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ROUTINE CORE DATA 

C O R E  I O .  

GF-3 
GF-2 

GF-4 
- OF-5 4 

CF-6 

GF-~-A 
G F ~ ~ B  
CZ-9 
GF-10 
GF-11 

GF-12 

CF-14 
GF-13 

CF-15 

GF-16 

. CF-18 
GF-17 

GF-20 
GF-21 
GF-22 

, POROSITY, 

10.2 
9.84 

15 -6 
14.7 
15 .O 

26.2 
26.7 
25.9 

. 25.2 
25 -8 

23.8 
24.5 
22 =3 
21.8 

26.0 
23 .I 
25.1 

13.15 
9-07 
8-79 

CORE WATER CORE O I L  
PERMEABILITY,  UD FORM. FACTOR SATURATION, $ S A N R A T I O W .  & 

0 . 0732* 
0 :110* 

1.03 
0.645* 
&i3 

112 
116 
101 
95 -4 

105 

44.5 
.42.7 
24 .O 
24.4 

4513 
43 ;0 
5i .k 

1.81 
1.06* 

38.1 

l2 e?. 

67.5. 
. 0.0587" 

+Gas permeability uncorrected for 'gas slippage. 

B - Sam6 core as "A" mounted in lucite, for gas-'oil relative permeability. 
A - Unmounted core for oil-water relative permeability. -.. 



AVERAGE DESATURATION EXPONENT 

DATA FROM t .CORES Geraldine'Ford FIELD 

WELL TXL '2," 2 SATURATED AT L E V E L  UNDER CONSlOERATlON 
RESERVOlR Delaware San d NOTE: R/Re e RATIO OF RESISTIVITY OF SIAND 

' DEPTH 2,575-29599 ft TO RESISTIVITY OF SAND SATURATION 100%;. 

R' - .. R. 

I 

. DESATURATION EXPONENT 1 32 

Q 

30 

10 

3 40 

1'0, 20 10 5 3 
WATER SATURATION: PERCENT 

I 



RES I ST I V I TY RAT I 0 VS WATER SATURAT I ON 
F I E L O  Geraldine Ford CO R E  GF-5 
RESERYOIR Delaware Sand DESATURATI ON EXPON E N 1  1.09 , 
WELL IXL 'Z" 2 NOTE: R/R,= RATIO OF . R E S I S T I V I T Y  O F  
DEPTH, f t  2.575 S A N D  SATURATED AT LEVEL UNOER CON- 
POROSITY, % 14.7 S l D E R A T l O N  TO R E S I S T I V I T Y  OF SAW0 
PERMEABILITY, md 0.645 SATURATED 100%. 

60 

' .  

30 

IO 

3 

I00 50 10 IO - 6 
WATER SATURATION, potcont 



RES I ST I v I TY RAT i o  YS WATER SATURAT I ON 

GP- . FIELD C O R E  GF-10 c RESERVOIR- DfSATURATlON EXPONENT 1.41 * , 

- 
WELL TXL "?' 2 NOTE: R/R,= RATIO OF R E S I S T I V I T Y  OF 
DEPTH, ft-3 SAND SATURATED AT LEVEL UNDER COM- 
POROSITY, % 25.2 S I D E R A T L O W  TO R E S I S T J V I T Y  OF'SANID 
PERHEABI L I  TY , R d . 9 5 . 4 ,  SATURATED 100%. 

60 

30 

i o  

5 

I 
100 50 20 10 6 a 

WATER S A t U R A t l O l ,  oorcont  
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RES I ST I V I TY RAT I O  VS WATER SATURAT I ON 

f IELO Geraldine Ford CORE - 
RESERVOI R b l a m e  Sand DESATURATION E X P O N E N T  1.46 

DEPTH, f t  2.599 S A W O  S A T U R A T E D  AT LEVEL UNDER cow- 
NOTE: R/R,= RATIO O F  RESLSTIV ITY O F  ' 

1 1 ~ 9 1  ? WELL 

POROSITY, 5 26.0 SIDERATION TO R E S I S T I V I T Y  OF SAND 
PERMEABILITY,  a d 6 5 . 1  SATURATED 100%. 

60 

30 

0 

I 
IO0 50 20 IO 

WATER 3ATURATlOn, p e r c e n t  
5 3 



40 

30 

20 

lo 

5 

20 30 4.0 50 60 80 lclo 

Measured Formation Factor, F 

m e  Bumble equation i s  preoented for compsrstive purposes. 
only and p3%y not necessarily be the beet equation for t h i n  
resemfr 

%sic Core ktf&-Ree. Eng. Iaboratory ' Eumblt Oil & Ref lning Co. 
By W. D. McRae ApproVea W. M. Stevenson, Jr. - 6 a r a  Report 232 - 



. 'Drill ing Mud Resistivity Measurements 

Well: . TXL "L" 2 

Field: Geraldine Ford 

Type Mud: at Base 

Date' Sample Obtained: U h o w n  

Mud Temperature = 74.6 F 

Resistivity of Mud, % = 0.054 ohmmeter at 74.6 F 

Resistivity of Mud Filtrate, Rmf.0 0.&26 o-ter at 74.6 F 

Resistivity of Mud Cske, Rplc = 0.102 ohmmeter at 74.6 F 

.. 
. . 

