
HORSESHOE - GALLUP OIL POOL 

MONTH & YEAR 

OIL PRODUCTION 

HO. OF WELLS OIL PRODUCTIOM(IN BARRELS) 

1956 
OCTOBER 2 
NOVEMBER 2 
DECEMBER 2 

TOTAL PRODUCTION 
CUMULATIVE PRODUCTION 

1957 
JANUARY 3 
FEBRUARY 3 
MARCH 3 
APRIL 3 
MAY 3 
JUNE 3 
JUL! 12 
AUQBST 12 
SEPTEMBER 12 
OCTOBER 14 
NOVEMBER 16 
DECEMBER 17 

TOTAL PRODUCTION 
CUMULATIVE PRODUCTION 

1958 
JANUARY 17 
FEBRUARY 17 
MARCH 17 
ABRIL 17 
MAY 19 
JUNE 24 
JULY 27 
AUGUST 28 
SEPTEMBER 28 
OCTOBER 43 
NOVEMBER 50 
DECEMBER ?4 

TOTAL PRODUCTION 
CUMULATIVE PRODUCTION 

1,432 
722 
804 

2,958 
2,958 

1.476 
1,749 
3,706 
1,842 

882 
1,228 
9,658 
5.178 
3,409 

10,046 
8.934 

10.7^7 

58,855 
61,813 

5e536 
7.669 
5,191 

12.370 
24,526 
30,240 
30,604 
34,427 
33,127 
56,501 
55,704 
96,728 

451,478 
513,291 

CASE NO. 1597 

THE ATLANTIC REFINING COMPANY 

EXHIBIT NO. 0 



HORSESHOE . 

