


EL PASO NATURAL GAS PRODUCTS CO.
HORSESHOE GALLUP DUAL COMPLETION
' San Juan County, New Mexico

CASE NQ, 1596
EXHIBITS 10 thru 16
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FEBRUARY
MARCE
ABRIL
MAY
JUNE
JULY
AUCUST

-SEPTEMBER

OCTOBER
NOVEMBER
DECEMBER

TOTAL PRODUCTION
CUMULATIVE PRODUCTION

2
2
2

1?7

17
17
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24

28
43

58,855
61,813

54536
7,669
5,191
12,370 :
24,526 : ~
30,240
30,604 S
W 427
33,127
56,501
55,704
96,728

L55,478
513,291

CASE NO. 1597

THE ATLANTIC REFINING COMPANY

EXHIBIT NO.
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HORSESHOE - GALLUP OIL POOUL - ATLAKTIC KAVASC LEAS
MET PAY . POROSITY & PERMEABILITY OF CORE ANALYSIS
MET PAY 1 MD OR MORE

42 N R I

LEASE & WELL # NET PAY AVERAGE TOTAL AVERAGE
FOROSITY MD FT PERMEABILITY
5.: W
| NAVAJO #1 » 19.6 8,907.8  217.5
3 NAVAJO #2 33 12.5 5,3%.0  132.0 - |
NAVAJO #3 48 19,2 13,630.0  284.0 |
g NAVAJO 4 20 18 2,406.5  120.3
h NAVAJO #5 b1 16.2 a0 76.6
V NAVAJO #6 29 12.5 '5,882.5  202.8
RAVAIO #7 % 16.0 4,648.4  178.8
NAVAJO #8 §)| ' 17.8 6,276.3 202.5
NAVAJO #9 17 13.2 1,796.0 1058
NAVAJO #11 27 7.6 5,337.3 197.7
NAVAJO #14 5 12.5 1,030.0  206.0

CASE NU. 1597
THE ATLANTIC REFINING COMPANY

EXHIBIT NO. 6
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NET PAY . POROSTTY & PETMEABILITY OF CORE ANALYSIS

LEASE & WELL # NET PAY

NET PAY 1 MD OR MORE

AVERAGE TOTAL AVERAGE
POROSITY MD FT PERMEABILITY

£ W
NAVAJO #16 6 13.0 11,5 18,6
NAVAJO #18 25 15.9 3,396.0 135.8
NAYAJO #20 15 18.1 2,006.0  133.6
NAVAJO #21 ? 15,4 417.0 59.5
NAVAJO #22 "6 10.7 79.3 13.2
NAVAJO #23 7 14,5 395Q2 5.5
HAVAJO #25 7 11.7 27.8 4.0
NAVAJO #28 ST 15.5 1,582.6  143.9
NAVAJO #29 21 18.4 2,270.6 108.0
NAVAJO #30 10 15.4 951.8 95.2
NAVAIO B #2 5 14.3 53%6.3 67.3
NAVAJO B $#3 7 16,4 9G4 .1 142,0

CASE NO. 1597

THE ATLANTIC REFINING COMPANY
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CORE ANALYSIS
HORSESHOE - GALLUP OIL POOL
ATLANTIC RAYAJO LEASES

: NUMBER OF WELLS CORED 23
NUMBER OF SAMPLES INCLUDED IN AVERAGE
(ALL SAMPLES WITH 1.0 MD PERMEABILITY CR MORE) uiss
WEIGHTED AVERAGE POROSITY ‘ : 16.4%
WEIGHTED AVERAGE PERMEABILITY 157.3
AVERAGE NET PAY 19.3

CONMATE ATER (LABORATORY) o | 30%

9
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CASE NO. 1597
THE ATLANTIC REFINING COMPANY

EXHIBIT NO, 7«.
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Exmerr I}

Case '5977

EXPONENTIAL INTEGRAL

Robert G. Nisle

Perevich Diovisson,
Photipy Petioleum Compony.
Bortleswille, Qbiahamo

No more difficult thae logerithms, Ei-fusctieas
m.mamm-am
permeability. Use is demonstrated., obbréviated
tables included with examples and simplified curve