Besic Core lhta-Res. Engr. Laboratory 
rty W. D. McRse Approved W.M.Steveneon,Jr. - 7 -  

Humble Oil & Ref. Co. 
Core R e p o r t  232 



LAEjORATORY FLUID DISTRIBUTION CURVES 
FIELD G e r U n r  Ford 
RESERVOIR Blamre &Ild 
WELL TXL 'TI" 2 
CORED INTERVAL 2,573-2,606 ft 

IO0 

. BO 

80 

70 

30 

20 

I O  

0 

0 

. - _ -  ,COBES DATA FROM 6 
PERMEABILITY RANGE, nd. '*I3 TO 1115 
METHOD Centrifuge, Air Kerosene -- 

I 

I O  20 30 60 . 80 10 80 so 100 

Rote: Ilershed llnee Indicate extrapolated data. 



CAP1 LLARY PRESSUltC CURVE 

IO0 

ao 

80 

70 

20 

0 

' F I E L D  Geraldine Ford 
RESERVOIR DeLR wire Sand 
WELL TXL "I," 2 

cowc __ GF-6 
PEltWEABILlTY, ad 1.13 
PORO 3 I TY , $ 15 .O 
ME ~ I I O O  Centrlntm, Air-Kerosene 

0 .I 0 20 ap YO ' 6 0  60 70 80 a0 100 



CAP1 LLARY PRESSURE CURVE 

F I  EL0 Geraldine Ford 
RESERVOIR kh ware Sand 
YELL TXL '?.I" 2 

' a0 

. 80 

70 

30 

10 

10 

0 

0 I O  40  ao 40 

-- C O R E  .GF&D 
P E R W E A B I L I T Y ,  ad 116 -- -- P O R O S I T Y ,  26 *? 
WETHOD Cengrif uae. Air-Keroeene 

8 0  10 70 JO a0 I O 0  
W E T t l W B  L I Q U I D  8ATURATlOW. poreont  



CAP1 LLARY PRESSURE CURVE 
'FIELD Geraldfne Ford C O R E  GF-10 
R E S E R V O I R  Delaware Sand ' P E R W E A B I L I T Y ,  r d  95.4 
WELL TXL "L" 2 P O R O S I T Y , $  25.2 
DEPTH, ' f t , W  METHOD Centrifwe, Air-Kerosene 

IO0 

90 

80 

70 

60 w 
a 
cn 
v) 
W 

a 

2 50 

30 

20 

i o  

0 

0 10 20 . 30 90 60 80 7 0 '  80 ao 100 . 

YETTIMB LIQUID SATURATION, E O r C O n t  



CAP1 LLARY PRESSURE CURVE 

-- CORE GF-14 F l  ELD Geraldine Ford . 
RESERVOIR JklaWare Sand P E R M E A B I  L l T Y ,  md-24.0 
WELL POROSITY ,% 22.3 L h L  L C‘ 

DEPTH, f t  P.%? METHOD Centrif’uae, Air-Ker 

00 

00 

80 

70  

’ - 60 
W 
(L 
3 m 
m 
W 2 50 

30 

20 

I O  

0 

0 IO 

osene 

00 IO0 



CAPILLARY PRESSURE CURVE 

FI E L 0  Geraldine Ford C O R E  GF-18 
RESERVOIR PERMEABILITY, ad 51.4 
YELL T X L  'Z" 2 POR03 I TY, $ 25.1 
DEPTH 9 

IO0 

90 

80 

70 

30 

20 

10 

0 

f t  2.599 METHOD C P l l t r i f u P C  -Air -Kerosene 

0 I O  20 30 YO 60 60 10 so 90 100 
WL171NB k I Q U l D  $ATURATlONr g o t c e n t  



,. CAPILLARY PRESSURE CURVE 

-- . F I E L O  Geraldine Ford C O R E  (IF-= * -- R E S E R V O I R  Delaware Sand P E R M E A B I  L I TY, ad 1.81 
WELL TXL - & - -  '1'' 2 P O R O S I T Y ,  % 13.5 -- 
DEQTll e 

IO0 

00 

80 

70 

20 

I O  

0 

0 IO 2Q 30 40 so 60 70 80 80 I O 0  
U E T T l l ~  l l Q U l 0  8ATURATlOI I ,  percont  

f t  2.W5 METHOD Centrifune. Air-Kerosene , 



INJECTlVlTY TEST 

F I EL0 Geraldine Ford CORE - 
RESERVO I R Delaware Sand PERMEABILITY, r d  101 
W E L L W  *t (1 , POROSITY, percent 25,9 
DEPtiI, f t . t ,  

.I,- 

.I = 

loo 
CUMULATIVE INJECTION, -0 volumer 



. .  

