS 

.Date Sampled. 

. County 

. State 

Page_ 

File_ 

.1 of_ 11 

R F L 5096 

May 27, 1968 

San Tnan 

New Mexico 

Formation Name 
Date First Well Completed 
Original Reservoir Pressure 
Original Produced Gas-Oil Ratio 

Production Rate 
Separator Pressure and Temperature 
Oil Gravity at 60° F. 

Datum 
Original Gas Cap 

FORMATION CHARACTERISTICS 
Gallup 

19_ 
.PSIG @_ .Ft. 

.PSIG.. 

.SCF/Bbl 

.Bbl/Day 

'API 
_Ft. Subsea 

WELL CHARACTERISTICS 
Elevation 
Total Depth 
Producing Interval 
Tubing Size and Depth 
Productivity Index 
Last Reservoir Pressure 

Date 
Reservoir Temperature 
Status of Well 
Pressure Gauge 

Normal Production Rate 
Gas-Oil Ratio 
Separator Pressure and Temperature 
Base Pressure 

Well Making Water 

2510 
2248-2510 

-In. to. 

303 
May 27 

.Bbl/D/PSI @_ 
PSIG @ 22 50 

Ft. 
Ft. 
Ft. 
Ft. 

Bbl/Day 
.Ft. 

105* 
Shut i n 

2250 Ft 

A m e r a d a 

.PSIG, 

.Bbl/Day 

.SCF/Bbl 
op, 

_PSIA 
_% Cut 

SAMPLING CONDITIONS 

Sampled at 
Status of Well 

Gas-Oil Ratio 
Separator Pressure and Temperature 
Tubing Pressure 
Casing Pressure 

Core Laboratories Engineer 
Type Sampler 

2250 _Ft. 
Shut. i n 

.PSIG, 
.SCF/Bbl 

op 

-PSIG 
.PSIG 

N T 
Per co 

REMARKS: * Tempera ture extrapolated to m i d - p o i n t of producing i n t e r v a l = 107° F . 
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Wall Vie Walker Nn. 1 

VOLUMETRIC DATA OF Reservoir Fluid SAMPLE 

1. Saturation pressure (bubble-point pressure) 234 PSIG @ 107 °F. 

2. Thermal expansion of saturated oil <g 2000 P S T V @ 107 °F = 1. 01790 
V @72. 5 °F 

3. Compressibility of saturated oil @ reservoir temperature: Vol/Vol/PSI: 

From 2000 PSI to 1100 PSI = 6. 61 x I O " 6 

From 1100 PST to 600 PST = 6. 90 x 10~ 6 

From 600 PST to 234.PSI = 7.28 x I O " 6 

4. Specific volume at saturation pressure: ft 3/lb 0. 02032 @_107 op. 

5. Bubble-point pressure of subsurface samples at 74° F . : 

Sample P r e s s u r e , 
Number PSIG 

1 185 
2 186 
3 187 

These analyses, opinions or interpretations are based on observations and material supplied by the client to whom, and for whose exclusive and confidential une. 
this report is made. The interpretations or opinions expressed represent the best judgment of Core Laboratories, Inc. (nil errors and omissions excepted); but 
Cnro Laboratories. Inc. and its officers and employees, assume no responsibility and make no warranty or representations as to the productivity, proper opera-
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Well Vir. Walker No. 1 

R e s e r v o i r F l u i d SAMPLE T A B U L A R DATA 

P R E S S U R E 
PSI G A U G E 

P R E S S U R E - V O L U M E 
R E L A T I O N 

107 " F . , 
R E L A T I V E V O L U M E OF 

O I L A N D G A S , V / V s A T . 

V I S C O S I T Y 
OF O I L 

-v 107 °F.. 
C E N T I P O I S E S 

D I F F E R E N T I A L L I B E R A T I O N 107 -F. 