TI" Eaponcntat Integral. abhreviated ti. appears in o« tn thes dehmor v v o dummiy variable and disappears
mithemisicsl wlubion of problems msolving the Aow of .« uponintegration and substuution of the limits. - Ei(~x) is thus
single phase coripiessible lud throush & homogencous, infi- 1 tunction of x only The Eaponential Integral can also be
mte. parous predunn under non seady state conditions. This  oxpressed by miziae ol infimite seties. thus:

solution s hused 07 tw o assumptions (19 the porous mediun: L3 it W
bas Cvlindncal symmetet, and € 24 the well radius is very smiadi i ; AR
compared o the ettectinge radias of the porous medium. N "( : R )
Thin ~solntien has been waidely used 0 recent vears, andd N b \_, v
pronsdes g mote fealiie answer than o provided by the so- e b NETTY 230V og X X
called steady -State solutions ooy v
b xponentrd Integrah are no more idicodt 1o ase than Lea - Pa na'
nthi or the irenometnic. tancuons ‘Fhere o~ nothmg mas- Fhe torm snen i bayualion i3 parmul.-rh useful since

tenous o1 Jfiftoult aboat them. The b oponcadint Integead ariwes 12 peimiis o si@ple evaleation ot the T tunciion for values
i the solution of the diticrentul cquonen for the low of o of vontsale the range o1 tabless o0 1 no taibles are svatlable.

sngle hguid phasg ot constant cnmp:rmhilu\ m

FUIOUN PROFOUS

4 bamo- 10w ciso wsed to deteimane dhe tange of xoover which the
the resulting cauation tor the case lovanitheue appraximaiion may he used

ol o vonstant” pnmm fate i a swstem having e hiadical Fxample 1. Caliulate -t 0.2, By Equation (4).
SAMMCIrY 18 Fioo 235 2 nR3T2 0 2303 Jog  (0.25) ~ 0.25 -
: q.0B Y484 cufr y 2% Ny
(b p. pic ‘unl-)lih[ l.-( )I 3 'x
Tabiere p. - formabon pressure in psi. NETTI 230 e 60 - 028
pre T pressargc o paoata padial distance. 1. from the oIS o0psers
woell ar tipre T Y IS
1 tun i hours abter opening up the wetl [ i sshn 0 2% OOGIS6 - KNS

4 vadad dintanee i feet from the well,

OSUEN L) 6366

g, production rate i stock tank harrels per day RERTSETS
U VISCOSHY. ceniipuises. [fic value 10438 may be rounded to the vidue 1.044 which
B tormation volume fector tdimensionless. iwosually sutivient for most reservorr problems. 1 will be
k  permeability i milhidareys. noted that the Bt term i the seres (L8 was not used.
h  thickaes of praducmg lormation in teet: Aset of tables. Ref ¢4y, wives the value of 10343, The differ-
¢ compressibdity of the reservorr fluid in ence between 10433 and 1.0438 is 0.0003 which is less than
I the value ol the kst term caleulated, but not used. This illus-
pat” trites the rule that for series of the type of Equation (4) the

t porosily, fractional.

error resulting from omuting ! terms after a certain selected

The Exponenttal {ntegral in Equation t 1) is the term in the € is less than the ficst term neglected. In this cxample all

hrackets.

: 9484 culr:
i U S

The Exponential Tntegral is defined as
IS

¢
> SRR~ x) v
] bl ~-x v d

THE PETROLEUM ENGINEER, August, 1956

X: .
termis afier the werm s were peglected and the error'is shown

A
1o be less thun the value ot the term ?8' which is (0.0008).

X i
Here the term ix 15 the first of the terms neglected.