INJECTIVITY TEST 

Geraldine Ford CORE GF-17 -- PERMEABILITY, . d e  42.7 
' WELL TXL nL" 2 POROSITY, P m m t  24-5 

FIELD 
RESERVOIR- 

DEPTH, f t - 5 9 1 ~  

CUMULATIVE INlECTtON, poro volumor 

BASIC CORE. DATA-RESO EWBe LABORATORY HUMBLE OIL & RLFINtNC CB. 
D. McRse APPROVED W e  M s .  Stevenson, ~ r ~ ~ 1 6 ~ ~ ~ ~ ~  REPORT 272 . . 
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6 m  

I LABORATORYWATERFLOODSUMMARY 

WELL * TXL "L" 2 FIELO , Geraldine Ford 
RESERVOIR I)e1aware Sand . COREO INTERVAL, ft  2 * 573 - 2.606 
R o  prosodura for dotomining oil-wotor rolotlvo pomoobllity rolatlonr in Iho Laboratory aDnrirtr of oi l  flooding o p r c  
urd cor0 until o minimum wotrr rohrrotion ir r2och.d and h.n wotorflooding )I, o roriduol o i l  aobrotion. Occorionolly, 

InufRdd doto u o  ohtoinad dudng cho wotorlood (0 pomit cho cdculotion of rolotivo pormoobili~y rolotiona. T h i o  may 
orour, br orfmpl@ 0s o rowlt of to&nicol diffiwltior or tkcauro of cdwlotion procebror lhich rog~ i ro  r i gn i f i ca t  

Lo pmoobi l i ty  to o i l  at tho boginning of Iho wotnflood, ho fin? o i l  robtotion, ond 

of (Lo ratorflood. Thoro doto raprosrt ho initid and f6d points uwolly bund on oil-wotor ralotivo p~rmoobi l i~y arv01. * 
h01rtd b d o r  b r  a~nporotivo purpo~or ar0 h O B 0  vduoo obtolnod an dl wotnfloedr, dong w l e  Iho numbor of p8fO 

n f m o r  of woior Iniociod, cnd rho vlr&ity ratio of ho h i d e  urok 

* 

.. 
.ID pn&ctlon *tu yator%o~chrough. I Undr tlyr I d!cunrtancor, tho ~ n l y  doto ob;rinod u o  ho w o t n  aobrotion m d  

pomoobil i~y to rotor a i  Iho r d  

I .  . 
'11 l a  paintod out (hot a Z c u l i i p o i r o  oil and o 1-contipol H w o t u  (oppmximotely) ora uood.in rho wotrflood ond o lorgo 

dh water inlactad i o  wry m o l l  or nogligiblo, indicoting hot, for loborotory conditionr. r o r i l o l  o i l  has boon cloroIy 

~ r o n i m o t o d ,  On c h ~  ohor had, tho octud Hold voluos of tho *rrcority rotio ond PO!. *olumos of wotor Inioctod moy 
&Hr ( r d y  tor Ioboramy omdftions. thus prJbIy  mduirs eckol fidd vduor of r o d b o l  dl d i f f u m t  h lobore. 
br, o w n o d  M:UOI. Tnoro t i a iour iao  mould k wall  in J n d  bofwo warlitoti;~ aigniCconn i o  a~toahod k Rnol oil 
y u d m  rduos dich .IO rrportod in tohulr brim blow. 

wrbw ot poro volumoa of wotor aro g n r d l y  InJociod. Inloclan i o  continued unti l \ rho roto of chongo of o i l  rowtotion 

' 

GF4 2#5?5 
OF-8-A 2,583 
GF-11 2,583 
GF-12 2,593 
GF-15" 2,593 
GF-16 2,599 
c~-20*+%?,605 

Porosi Y, 
X - 

15 -6 
26.2 

23.8 
21 .8 
26 .o 
13.5 

25 .8 

Abrolut. 
Pomoobility, 

ad 

1.03 
112 
105 
44.5 

.65.3 - 
1.81 

24.4 . 

Inllld Wotw 
Sotunlion 

X Poro Velum. 