G A S / O I L R A T I O 
L I B E R A T E D 

PER B A R R E L O F 
R E S I D U A L O I L 

G A S / O I L R A T I O 
I N S O L U T I O N 

PER B A R R E L O F 
R E S I D U A L O I L 

R E L A T I V E O I L 
V O L U M E . 

V / V R 

2000 0.9880 2. 16 1. 077 
1700 0.9899 2. 11 1. 079 
1400 0.9919 2. 05 1. 081 
1100 0.9939 2. 00 1. 083 

800 0.9960 1.95 1. 086 
700 0.9966 1. 086 
600 0.9973 1. 087 
500 0.9981 1. 90 1. 088 
400 0.9988 1. 089 
300 0.9996 1.87 1. 090 
234 1.0000 1. 86 0 125 1. 090 
232 1.0025 
Z30 1.0072 
226 1.0156 
219 1.0314 
210 1.0552 
200 1. 87 
198 1.0868 
191 10 115 1. 087 
184 1.1342 
169 1.1977 
154 1.2846 
150 1. 91 
140 23 102 1. 081 
137 1.3956 
121 1.5383 
106 1.7285 
100 1. 97 

90 40 85 1. 074 
88 2. 0268 
72 2.5018 
57 55 70 1. 067 

v = Volume at given pressure 
Vsvr. = Volume at saturation pressure and the specified temperature. 
VR = Residual oil volume at 14.7 PSI absolute and 60° F. 

These analyses, opinions or in terpreta t ions are based on observations and ma te r i a l supplied by the client to whom, and f o r whose exclusive and confidential use, 
this report is made. The interpretat ions or opinions expressed represent the best judgment of Core Laboratories, Inc . (a l l errors and omissions excepted) ; but 
floret Laboratories, Inc . and its officers and employees, assume no resnonsibili tv and make no w a r r a n t y cr renresentntion* n-* tn tbr> Twvwlnnfivitv r . „ „ r n . 
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Well Vic Walker No. 1 

Reservo ir Fluid sAMPT.F, TABULAR DATA 

P R E S S U R E - V O L U M E 
R E L A T I O N 

@ 107 •fr.. 
R E L A T I V E V O L U M E OF 

O I L A N D G A S , V / V s A T . 

V I S C O S I T Y DIFFERENTIAL L IBERATION @ 107 'F. 
PRESSURE 
PSI G A U G E 

P R E S S U R E - V O L U M E 
R E L A T I O N 

@ 107 •fr.. 
R E L A T I V E V O L U M E OF 

O I L A N D G A S , V / V s A T . 

OF O I L 

@ 107 °F.. 
C E N T I P O I S E S 

G A S / O I L R A T I O 
L I B E R A T E D 

PER B A R R E L OF 
R E S I D U A L O I L 

G A S / O I L R A T I O 
I N S O L U T I O N 

PER B A R R E L O F 
R E S I D U A L O I L 

R E L A T I V E O I L 
V O L U M E , 

V / V R 

55 3 . 2 8 0 4 
50 2 . 07 

0 2 . 9 9 125 0 1 . 023 
@ 60° F . = 1.000 

Gravity of residual oil = 40. 1 0 A P I @ 60° F . 

v r= Volume at given pressure 
VSAT. = Volume at saturation pressure and the specified temperature. 
VR = Residual oil volume at 14.7 PSI absolute and 60° F. 

Those analyses, opinions or interpretat ions are based on observations and ma te r i a l supplied by the client to whom, and f o r whose exclusive and confidential use, 
thia report is made. Tbe interpretat ions or opinions expressed represent the best judgment of Core Laboratories, Inc . ( a l l errors and omissions excepted); but 
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Well V ic Walker No. 1 

Differential Pressure Depletion at 107° F. 