Fxample 2. Assume that it is desirable to use the logarithmic
" approximation. Assume further that a value of ~Fi(-x) accu-

B-17}




rate to 0.01 it a0OCPUabIC. 1N OLDE! WOUS, wit {vaues Lo 352
tion (4) are 1o be neglected after the ithunic term. Whst
hmwﬁetﬂtx&hwhmummm
~Bi(-n) shall not exceed 0,017 It was shown in the previous
MMMWMMM&W&&M
mneg!ected.lnthisene.theMum 8 x
Hence. if 1 does not exceed 0.01, then the error in -Ei(-n)
" icsuting Tiom the ww of the? ihmic
not exceed 0.01.

Tables of the F1 function aie available and are used in the
same manndt as logarithmic, or trigohometne tables. A con-
doned table s given in Appendix A. More complete tables
may be purchased trom the ! intendem of Ducuments
t4). Washington 25, T C. For most reserveir work, hov-ever.
the tables given ia Appendix A are sufficiently accurate. For
rougher work, 4 graph based o eyuation t1) has been pre-
pared and is given in Appendix B

The two previous examples illustrated the method of cal-
culating the vatue of the function ---Fit -~x). Two more
examptes are presented lustrating the use of the Exponential
Intepr:t wm Equation « i

Example 5. lhis cxample applics to the prohlem of well
interierence. Assumie two wells are separated by a distance ot
1100 1t Both wells have bren shut-in tor « sutticient Jength of
time that the pressure in cach is the static resetvolr pressure.
Alsor. assume that the commaon formation in which these wells
are completed 1 homogencous and continsous. The probiem
is to calculate how many hours it will take for a pressure drop
of S pai to 0ccir in well B stter well A commengzes 10 produce
at a rate of 230 stock tark bhbt per day. v

Aswunte further. that the following Guantities have previ-
ol been determined-

K= 133md
h — 13 feet

kh - 43X9 md -tt
u- G3IScp.

B 147

f = 002

c - 1% - I r
. - psi

The remaming quantities 1o Eyuation ( 1) as previously
specified are ¢ - 1I00 (L g, 250 STR/D, p,—-pIr.T) ==
AP =: Spsic

Subdtitution of these quantiiies in Fquation (D) gives:

S 00141« 4389
I - QAR - 147

159 . {0 5w Q3R . 02
T

I
,.( S

Ei(~ x1 and 2.218 is the value

r( 984 mum*)
W -

RERE

EUATIA
Thus. o is the x 10 -

of the Ei-function, The next siep is (0 find the value of x from
the tubles. The quantity in the body of the table nearest 2.218
is 2.70. Hence, the value of x. to three decimals. read from
the table, is 0.065.

00
4202 aas
1
4.202
T = Tih 64.6 hours

Fxample 4. Fwo wells, A and B, are s¢parated by a distance
of 1114 ft. A well pressure build-up test 00 A has yielded an

8-172

oximation witl

is produced
ma:o,&amunwmmwa
formation comtants are:

u = 040 cp.
B =147
f = 0.02

cs 189 <10
psi

What 1 the effective permeability of the intervening for-
mation?
Substituting these values in Equatioa (1).
10 » 00141 x 4400 _
374 % 040 x 1.47
R x (o)
) X x 108

L 1.35
4.039 - EI( - k—-)

AS
122 0,010 (from the tables)
k = 135. md. (effective)
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APPENDIX A
Table of the Exponcntial Integral
f(x) = — Ei{(— x)
000 < % < 0209, Inierval = 0.001

X ) 1 H 3 4 [} H [] L]