46.9 
38.2 
36.3 
40.1 

39.2 
67.5 

L 

P.nn.oblllty to 
011 O( Inittol 

Wotr Saturation, 
md 

0.797 
92 -7 

33.5 
14.5 
39.8 
.O.g61 

100 

Finol Oi l  
Soturotion 

% Poro Volumo 

29.9 
21.4 
19.9 
21.6. 
27.3 
23.3 
25.5 

Prcwobil i ly (0 
Wotw mu Finol 
Oi l  Soturotion, 

nd . 

. o.oog6 

1.13 
0.318 

6.49 
5 .ut 

2*30 
0 

Oi I-Woter 
VisOmriOy 

Rotlo, 
4 C P  

18.6 
19.2 
18.1 
18.6 
16.1 
17.4 - 

lotd Wotor 
Ini raod, 

Poro Volumo. 
. .  

1.94 
23 -8 
33 -7 
10.2 
0.152. 
25.1 
7-55 

*Because of technical difficulties, Oil-Water relative permeability data were not obtainable on 
this core; however, the data summarized are presented for comparative purposes. I 

*Oil-water relative permeability data were not calculable on this core because there was very 
little oil production after water breakthrough during waterflooding, 



. .  
OIL-WATER RELATIVE PERMEABILITY DATA 

GF-4 F I EL0 G- Ford CORE 
RESERVOIR Delaware Sand PERWEAB I L I TY, ad l*m 
DEtTIl,  f t  2.575 O I L  V l S C O S l f Y ,  CP 20*4 

* WATER SALIWITV,  991  1861 . 1oo.ooO WATER VISCOSITY,  CD . !*lo 

' 

POROSlfYc % 15 -6 UEll TXL "L" 2 

OIL-WATER R E 1 6  RELATIVE EF FECTl VE UELATl VE EFFECT1 VE 
?ERWABIUTY PERWEAB I L I TY PERWEABI L I  TY PERWEAI IL ITY  PERIlEABl 1 I TY UhlER 

RATtO , TO WATERW % TO WATER, .d t o  OIL, TO OIL, md SATURATI OH, % 

n.4 . 6.797 46.9 - 0 0 

47 -9 52.5 - 
49.1 38.8 - 
50.0 32.1 .- 
51.0 26.5 .. .. 
53 *2 18.9 - 
57.1 10.8 0.226 0.00233 0 

6l.8 
70.1 0.932 0,oOgdo - 

7 -  - 0  - - 0 ... - 0 
- - - - - " - 

OX331 - 5 -28 0.6Ug 0,00627 3 .= 



c 
I 

OIL - WAlEii RELATIVE PERMEABILITY 

RELO Geraldine Fdrd 
RESERVOiR Delaware Sand 
WELL 
DEPTH 2.575 ft 

8%” 2 

I- 
2 w 
0 
p: w 
h 

G 
t 
3 

H 
0: w 

J 

4 
n 
W 

.I w a 

WATER SATURATION: 
ff . Oil 

o Water 
@ A S I C  C O R E  O A T A - R E S .  LMC, L A 8 0 R A T O R Y  

PERCENT 

-19 - 



OIL-WATER RELATJVE PEwaaiLin RATIO 

-- F I EL0 Geraldine Ford CORE GF-4 

WELL TXL 'Z" 2 POROSITY, 5 15.6 
-- RESERVOIR De1a-e Sand PERMEABILITY, ad 1.03 -- 

DEPTH, ft 9,575 

100 

10 

- K* 
K, 

1 .o 

0.1 

0 .bl 
30 40 30 60 70 80 80 1 aIo 

nuwir OIL e R E F I N ~ N G  m. 
)r R.D.3auerlc MpMVEO W.M.Stevenson,Jr. -20- CORE REPORT .23:1- 

WATER SATURATION, vorcont 

aASIC CORE DATA RES. €NO. LMORATORY 



. OIL-WATER RELATIVE PERMEABILITY DATA 

F I EL0 Geraldine Ford CORE OF-8-A 
Delaware Sand PERWEABIL'ITY, nd 112 

WELL TXL "L" 2 POROS1TYt 5 26 .2 
RESERVOIR 

DEPTH, f t  2,583 OIL VlSCOSlTY, cp 20.9 
WATER s A t . u t T r .  pea waei 100~000 WATER V I S C O S l f Y t  CP ' -1-0 8 

I '  
. . . . .  

38.2 
, 59.8 
63-5 
65.5 
67 .o 

0 I &-WATER RELe RELATI VE 
MATER PERMEALI LI TY PERMEA B I L I JY 

SATURAT I ON, % R A T I O  TO WATER, 5 

76.i 
77.7 
78.6 . 

0.619 
0.4Cl 
0-244 
0.132 
0,0606 

n .  

0 - 
H.26 

3-03 
3-29 
3 -45 
3.77 
G -40 

0.0226 5 .13 
0.00644 5 052 

5 -79 

EFFECTIVE 
PERMEAB I L I TY 
Tb WATER, md 

- _  , . 
: . -  ' .. . 