NET PAY -

- GALLUP OIL POOL - ATLANTIC NAVAJO LEASES 

• POROSITY & PERMEABILITY OF CORE ANALYSIS 

NET PAY 1 MD OR MORE 

LEASE & WELL # NET PAY AVERAGE TOTAL AVERAGE 
POROSITY MD FT PERMEABILITY 

i MD 

NAVAJO #1 4 r W " 19O6 • 8,907.4 -217.5 

NAVAJO #2 33 12.5 / 4,356.0 132,0 

NAVAJO #3 48 19.2 I 13,630.0 284.0 

NAVAJO #4 20 14.4 1 2,406.5 120.3 

NAVAJO #5 4 i v ^ 16,2 \ 3,141,0 *76 a6 

NAVAJO #6 29 17.5 5,882.5 202.8 

NAVAJO #7 26 16.0 4,648.4 178*8 

NAVAJO #8 31 17.8 6,276.3 202.5 

NAVAJO #9 17 13*2 1,798.0 105.8 

NAVAJO #11 27 17.4 5,337.3 197.7 

NAVAJO #14 5 12.5 1,030.0 206.0 

Ss 

CASE NO. 1597 

THE ATLANTIC REFINING COMPANY 

EXHIBIT NO. C 



HORSESHOE - GALLUP OIL POOL - ATLANTIC NAVAJO LEASES 

NET PAY - POROSITY & PERMEABILITY OF CORE ANALYSIS 

NET PAY 1 MD OR MORE 

LEASE & WELL # NET PAY AVERAGE TOTAL AVERAGE 
POROSITY MD FT PERMEABILITY 

i MP 

NAVAJO #16 6 13.0 111.4 18.6 

NAVAJO #18 25 15-9 3,396.0 135.8 

NAVAJO #20 15 18.1 2,004.0 133.% 

NAVAJO #21 7 15°4 417.0 59.5 

NAVAJO #22 ' 6 10.7 79.3 13.2 

NAVAJO #23 7 14.5 395.2 56.5 

NAVAJO #25 11.7 7 —' 27.8 4.0 

NAVAJO #28 n j 15.5 \ 1,582.6 143.9 

NAVAJO #29 21 16.4 j 2,270.6 108.0 

NAVAJO #30 10 15.4 951.8 95.2 

NAVAJO B #2 c 
j 

14.3 336.3 67.3 

NAVAJO B #3 7^ L 16,4 f 994.1 142.0 

CASE NO. 1597 

THE ATLANTIC REFINING COMPANY 

EXHIBIT NO. C 



CORE ANALYSIS 

HORSESHOE - GALLUP OIL POOL 

ATLANTIC NAVAJO LEASES 

NUMBER OF WELLS CORED 23 

NUMBER OF SAMPLES INCLUDED IN AVERAGE 

(ALL SAMPLES WITH 1.0 MD PERMEABILITY OR MORE) 445 

WEIGHTED AVERAGE POROSITY l6.4# 

WEIGHTED AVERAGE PERMEABILITY 157.3 S 

AVERAGE NET PAY 19.3 

CONNATE WATER (LABORATORY) 30$ 

CASE NO. 1597 

THE ATLANTIC REFINING COMPANY 

EXHIBIT NO. 7 
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In Reservoir Calculations . . . 

W t 

P 500.T 

E X C L U S I V E 

t h e 

No more difficult than logarithms, El-functions 
solve problems of well interference and effective 
permeability. Use is demonstrated, abbreviated 
tables included with examples and simplified curve 

Robert G. Nisle 

6u r " * i * i / Je OJifjKc.mo 

ILLEGIBLE 
I H I I \[» 'i .cut l i iu abbreviated I i . appears in i 
ririlheni iticai Milijlinn >>| problems i:iv<11vint" thc How of .1 
Mtifili- phase *.«>ni|>ic^siiik- itMKi i l i r im. 'h .1 homogeneous, inf i
nite p i i i iu i - cu'il.iit!) i i i -dc mm ^!'. ,nl. stale conditions Ihis 
-oluiion h l u . i ' J r.\ 'assumptions 1 1 1 the poroir medium 
has c \ l i i i . l i 11 .il s\ minclj \ , and ' _ * inc well radius is : ct v M11.1I1 
compared I D I!IC cllcetr.s i .nlm- ni ihc pDiniiS medium 

Ihis solution has nccn widc!\ us..! n icscnt \c.irs. .1:1«I 
pi , . . ide- .1 n i i ' i i rc. i l . - : : mv.\.•! !' .11 • p u n ii'cvt b\ ihc so-
c a l l e d s l C . i l h - s l . l l c s o l u t i o n -

I 'tponcnlt.d l i i lcm i l ' ..ic IID r: 1.. r: • ihl l .^nl i I D use ih.ii i !oga 
nihnis DI the 11 lenomc" 1 ,e Inm/iions I iicic 1- uo'd-nc m\s 
tenons oj dithailt ihoiii 'hem Ihc I \ t*nu-;i l i .1 l i i icgi . i l . I ' r c 
in ihc solmairi nl the i l i t lc icnl i . i l equation lur ihc llo-.\ D I ,1 
-angle liquid phase nt ^. i i ' I . in l ..ompn -.sibdir. m 1 homo 
gcncotis porous medium Ihc resulting . qn.il 1011 Uu the t 1 sc
ot .1 constant piDilucliDii 1 .nc in ,1 svslcm h.omg cylindrical 
s\ inmclrv is ; 

q. n fi 

' 1 ' . I kh 
(ni in ii ion pit-ssii: c ill psi 
pi c - sun . ni psi. . i l a 1,nil 111 dis 1.nice. 1. ! rom the 
u i . l l .1! t ime I 

nine .it hum s i t lc i 1 'pcning up ihe well. 
1.11I1.1I ilist.iiici 111 !ccl l iDin (he well 
pioduetior, rate 111 siock t.mk battels pcr dav 
VISCOSltV edit ipoiscs 
(initiation volume lacloi I dimensionless 1 
pcinie.ihiliiv 111 tnilhdarcys. 
thickness ot producing formation in teel. 
compressibility of the icscrvoir fluid in 

I 

ps, • 
I porositv. fractional. 

Ihc Exponential Integral in Equation 1 I 1 is thc tenn in thc 
brackets. 