> "Ny m %332 SAw S A8 4wk T 438 438 43D 4142
DOl $0GR 104 3%8a 31Ty 108 3 AN 354 3854 S 3m
a0 3358 3307 3 MWL A2 3T 31137 3004 Jost 39 13
Vi3 2080 ST 3 WD 2 2x36 2WI0 TSE 278 2731 M08
g 2 ARl 2 ASa 2 e 2413 20 2588 2T M 2871 287 AW
GGl 24 24 2431 241 2398 23T 230 234 237 A3
DNk 2NS 2209 2304 TMe 228 2R 28 2152 2ATH 3t
WD 2 rst 2 13t 2138 202 20m 208 2004 2003 3O 3 ohe
e 206G 2015 2004 1 My LUNZ 101 1w L o 198 LW
nna\sneumlm!mu:u LW TRSD 1450 M1 1RM
oot kw23 1 s1 1 el R EE ST - T Yor B B - B | T 1.748
MAE LI 1T OISl e e g Lenz L&d 1.eT
aopd 1 s | aS2 1 M8 1 ARE 1R 1 RIS LAIS 1 A 1.9 1 S
Wiy b L8 L RTE RS T SRR CRE . T) B O S L b
Wrg 1828 LSt § R 1 MM R I R A I A ) 1400
OIN 1 64 3 45w TSt ! G 1 6d2 D138 1.431 1438 ) 420 i QS
IR LI E L R R R WK 13 13T o133 w1 383
037 1354 1353 1aer 1 3es 1A i3y 39 132¢ 1A 13W
Bis pat v s 303 b2 p el 1 [ - R W T C T 2 1., ]
pag 1M U 124 2y 1% 1M 1?8 118 Tt L
W tored 1219 128 T2 1MW oz 1 ias LS Laer b1
X [t} 1 1 3 4 -] L3 ? » 9
et 4 M 3 NS 7 0N 2 Ast 2488 2268 2181 20207 191
[} 1-?1!71‘!&#115\9\5'.’4 TeM 14w 13 100 1 Ms
e L3 11K LIS 1 n0 106 1 Ad 1014 UURS 0987 0681
w1 Dk 02 038 0KI6 M3 DIN 014 07886 073 0l
G4 UM (0 RAs 0N ORss e 082 sl 0808 0.348 .82
ws Vs 0 MR 0580 5 0514 DS D3 LK 0473 0 464
QA 0484 D6 N AT O4 0 U D412 044 0O X8 0 I 03R4
N7 63T 06347 L3I U3 HD347 0340 0334 038 031 (I3 3] ]
W% 031 0 WE B DR Y e QM4 Q2% 074 0OWM O E.
N v nnmy OGMS wN 077 0
L] . G3 G iRA 013 D oW
it 7 D172 DI O Ise O 1M 016
12 0146 O1M O 142 D140 O 138
13 o136 D 0.7 Oi1X 0N
) 4 0108 0108 0.i0h 0103 0.103
s 0093 0 M5 0.0078 0 0N89 0 0876
1.8 oown 00Tl QT80 00T O W7
17 00898 O 08RS U M7 O 0888 0 Gesd
Iy 008 O 0865 O 0ss8 O 0878 00870
1y O0AM O0617 O 0610 O 063 O 0498
20 OGtEs 0040 U [} 0 0433
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B APPENDIX A (Concleded).
Table of Expoaential integrai
f(x) " —Ei{~x)
L o 20 < X < 109, Iaterval = 0.1
X [} 1 2 3 ‘ 3 ) ? ] ]
1 : a 1 ' . -
ER S -~ R+ VR & v G o F -~ R - R 5= B & R £~ -~ R ¢~
A LY 1 100 2 K 2 Bigie ¥ 342190 s a7 ! Mos t 8430 ¢ g t Spetas
Y 1 010+ $ 08a10-¢ R Sl T 1810 4 41ips + e $ s o.g- 4 Gt
I Teeie T T e s 3 el 2.8t 02 Falo-l 2 g t Simiet 1 thig 1. 1 Satp4
S 1 Males 1 08510 s thie B 24aiue e i s dezias t waiad S ¢4l 4. 3088
) 3 Thies 18 3 ulries £ TniGs 7 43100 2 16ai6s 1 Male? | T3l i T
* U Malos t 1 2 99etor 2 y5,104 50104 Tt 4 yates 3 e 3 1504 4 datps
10 1 i%hlas 1 TA0 3 Mt 3 omi0 2 sites 2 dhalos 2 18alCs Y t ) Sl
80 ~ —
60 B R
: IR b ~ 1§ ,
- - " o '*’ "‘f"f’r—— T I‘N B
i T !—l‘: I 3 s T~ b -
40 L Y S B} ™~ .
: 000, 00040006 . 001 _.__| . 002 004 !
Y BRI R A W G
‘ I -,f(._) ..i._q, ,
. - | oegeEi(-¢)=230 1 b
e PR L
. .. - [} { : [ T ! N
M - L‘_ Vo : . t Vo 1
1 +4=0.06 <1 : L_l"r_l'*’ b T
RN P BT NI
I;‘\' lo e } H L_LL A‘ \; | :
< b HE B AL S U S S N
o 8 . "
' TTTUrTTT T
T T AN
T AT T Ty
: 1 SRS U S TS SO U S S S S O 6 T\ N
4 S AN RN k T
- "-—-*r —E‘- R T Sk M Srunt o T i 4 \
: X X ' _ ;
A i t+—+ it Sk maraen dbund T
' ‘L P [
H oy N ' :
Yy i i —— L | e
N AR IR |
. P L]
: ‘ ,r g i E ] Pl Fig. 1. Graph of the func-
. 11 i 'l i ] ‘_lj_liJ tiom f {t) = —&(—*) con be
X by ¥ used when occurocy 1o wo
[ 02 03 04 06 080! 02 0304 060810 [iSrificam figures is ode.
L—> quate.
APPENDIX B