' 3.39 
3 .a 
3 . E  
4 -22 
4 -93 

s 075 
6.18 
6.&g 

RELATI VE 
PERWEABILITY 

TO OIL,  $ 

8e 08 - - - 
2.13 . 

1.87 
1-32 
0,841 
0.4- 
0.267 

0.116 
0.0356 . 

EFFECTl VE 
PERWEABI L l T Y  

TO O I L , .  Rd 

. .  - 
2.39 

2.10 
1.48 
0,942 

. 0.556 
0.299 

0.130 
0,0398 . 

. I  

- 



OIL WATER RELATIVE PERMEABILITY 

-- nELD Geraldine Ford CORE GF&A 
RESERVOlR Delaware Sand PERMEABILITY, MD. ' 11 2 
WELL 5" 2 POROSITY, '/e 
DEPTH 2.m ft OIL VISCOSITYCF! g:: -- 

WATER VISCOdITY, Ci? 

t 
2 
W 
0 
W 
a 
n 

. 011 
o Water 

WATER SATURATION: PERCENT 

57% 
8A31C C O R E  DATA-RES.  5 d G .  L A B O R A T O R Y  
8 y 3.W Walker A I P R o v E o W .Me Stevens on, Jr 22. - -  C O R E  R E P O R T  232 



0 I L-WATER RELAT I VE PERMEAB I L I IY RAT IO 

I O  

I 

0. I 

0.01 

0.001 
w 70 80 a0 * bo 

, WATER 8ATU RAT I ON, 90 f Con t 

MUMBLE OIL a RErtntNO eo. 
CORE RLTORT a2 

. .  



01 L-WATER RELATIVE PERMEAB ILlTY DATA 

COR E GF-11 F I EL0 Geraldine Ford 

WELL 
DEPTH, f t  2 581 OIL V1SCOSITYt CP 20.4 

 RESERVOIR./^^^^^^. PERWEABILITYt a d  105 
POROSITYt $ 25 .a 11 I1 3 

* WATER S A L I W l T Y ~  991 WrC1-e Ford Water WATER V I S C O S I T V e  CP ' 1.13 

OIL-WATgR AELI RELATIVE €FFECTI VE RELAT I VE EFFECT1 VE 
PERWEABI L I TY 'PERMEABI LI TY PERWEAB I L I TY wirrsu PERME161 L I  TY PERWEABI LSTY 

SATURATIOIt % - . R A T I O  TO WATER9 $ TD WATER, ad TO OIL,  % TO OIL,  .d 

36.3 

72.1 
72.6 
73.4 

74 .4 
75.3 
76.2 
n.0 . 
77.9 

78.7 
80.1 

72 .O 
.r 

0.233 
0.221 
0.184 . 
0.138 , 

0.0g67 
0.0645 
0.0412 
s.wy3 
0 . 0140 
0;00710 

0 

I - - 
3.35 
3.62 
3.76 
3.93 
4.22 

4 0 6 0  
4.9 

3.52 
-3.80 
3.95 
4 -13 
4.43 

4 3 3  
5 -14 

0 -324 
0.233 

0.0902 
0.0592 

0.152 

0.0326 - 

100 - - - - 
0.340 
0,245 
0,163 
0.103 
o,i%21 

0.0343 - 



O i t  WATER RELATIVE PERMEABILITY 

FiELD Geraldine Ford 
RESERVOIR Delaware Sand 
WELL ' 'Z" 2 
DEPTH 9.581 ft i 

CORE - 
PERMEABILITY, MD. lo5 ' 

POROSITY, 'Ye PC; .R 
OlL vrscoslTY,cP x, .4 
WATER VISCOSITY,CF!.A-, 

+= 
2 u 
0 
w a a 
i: 
t 
A . a  a w 
5 
K 
W a 
W 

$ 
.J 
W a 

WATER SATURATION: PERCENT 
oil 



OIL-WATER RELATIVE PERMEABILITY RATIO 

F I  El0 Geraldine Ford CORE - 
RESERVOIR Delaware PERWEABILITY, I d  105 -- 
w r i L  . TXL '2" 2 . POROSITT, $.2Lj.8-- 

-- 
DEPTH, ft 3,58? 