'-48.4 culr-

( 1 ' P.. P1 

wheie p. 
p i 1 I 1 

<i "4x:r)\ 

11 

B 
k 
h 
c 

1 / <>4K.4 cutr-\ I "( »• )l 
Ihc Exponential Intcgial is defined as 

(2) I 1 ( dv 

In. this i icf ini i 'o! 1 is .1 dumnn variable and disappears 
',pon integration m d snhsinulion of lhe limits. Ei( -x ) is thus 
1 I unction . i l \ <>riK The Exponential lnlegr.il can also he 
•vprc scd h\ nic.iiis o! 1 nFinite scries, thus: 

< 1 I . 1 M 

I) -0? log. 
v 

n.n' 
s particularly useful since 
ic I i I unci ion lor values 
it no t.ihics are available. 

I he lorm LN > en in I au.i I ion < -* > 
1: permits .. simple evaluation ot 
ol \ ouls.de the range ol tables, D 
It is , iso used NI determine ihe range ol \ over which lhe 
I0c.1i i thnic approximation m;n he used 

1 vanqile 1. ( .,kul.ue I n 0 25 | . Bv liquation ( 4 ) . 
i : i " 

i n 
11 .5772 2..}<i.. log., (0.25) - 0 .25-

2" 1 1 (i. 2 s 1 

4 IS 
11 - " ' 2 2 * - 1 i.(ii)2 I 1 0 25 -

(• iin2 •> (1 o I s 1, j s 

4 t S 
o s- \ - i ; \ ( , f , n.25 o.OI 56 .. i),(H)0S 

11 5'O.s 1 (,.?66 
I 04 -i S 

Ihe \ahie I ' ' I -is nia\ be rounded to the value 1.044 which 
is iisii.iJK suiheieni fo r most reseivoii pri>hlems. l l v\ill he 
noted lh.il lhe lasi lorm in lhe series (O.OOOKj was not used. 
A set of tables Ret <4>, gives lhe value of 1.044 V The differ
ence between 1.0443 and 1.04/IN is 0.0005 which is less than 
the value ot the last term calculated, hut not used This illus-
tr lies ihe rule thai for series of the type of Equation (4 ) the 
e i ior resulting f i o m omitt ing all terms after a certain selected 
one is less than lhe first term neglected. In this example all 

x-
leims after the term were neglected and the error is shown 

4 

to be less than the value ot the term which is (0.0008). 
I 8 

x 
Here the term is ihe firs! o l ihe terms neglected. 

IX 
Kxample 2. Assume that it is desirable to use the logarithmic 

approximation. Assume further that a value of - E i ( - x ) accu-
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rate to 0.01 it acceptable. In other words, all terms in Equa
tion (4) are to be neglected after the logarithmic term. What 
is the largest value that x can have in order that the error in 
-Et(-jc) shall not exceed 0.01? It was shown in the previous 
example that the error does not exceed the value of the first 
term neglected. In this case, the first term neglected is x. 
Hence, i f x does not exceed 0.01, then the error in - E i ( - x ) 
resulting f r o m the use of the logarithmic approximation wi l l 
not exceed 0.01. 

Tables of (he Ei funct ion ate available and are used in the 
same manner as logarithmic, or trigonometric tables. A con
densed table is given in Appendix A. More complete tables 
mav be purchased front lhe Superintendent of Documents 
( 4 ) . Washington 25, D C For most reservoir work, however, 
lhe tables given in Appendix A are sufficiently accurate. For 
rougher work, a graph based on equation ( 1 I has been pre
pared and is given in Appendix B. 

[he two previous examples illustrated lhe method ot cal
culating the \alue ot ihe function Ei( x l . Two more 
examples are presented illustrating lhe use of the Exponential 
Integr .1 in Equation • I i 

Example 3. Ihis example applies to the problem of well 
inter!eienee Assume two wells .ue separated bv a distance ol 
1 10(1 it Both wells b.oe been shut-in tot a sulficient length ol 
time that the pressure in each is the sialic reservoir pressure. 
Also, assume that ihc common formation in which these wells 
aie completed is homogeneous and Continuous. The prohlem 
is to calculate how main houis il will take for a pressure drop 
of 5 psi to e>ceui in well B alter well A commences lo produce 
at a rate ol 250 stock tank bbl per day. 