Pressure Oil Density Gas Deviation Factor 
PSIG Gms/Cc Gravity Z 

234 0. 7881 
191 0. 7890 0. 789 0. 903 
140 0. 7912 0. 845 0.932 

90 0. 7930 0.945 0. 953 
57 0. 7949 1. 081 

0 0. 8060 1. 560 

These analyses, opinions or interpretations are based on observations and material supplied by the client to whom, and for whose exclusive and confuleutial use, 
this report is made. The interpretat ions or opinions expressed represent the best judgment of Core Laboratories, I n c . (a l l errors and omissions excepted) ; but 
Core Laboratories, Inc . and its off icers and employees, assume no responsibili ty ami make no w a r m n t v nr r<'nri 'ccnHh'n»c r ^ ' " ^ 1 - " 1 " , - -
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Well V i c W a l k e r No. 1 

S E P A R A T O R T E S T S O F R e s e r v o i r F l u i d S A M P I F. 

S E P A R A T O R 
P R E S S U R E , 
PSI G A U G E 

S E P A R A T O R 
T E M P E R A T U R E , 

° F. 

S E P A R A T O R 
G A S / O I L R A T I O 

See Foot Note ( ! ) 

S T O C K T A N K 
G A S / O I L R A T I O 

See Foot Note (1) 

S T O C K T A N K 
G R A V I T Y , 

0 A P I @ 6 0 " F . 

S H R I N K A G E 
F A C T O R , 
V R / V S A T . 

See Foot Note (2) 

F O R M A T I O N 
V O L U M E 
F A C T O R , 
V S A T . / V R 

See Foot Note (3) 

S P E C I F I C 
G R A V I T Y OF 

F L A S H E D GAS 

0 76 122 4 0 . 3 0 .9149 1 . 093 1 . 212 

20 76 79 26 4 1 . 1 0 . 9 2 2 6 1 . 084 

40 75 60 41 4 1 . 1 0 .9246 1 . 082 

80 75 37 70 4 0 . 8 0 .9199 1 . 087 

(1) Separator and Stock Tank Gas/Oil Ratio in cubic feet of gas @ 60° F . and 14.7 PSI absolute per barrel 
of stock tank oil @ 60° F . 

(2) Shrinkage Factor: VR/VSAT. is barrels of stock tank oil @ 60° F . per barrel of saturated oil Ca) 234 
PSI gauge and 1 07 ° F . 

(3) Formation Volume Factor: VSAT./VR is barrels of saturated oil @ 2_14_PSI gauge and 1 07 0 F . per 
barrel of stock tank oil @ 60° F . 

These analyses, opinions or interpretat ions are based on observations and mater ia l supplied by the client to whom, and f o r whose exclusive and confidential use. 
this report is made. The interpretat ions or opinions expressed represent the best judgment of Core Laboratories, Inc . ( a l l errors and omissions excepted) ; but 
Core Laboratories, Inc. and its officers and employees, assume no responsibili ty nnd make no w a r r a n t y or representations as to the product iv i ty , proper opera-
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(Vtmpany L l o y d B . T a y l o r 

Well V i c "Walker N o . 1 

Field. L a P l a t a G a l l u p 

Formation. 

County 

State 

Filp R F L 5096 

G a l l u p 

San Juan 

N e w M e x i c o 

H Y D R O C A R B O N A N A L Y S I S O F R e s e r v o i r F l u i d SAMPT.F. 

C O M P O N E N T 
M O L W E I G H T D E N S I T Y @ 6 0 ° F . ° A P I M O L E C U L A R 

C O M P O N E N T 
PER C E N T PER C E N T G R A M S PER C U B I C @ 60° F. W E I G H T 

C E N T I M E T E R 

Hydrogen Sulfide 
Carbon Dioxide 0. 07 0. 02 

Nitrogen 0. 02 0. 01 

Methane 5. 39 0. 53 
Ethane 4. 30 0. 80 

Propane 7.45 2. 04 

iso-Butane 1.45 0. 52 

n-Butane 5, 87 2. 12 
iso-Pentane 2. 71 1. 22 

n-Pentane 3.45 1. 55 

Hexanes 6. 68 3. 58 

Heptanes plus 62. 61 87. 61 

100. 00 100. 00 
0. 8438 36 . 0 225 

C o r e L a b o r a t o r i e s , I n c . 
R e s e r v o i r F l u i d A n a l y s i s 