0.1 

0.01 

0.0 I 
30 40 60 60 m do 

WATER 3AWUATlON, porcont 
90 I 00 

@ASIC CORE DATA RES. €NO. LAI)OAATORY 
my W. D. McRae APPROVED W. M. Stwen80n, -26- 

HUMICE OIL & REflNllNO 
C O R I  REPORT . 2 ? 4 2 ,  



- t  w n  
6 P  

OlLIWATER RELATIVE PEREABILITY DATA 

40;l 
62.4 
69.4 
70 .I 
71 -3 
72.1 
72*9 ' 
73.0 ' 

74 .7 
75 -7 

76-7 
79.4 

- 
6.22 
1.09 

0.636 
0.&7 

0.486 
0.369 
0;268 
0.176 

' 0.0994 

0.0464 .. 

e t U t l V f  EFFLCTltL RELATIVE 
PLIMEA B I L I TY PERMEABI L I  TY ?ERMEABILlTY 
T6 UATER, I TP WATER, nd TO OIL, 

... 
- '  

- 0  

1.22 
1.13 

1-25 
0.707 
0,487 
0.283 

EFFECTIVE 
PERMLAB I L I T 
TO OIL, .d 

- 
0.556 

0.217 
0.126 

0.314 

- 0.0565 



OIL WATER RELATIVE PERMEABILITY 

R€tO Geraldine Ford 
RESERVOIR Delaware Sand 
.WELL 
DEPTH 9 s  Pt 

-- CORE GF-12 
PEF?MEA6lLllY, MO. 4.4.5. - 
OIL VISCOSITY,Cl? -- 
WATER VlSCOSITY,CF! 1 a 0 9  -9. 

20.3 
POROSITY, % 23 .B -- 



OIL-WATER RELAflVE PERMEABILITY MTJO 

F I EL0 Geraldine Ford CORE GF-3.2 
RESERVOIR -1- PERWEABILltY, r d  bl.5 
WELL 
DEPTH, ft PrSQ3 

TXL ‘2” 3 POROSITY, r 27.a 

*- 

I 

n v .o* 
30 w 90 100 

BAS 



OIL-WATER &€La 
PE8HEABICI TY 

RAT t 0 

0.435 
0.361. 
0,260 
0.186 

0.103 
. 0.06~0 

0.00954 

EF FECTl VE 
?ERMLAb I L I TY 
T;b WATER, md - - 

0.810 - 
0 

RELATIVE 
PERMEAb I L l  TY 

TO O l L i  $ 

60.9 .. 
0.457 
.1 - - 

0.00520 

EF FE-CT 1 VE 
PERMEABILIT'. 

TO OIL, .d 

39.0 

0.299 .. 
. -  

c 

0.Oggcl 
0.0685 

0,0113 
0,0325 



OIL WATER RELATIVE PERMEABILITY 

RELO Geraldine Ford CORE _. GF-16 
RESERVOIR hlavare sand PERMEABILITY, MD. 
WELL TM; 'TI" 2 PORflSITY, *A 
OEPTH 9.5.90 ft OIL VISCOSITY,CF! 19.7 

WATER VISCOSiTY,CP 1 0  13 

*oil 
Water 

WATER SATURATION: PERCENT 

MUMBLE O I L  4 R E F ' I I I I M G  co.  
c o n s  RLPORT 232 



OIL-WATER RELATIVE PERMEABILITY RATIO 

f l  EL0 Cera- Ford CORE GF-16 -- 
It 3 POROSITT, $,2h.a-- 

-- PERMEABILITY, ad& .7 RESERVO I R 
YELL 
DEPTH, ft-2309 

10 

I 

0.1. 

0.01 

0.001 
30 40 so 60 I 70 

WATER M U R A T I O N ,  portmt 
a0 100 



0 I L-GAS RELAT I VE PERMEAB I L I TY DATA 

F I  E l 0  Geraldine Ford CORE GF-6 
RESERVOIR-- Delaware Sand PERWEABILlTYo md 1.13 

POROSITY, $ 1 5  .O I 

OIL VISCOSITY,  CP .1.91 
WE11 m.+C’ 2 

- DEPTH, f t  2.575 
METHOD Gas Drive BAS VISCOSITY,  CP 0,018 

01 1 - Q A S  RELATIVE 
RELATIVE O I L  EFFECT1 VE *QAS RELATIVE G A S  PERWEAB I L I  TY OIL EFFECT1 VE 01 L 

SATURATION. % PERWEABILITYo l d  PERMEABILITY, $ -PERMEABILlTYr ad PERMEABILITYe % R A T 1  0 

NOIS: 

1.13 - 
0.818 

0.520 
0.361 

0.755 

100 
72.4 - 
66.8 
46.0 
31.9 

.- 
0.OOggO 
0.0383 
0.0618 
0,0003 

0.270 23 -9 ’ 0.122 
0.217 19.2 0.157 
0.129 u 04 0.196 
0.0908 8.04 0.242 
0.0665 5 0-303 

0.0464 4.11 0.380 
0.0262 2.32 0.510 
0.0147 1.30 0-6SS 

0.650 0.743 
- .  1.29 

0.00735 
., 

Relative K w8s obtained by dividing the effective K by the $ at 100 percent gas saturation, 
g - g .  