Assume further, that the following quantities have previ
ously been determined 

k - 1 4 3 m d 

h r 4 > feet 

kh 4 m d -n 

u 0 *S cp 

B 1 .47 

t - : (1 02 

C 1 i " . J,) I 

psi 

The remaining quantities in Equation ( 1 I as previously 
specified are i - l i O O l t . q , 250 S T B / D . p.,-- - p ( r . T ) -. 
2\B 5 psi 

Substitution lit these quantities in Equation (1) gives: 

00141 
'50 • (UK 

948.4 1.59 

2 IS 

10 

Ei 

4 vS9 

1.47 

• . H.3K 

33 I 

( V) 

0.02 ( I 1 0 0 ) ^ 

4.202 
Thus. - is (he x Ei( — • ) and 2.218 is the value 

of (he Ei function. The next step is to f ind the value of x f rom 
the tables. The quantity in the body of the table nearest 2.218 
is 2.20. Hence, the value of x. to three decimals, read f rom 
the table, is 0.065. 

4 202 

T 

4.202 
T ~ 

0.065 

0.065 

64.6 hours 

Example 4. Two welis, A and B, are separated by a distance 
of 1100 ft. A well pressure build-up test on A has yielded an 

effective reservoir productivity of 4400 mcL-ft (kh). Whn A 
is produced at a constant rate of 275 STB/day, • prawn* 
drop of 10 psi is observed at B after 108 hours. Fluid and 
formation constants are: 

u = 0 40 cp. 
B = 1.47 

f = 0.02 

1.59 10 5 — 
psi 

What is the effective permeability of the intervening for
mation? 

Substituting these values in Equation (1). 

10 x 0.0141 x 4400 _ 

"275 "x 0.40 x~ E47 ~ 

S>48.4 > 1.59 x 10" 5 X 0.4 X 0.02 x ( H 0 0 ) 

k >Tl0l Fil 

Ei (•'?) 4.039 

1.35 

k = 135. md. (effective) 

0.010 (from the tables) 
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APPENDIX A 
fable of the Exponential Integral 

f(x) = — Ei(— x) 
0.00 < x < 0.209, Interval = 0.001 

X 0 I 2 3 4 5 li 7 8 t 
It 'm - IHI H 3712 5 639 .1 235 4 848 4 72H 4 Mi 4.392 4 259 4 143 
I . 01 4 mn 1 ->44 3 H5» 3 779 1 705 .1 B37 .1 574 3 514 3 458 J 405 
I I (12 ( .S.V5 3 WT 3 2 t i l 3 2 IS ii 178 3 137 3 091* 3 082 3 026 2 tn 
' I n l 2 USD 2 927 2 "97 2 887 2 K.3S 2 M 0 2 7SS 2 756 2 731 1 70« 
I I l>4 2 f * ; 2 >'.5x 2 1.34 2 012 2 500 2 ,V» 2 547 2 527 2 507 2 487 
I I 115 2 4»« 2 44(1 2 431 2 413 2 « 5 2 377 2 3«0 2 344 2 327 2 311 
1) |»S 2 -N5 2 279 2 244 2 249 2 235 2 230 2 208 2 192 2 I7H 2 184 
:i li? 2 l . l l 2 l . l < 2 125 2 112 2 m 2 o i r 2 074 2 082 1 050 1 038 
1 u* 2 U27 2 015 2 OM 1 993 1 W i 1 971 1 9 « l 1 !150 1 939 1 929 
It (Ki 1 (HQ 1 WW 1 899 I M 9 1 S7SJ 1 m 1 S80 1 H50 1 M l 1 H32 
tl l » 1 s « i s |4 1 HI« 1 7!*) I 7*8 1 779 1 770 1.782 1 744 1 745 

.| 11 1 ,M7 1 7 29 1 721 1 713 1 7 ltf> 1 '197 1 8X9 1 882 1 874 1 8t',7 
• 1 2 1 fiijl 1 HS2 1 845 1 8.18 1 t i l l 1 i',23 1 1)18 1 809 1 803 1 598 
It M 1 I 5-2 1 .17(1 1 W i l 1 582 1 1.549 1 543 1.537 1 MO 