P . L . M o s e s 
M a n a g e r • 

These analyses, opinions or interpretat ions are bused on observations and materia^ supplied by the c l ient to whom, and f o r who.ie exclusive nrnl confidential use, 
this report is made. The interpretat ions or opinions expressed represent the best judgment o f Core Laboratories, Inc . (a l l errors and omir.sions excepted); but 
Core Laboratories, Inc . and its officers and employees, assume no responsibili ty and make no w a r r a n t y or representations as to the product iv i ty , proper opcra-
t i on , or profitableness of any o i l , fras or other minera l wel l or sand i n connection w i t h which such report is used or relied upon. 
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PRESSURE-VOLUME RELATIONS OF RESERVOIR FLUID 

8 . o! 11 
R F L 5096 

Company I JlaydJBL._Xaylox_ 
Well yj.c_Walkar_M^-._l 
Field La_PlalaL_Gallup ._ 

1'ormation .Gallup 
County San. luaiL. 

New MexicP_ 

4. 0 

3. 0 

2. 0 

200 300 400 

PRESSURE: POUNDS PER SQUARE INCH GAUGE 



CORE L A B O R A T O R I E S . I N C . 

D A L L A S . T E X A S 

DIFFERENTIAL VAPORIZATION OF RESERVOIR FLUID 

9 O 11 
File JEtFJ^5fia6_ 

160 

Company LJLciyicL^„^_Ia4rlQr__ 
Well V i c Walker No. 1 
Field L a Plata Gallup 

Formation Gallup 
. County San Juan 
State New Mexico 

140 

120 

100 

1.16 

1. 14 

1. 12 

1. 10 

1. 08 

1. 06 

1. 04 

1. 02 

1. 00 

POUNDS PER SQUARE INCH GA JGE 



CORE L.Ai iGRA 1 .... -' I N C . 

DALLAS. rt::x \ s 

VISCOSITY OF RESERVOIR FLUID 

IVjgo.. 1 0 c f 11 
File R F L 5096 

Company Lloyd B_._ Taylor _ 
Well Vic Walker No. 1 
Field L a Plata Gallup 

Formation Gallup 
County San Juan 
State New Mexico 

100 200 300 400 500 

PRESSURE: POUNDS PER SQUARE INCH GAUGE 

600 
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Company L l o y d B . T a y l o r 

Well V i c W a l k e r N o . 1 

Field 
400 

L a P l a t a G a l l u p 

Formation 
County 
State 

G a l l u p 

San Juan 
N e w M e x i c o 

350 

300 

250 

- r r t r 
200 

150 

100 

50 

n I I l i ; I I I 1 I I I I I 1 I ' ?L7Q 

DEPTH 
Feet 

PRESSURE 
P.S.I. Ga. 

GRADIENT 
P.S.I, per ft. Depth 

0 0 
1500 38 0. 152 
1750 126 0. 352 
2000 214 0. 352 
2250 303 0. 356 

2379 349 0.356 

Shut i n a p p r o x . t w o wee k s 

T-f-

T T 

mr 

T T T 

0 6 -

_L.J_ 
T T 

4—i-

-rm 

T T 

4-1-

500 

- r 

H 4 
f-r 

-L - i .LL 

-L ' 

- I 

.LL 

I ! Ti 

f-L-f-
"j~T~t ~ 

7 - 1 -

f - i — r 

Rr-:-

1500 2000 

DEPTH FEET 

Oil Level 1392 Ft. Water Level Ft. 

Temperature 105 T a t 2250 Ft. 

Casing Pressure 0 P.S.I. Ga. 

Tubing Pressure P.S.I. Ga. 

Elevation f t 

Datum F t Subsea 

Datum Pressure . P.S.I. Ga. 

jznzrxLxrTT^ 111 j j j j j j j z i x i i T r r ^ 
2500 3000 3500 