I 

0.767 
2.97 
4 -79 
6,& 

g.t6 
E 02 
15 -2 
18.8 

. 23-5 

29-5 
39.5 
50.8 
57.6 
100 

- * -4 
22-5  
9.60 
4.66 

2-53 
1-57 
0.750 
0.428 
0,250 

0 0139 
0.0587 

. 0.0256 
0.0113 

Relative KO was obtained by dividing the effective KO by the absolute permeability measured 
at lw’percent o i l  satyration.. . .  . .  

. . .  
. .  

. ,  . . . e ,  . :. . 



OIL-GAS RELATIVE 

FIELD Geraldine Fora 
RESERVOIR ‘ Delaware. SBlld 
WELL TXL ‘Z” 3 
E P t H  2,5-P 
METHOD * 

CORE -- 
PERMEABILITY, MD.,‘ a -- y 

- 31- 



OIL-GAS REUTIVE PERMEABILITY RATIO 

FIELO Geraldine Ford CORE GF-6 
-RESERVOIR. Delaware Ssnd PERMEABILITT, ad, 1-13 

POROSITY, $ WELL 1 5  .o 
DEPTH, ft 2.975. 

x n  7 

1 

0.1 

0.01 



OIL-GAS RELATIVE PERMEABILITY OATA 

8 

F l  EL0 Gerald- CORE GF-8-B 

POROSITY, 
RESERVO I R 
WELL . 
METHOD Haf f ord ! U S  VISCOSITY, CP 0.018 
DEPTH, f t  

lb- PERWEABIL ITY~  md 116 

2,583 ! O I L  VISCOSITY,  CP 1.91 
IsI I 1  2 

OIL  
SAfURATl ON. 5 

la 
92.5 
06.b 
78.1 
69.0 

€4.2 
9-2 
46.5 
0 

EFFECT1 VE 01 1 
PERWEABI L l T Y  i md 

116 
70.9 
40- 5 

12.0 
27.9 

RELATIVE OIL 
PERHEAB I L I TV, 1 . 

6;. 1 
41.8 
24.1 
10.3 

. 5.70 
= 2.13 
0.605 

- .  
EFFECT1 VE U S  - 

PERWEABILITYs md 

.- 
'0.101 
3.01 
e.31 
16.0 

21.1 
31.8 
58.6 
126 

RELATIVE G A S  
PERMEAB I L I  TY s ! % 

- 
0.0802 
2.41 
6.60 

. u . 7  

m6.a 
25 02 
6 . 5  
100 

O I L - Q A S  RELATIVE 
PERWEABILITY 

R A T I O  

- 
762 
17.3 
3.65 
0.81~ 

o.oSrC5 
0.0130 

0.541 

- 
. .  . .  

_. - 
N(rpE: Relative % vas obtained by dividing the effective K by the % at 100 percent gas saturation. 

Relative KO was obtained by dividing the effective KO by the absolute permeability measured 
.at 100 percent o i l  saturation. 

45 



01, GAS RELATIVE PERMEAdlTY 

WELL 'm 
OEeTH 2.' 
MEMO,-- 

------" -- 
-7, '2" 2 

j81 ft - 
Re f&rd 

CORE G F - ~ - B  

GAS WSCOSITY ,CR o ,018 

PERMEABILITY, M D . 2 6  
POROSITY '/e 26. 
OIL VISCdSIN,CF! . 1.9: 

W 

c 1 
3 
Y 

- 0  20 30 40 50 60 70 80 90 
LIQUID SATURATION: PERCENT 

0 Oil 
0 Gas 

B A S I C  COIt DATA-RLS. E a t .  U B O R A T O R Y  l 
P H U M B L E  O I L  & R E F l l I N G  CO.  

C O R E  R E ) O R T  232 



OIL-GAS REtATlVE PERMEABILITY RATIO 

- GF -8 -B .FIELD Geraldine Ford CORE 
RESERVOIR B l a m e  Sand PERMEABILITY, nd 116 
YELL 9x11 9 POAOS I TY, 5 . 2 6 . 7 -  

- 
DEPTH, f t . & * M ,  

Ob 

0 00 

0 0 0 0 :  

. .  

:LOO 

110 

1. 

30 90 100 



I 

I 
'a 

- u )  
I 

0 I L-GAS RELAT I VE PERMEAB I L l  TV DATA . .  

F I  EL0 e Ford CORE GF-14 
RESERVOI R Sand PERMEABILITY, ad 24.0 

2.593 le91 
POROSITYe $ 22.3 
O I L  VISCOSITY,  CP 

. WELL 

METHOD . &afford . .  BAS VISCOSITY, CS 0-018 
DEPTH, f t  

- 

O I L  
SATURATION, $ 

100 
96 -7 
92.9 
88.1 
79.4 

70.3 
66 -7 
64.1 

- 0  

:. . .  