•, 14 1 .V24 1 M l 1 512 1 508 1 500 1 494 1.4HS 1 4S2 1 478 1 47l) 

u IS 1 4 M 1 4.iw 1 453 1 447 1 442 1 436 1 431 1 425 1 420 1 415 
'1 Hi 1 40" 1 4a4 1 1 .19.1 1 :m 1 .1S.1 1 37« 1 .173 1 3(i» I 383 
II 17 1 i l l s 1 35.1 1 .14" 1 341 1 : « H 1 333 1 329 1 324 1 319 1 314 
I I i S 1 i t " < i l l * 1 301 1 2V1 1 291 1 2S7 1.282 1.278 1 274 1 289 
t< 19 1 >(|5 I 2HI 1 2*) 1 252 1 24H 1 243 1 239 1 235 1.231 1 227 

'' 2(1 1 22il 1 219 1 215 1 21(1 1 200 1 202 1 19H 1.195 1 191 1 187 

X n 1 2 J 4 S 8 7 8 9 

'1 i i " • nil 4 038 ~3~ 355 ~ 2 95!) " V i l l i -
2 4«S " y~29« " 2 151 2 027 ~ 1 919 

II 1 ! *W 1 7.17 1 mi 1 519 I 524 1 444 1 409 1 35* 1.30* 1 284 
I) 2 1 223 1 113 1 145 1 no 1 076 1 044 1 014 0 985 0 957 0 U l 
1) ; i I ! WWi n KH2 0 H5H 11 H36 0 s l 5 0 794 0 774 0 755 0 737 0 719 
•1 4 i l 702 (1 n88 0 870 0 fM 0.640 0 62.' 0 N i l 0 598 0.5*5 0.572 
(1 5 l l 580 0 M l 0 M l ) (1 525 0 514 0 50o 0 493 0 4*3 0 473 0 464 
1] 0 4 M 0 445 (1 437 0 428 0 420 0 412 0 404 0 398 0 388 0 3B1 
0 7 0 374 0 38? 0 380 0 353 0 M 7 0 3*1 0 334 fl 32S 0 321 1) S I« 
I I 8 11 a n (i :m I) 300 0 295 11 2*9 0 2*4 0 279 0 274 0 289 (I 285 
(I u n 2d0 i l 258 0 2 M (1 247 11 243 0 239 0 235 0 231 0 217 0 2S3 
1 (I (i 211 11 L'lS (1 212 0 209 0 205 0 201 0 tw 0 195 0 192 1). 186 
1 1 II ISli i ' ;s3 0 ISO 0 177 0 174 0 172 0 109 0 188 0 184 0 181 
1 2 rt 15» H l.W. 0 153 (l 151 0 149 0 14» 0 144 0 142 0 140 i l 138 
1 : i 0 135 0 113 0 IS ! 0 129 0 127 « 121 0 124 0 122 0 I M 0 i t s 
1 4 (1 11R 0 114 !) 113 0 U l 0 tot 0 108 0 . I0S 0 10* 0 10s 0 .101 
1 5 II H»"i 0 0985 0 0971 0 0957 0 QMS 0 om 0 0911 0 0901 0 0H89 0 0876 
1 8 Cl 088.! 0 0S5I 0 (1838 0 0828 (1 0814 0 om 0 0791 r 0780 0 0748 0 0757 
1 7 0 0747 0 0738 0 072* 0 OTIS 0 0704 0 0 M 5 0 0885 II 0875 0 0*68 0 (JAM 
1 s 0 1*47 0 0688 0 0629 0 0820 0 0612 0 0 M S 0 0595 0 068* 0 0578 0.0670 
1 9 l i < m 2 " ')*A4 0 0R46 0 053S 0 O U I 0 0614 0 0517 0 0510 0 0503 0 0498 
2 (1 0 04X11 0 0482 (1 047(5 0 04*9 0 0483 0 0 4 M 0 0450 0 0444 0 0438 0 043 ] 
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APPENDIX A (CcmchrtU) 
Table of Exponential Integral 

f (x) - — Ei(— x) 
2.0 < x < 10.9, Interval = 0.1 

X 0 1 2 3 4 < < 7 8 t 
2 4 89i10-; 4 28x10-' 3 72il0 ' 3 25x10-' 2 MxlO-' ! 49xlOJ l.lOilfv* 1 t2iiO-» 1 NiKV> 1 4ftfMV> 
3 1 JOilO-1 1 15ll0-' 1 01x10-? 8 94x10-' 7 89x10.' 6 87x10-" 6 wiie-1 I 4txlO-> * 8J»1(W 4 »xt(W 
4. 3 76X10-" 3 35x10-' 2 97xi0 J 2 64x10-' 2 34xlOJ 2 07x10-' 1 84ilOJ l.fttiltV 1 4kKV> i taiitv 
5 1 lSilo- 1 1 02xli>-' 9 08x10-' 8 09xlO-« 7 19x10-' 6 41x10-' 5 71ilO-« S 0*UO-' 4 54x10-' 4 OtiltV 
8 3 6O1IO-' 3 ?lxll>« 2 86x10-' 2 55x10-' 2 28x10-' 2 03x10-' 1 82il0-« 1 82x10-' 1 4*i 10-' i afcio-' 

1 !5xI0-' 1 03x10-' V 22x10-' ft 24x10-* 7.36I10-' 6 58xl0-> 5 WxUM 5 JfatlM 4 7H10-> 4 l l l K V 
8 3 r;»io-> :l 37xll>-> 3 itfxlO-1 2 70xlO-» 2 42x10-' 2 IfixlO-1 1 94il0-» 1 73«UM 1 UxICU 1 5»iKV» 
(1 1 24llO-> 1 l lx lO 1 .1 99x10-« 8 95xl0-« s 02xll)-« 7.1»x!0-' F. 44xttt-> 5 77x10-' 5.17»1CM 4 «4il(M 

10 4 15a 10' 1 73x10-' .1 34\10-" .i 00x10-' 2 (WxlO-* 2 41x10-' 2 INxiOJ 1 94x10-' 1 74i»0-' 1 Mi KM 

— — _ - - - - r 

t m qo<it4>. 

APPENDIX B 
Chart for the Calculation of the Exponential Integral 

By rearranging Equation (1) and introducing dimension
less variables, the calculation of Exponential Integrals is sim
plified. This chart may be used whenever accuracy to two sig
nificant figures is adequate for the problem at hand. 

LetAP = p. — p(r,T) 

5 _ lo u B 
0.0141 kh 

c u f r2 

t = 948.4 
kT 

Then, Equation (1) may be written 
AP = P[—Ei(—t)] 

The chart consists of two branches of tbe Ei-curve plottad 
on double logarithmic paper. Values of t are plotted along tbe 
x-axis. Values of — Ei ( — I ) are plotted along the Y-axis. 

The first branch, marked I, covers the range of t from 
0.0001 to 0.01; tbe second branch, marked II, covers tbe 
range of t from 0.01 to 1.0. Values of t are indicated along 
these curves for convenience in reading Values of — Ei(— f) 
covers the range from 0.22 to 8.6. These are indicated at the 
left of the chart. 

Example 1, Consider the point O, (t) located on Branch II. 
t = 0.06, — Ei ( — t) =2.3 
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HORSESHOE - GALLUP OIL POOL 

MONTH & YEAR 

OIL PRODUCTION 

NO. OF WELLS OIL PRODUCTION(IN BARRELS) 

1956 
OCTOBER 2 
NOVEMBER 2 
DECEMBER 2 

TOTAL PRODUCTION. 
CUMULATIVE PRODUCTION 

1957 
JANUARY 3 
FEBRUARY 3 
MARCH 3 
APRIL 3 
MAY 3 
JUNE 3 
JULY 12 
AUGUST 12 
SEPTEMBER 12 
OCTOBER 14 
NOVEMBER 16 
DECEMBER 17 