'EF FECT I VE 0 I L 
PERMEABILITY, md 

24.0 - 

9.37 
3.55 

: 18.6 
15.8 

. .  
RELATIVE O I L  EFFECTIVE OAS 

PERWEABIL\TY, iERM€AB\LITY, r d  

77.5 OiOOD8 
65.8 6.219 
39.0 0.727 

, loo - 
14.8 -1.79 

4.02 . 
5.63 
6-65 
26.9 . 

. -  

* 

0.0274 
0.814 
2.70 
6.65 

OIL-OAS RELATIVE 
PERWEABI C I T Y  RELATIVE G A S  

PERWEAB\LIIY. - $ RAT1 0 - 
2,830 

80.8 
14 -4 
2.23 

ryoTE: Relative Q was obtained by dividing the effective K by the Kg at 100 percent gas saturation. 
6 

Relative K was obtained by dividing the effective K, by the absolute permeability measured at - 100 percent o i l  saturation. 



OIL-GAS RELATIVE PERM E A h T Y  

RELO Geraldine Ford 
RESERVOIR Delaware 
WELL n a T  2 
EPTH 2,593 ft_ 
METWO 

- CORE GF-14 
PERMEABIIJTY, MD. 24 a 0  

- 

W 
1 
4 
Y 

100 

90 

00 

?O 

60 

50 

40 

30 

20 

IO 

0 

oil 
0 Gas 

LIQUID SATURATiON: PERCENT 



OIL-G&S RELATIVE PERMEABILITY RATJO 

F I ELD Geraldine Ford CORE - 
R Delaware PEAMEABILIIY, ed  24.0 

WELL POROSITY, # . 22.1 
RESERVO I 

QEPTHH, ft 3 - Ltm _ -  
If It 3 

' l a  

1 

0.01 

0.001 

I 

a0 yo 10 #o 70 80 100 
LIQUID SATURATION, poreont 

100 

10 

1 

@ASIC CORE DATA RLS. M6. LABORATORY 
S. J. B a c k  WROVEO W. M. Stevenson, Jr . -41- 



OIL-GAS RELATIVE PERMEABILITY DATA 

F I  EL0 P e w  Ford CORE GF-18 
RESERVOIR 
WELL POROSITY, 

0 

Delaware Sand PERMEABILITY,. ad 51.4 : Y g  . 
DEPTH, f t  2.599 OIL VISCOSITY,  CP 

1.91 

MET#OD Haif ord BAS VISCOSITYI  CP 0.018 
!i o *  

01 1 
SATURATIOH. 5 

. loo 
92.1 
e - 9  
70.8 
66.2 

63.6 
61.4 
0 

NOT&: 

EFFECT1 VE' 01 L 
PERMEAB I LI TY ad  

51.4 
31.2 
13 .o 

' 2.36 
1.36 

0.867 
o .6= - 

RELATIVE O I L  

100 . 
60.7 
25 *3 

PERMEABILITY, $ 

4.59 
2.65 

1.69 
13 19 
- '  

EFFECTIVE OAS 
PERMEABILITY, md 

.. 
. 0,0137 

9.51 
, 2.58 

12.8 

a4.9 
16.9 
56.8 

O I L - O A S  RELATIVE 
PERWEAB I L I  TY RELATIVE O A S  

P E R W E A B I L I T Y ~  $ RATIO - - 
0.0241 2,520 
B .  54 5-57 
16.7 0.275 
22.5 0.118 

26.2 
29.8 
100 

0.0645 
0.0399 
I 

. .  
. .  

Re+tive 5 was obtained by dividing the effective K by the I$ at 100 percent gas saturation, 

Re+tive K was obtained by dividing the effective by the absolute permeability meas-ed at 
100 percent oil saturation. 

6 



. 01. 'GAS RELAWE PERMEAWLITY 

Geraldine Ford CORE GF-18 
PERMEABILITY, MD. 

RELO 
RESERVOIR ' Delaware sazld 
WELL 
EPTH 2.599 ft- 
MffClOOFIRPfard- 

n 2  

F 
w. 
L .. 'i 
Y 

90 

80 

30 

20 

I O  

0 



OIL-GAS REUTiVE PUMABILITY RATIO 

- FIELD Geraldine Ford CORE GF-18 
RESERVOIR & l a w e  Sand PERMEAB I L I TI, ad. 51 04 

POROSITY, $ 25.2 WELL 
DEPTHTH, f t  9,599 

'2" 3 

1c 

1 .o 

0.1 

. 0.01 

0.001 
30 80 70 

LIQUID SATURATION, eorcwt 

m 

10 


	Drilling 2&d Resistivity &asuremente