TOTAL PRODUCTION 
CUMULATIVE PRODUCTION 

1958 
JANUARY 17 
FEBRUARY 17 
MARCH 17 
APRIL 17 
MAY 19 
JUNE 2k 
JULY 27 
AUGUST 28 
SEPTEMBER 28 
OCTOBER 43 
NOVEMBER 50 
DECEMBER 74 

TOTAL PRODUCTION 
CUMULATIVE PRODUCTION 

1^32 
722 
804 

2,958 
2,958 

l,k?6 
1,749 
3,706 
1,842 

882 
1,228 
9,658 
5,178 
3,̂ *09 

10,046 
8,93^ 

io.7̂ 7 

58,855 
61,813 

5,536 
7,669 
5,191 

12,370 
240526 
30,240 
30,604 
34,427 
33,127 
56,501 
55,704 
96J28 

451,478 
513,291 

CASE NO. 1597 

THE ATLANTIC REFINING COMPANY 

EXHIBIT NO. 0 



HORSESHOE . 

NET PAY -

- GALLUP OIL POOL - ATLANTIC NAVAJO LEASES 

. POROSITY & PERMEABILITY OF CORE ANALYSIS 

NET PAY 1 MD OR MORE 

LEASE & WELL # NET PAY AVERAGE TOTAL AVERAGE 
POROSITY MD FT PERMEABILITY 

i MD 

NAVAJO #1 41 19.6 8,907.4 217.5 

NAVAJO #2 33 12,5 4,356.0 132,0 

NAVAJO #3 48 19o2 13,630.0 284.0 

NAVAJO #4 20 14.4 2,406.5 120.3 

NAVAJO #5 41 16,2 3,141.0 76.6 

NAVAJO #6 29 17.5 5,882.5 202.8 

NAVAJO #7 26 16.0 4,648.4 17808 

NAVAJO #8 31 17.8 6,276c3 202.5 

NAVAJO #9 17 13.2 1,798.0 105.8 

NAVAJO #11 27 17.4 5,337.3 197.7 

NAVAJO #14 5 12.5 1,030.0 206.0 

CASE NO. 1597 

THE ATLANTIC REFINING COMPANY 

EXHIBIT NO. ^ 



HORSESHOE - GALLUP OIL POOL - ATLANTIC NAVAJO LEASES 

NET PAY - POROSITY & PERMEABILITY OF CORE ANALYSIS 

NET PAY 1 MD OR MORE 

LEASE & WELL # 

NAVAJO #16 

NAVAJO #18 

NAVAJO #20 

NAVAJO #21 

NAVAJO #22 

NAVAJO #23 

NAVAJO #25 

NAVAJO #28 

NAVAJO #29 

NAVAJO #30 

NAVAJO B #2 

NAVAJO B #3 

NET PAY AVERAGE TOTAL AVERAGE 
POROSITY MD FT PERMEABILITY 

i MP 

6 

25 

15 

7 

6 

7 

7 

11 

21 

10 

13.0 

15.9 

18.1 

15.4 

10.7 

14.5 

11.7 

15.5 

16.4 

15.4 

14.3 

16.4 

111.4 

3,396.0 

2,004.0 

417.0 

79.3 

395.2 

27.8 

1,582.6 

2,270.6 

951.8 

336.3 

994.1 

18.6 

135.8 

133.6 

59.5 

13.2 

56.5 

4.0 

143.9 

108.0 

95.2 

67.3 

I42f0 

CASE NO. 1597 

THE ATLANTIC REFINING COMPANY 

EXHIBIT NC. 6 



CORE ANALYSIS 

HORSESHOE - GALLUP OIL POOL 

ATLANTIC NAVAJO LEASES 

NUMBER OF WELLS CORED 23 

NUMBER OF SAMPLES INCLUDED IN AVERAGE 

(ALL SAMPLES WITH 1.0 MD PERMEABILITY OR MORE) kk$ 

WEIGHTED AVERAGE POROSITY l6A$ 

WEIGHTED AVERAGE PERMEABILITY 157.3 

AVERAGE NET PAY 19.3 

CONNATE WATER (LABORATORY) 30# 

CASE NO. 1597 

THE ATLANTIC REFINING COMPANY 

EXHIBIT NO. 7 
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