Chart for the Calculatior of the Expoocmw Intcpil
By rearranging Equation (1) and introducing dimension- The chart consists of two branches of the Eicurve piotted
less variables, the calculation of Exponential Integrals is sim-  on double logarithmic paper. Values of { are plotted along the
plified. This chart may be used whenever accuracy 10 tWO 8ig- 4 oyis Values of — Ei { — t) are plotted along the Y-axis.
nificant figures is adequate for the problem at hand. The first | h, imarked I, covers the range of I from
Let AP = po = p(T) 0.0001 to 0.01; the second branch, marked I, covers the

p- _9uB cange of t from 0.01 to 1.0. Values of T arc indicated along

00141 kh these curves for convenience in rending. Values of — Ei(—1t)

1= oqgasufr covers the range from 0.22 to 8.6. These are indicated at the
- KT left of the chart.

Example 1, Coasider the poiat O, (t) located on Branch II.

Then, Equaticn (1) may be written 0 (
1=1006-—-EBi(—1) =23

AF = P[— Bi(—1))

THE PETROLEUM ENGINEER, Auguet, 1956




El Paso Natural Gas Products Company

Case No. 1596
Exhibit No. 10
i _ . Dare February 18, 1959

HORSESHOE GALLUP FIELD
SAN JUAN COUNTY, NEW MEXICO
WELL COMPLETIONS AS OF FEBRUARY 11, 1959

=

R 2 e e e D DS MR, IR e e L
A

Quﬁ.neon | O : Location ¢ Completion Perforations . Total : Potential
Lease : Well No. : 1/41/4 Sec.-Twn-Rng Date : Sand A" Sand "B"” * Depth : BOPD : GOR
Arizona Exploraticns, lac. | | ) ‘
Petro-Atas-Bolack 1 NW SE 9-30-16 10-28-56 1i50-1154 1283 30
| 1159-1163 .
1169-1179
1187-1195
Wagensaller - SE SW 9-30-16 6-24-57 1020-1054 ; 1201 55
Allantic Refining Compuny
Navajo 1 " SE SE 32-31-16 10-1-58 1091-1094 1193-1224 1235 131 - 116/:
1099-1128 , .
Navajo 2 NW-SE 32-21-16 10-2-58 1102-1132 1199- 1238 1289 133 98/1
Navajo "3 SE NW 32-31-16 10-8-58 1117-1153 1235-1262 1300 135 98/1
Navajo 4 NW NW uNch; 10-10-58 1142-1182 1258-1284 1350 137 112/1
Navajo 5 SE SE 30-31-16 10-20-58 1165-1201 1282-1316 1370 125 180/1
Navajo 6 NW SB 30-31-16 10-22-58 1208-1245 1327-1349 1380 127 96/1
Navajo 7 SE NW 30-31-16 10-31-58 . 1398-1430 1518-1545 1602 128 193/1
Navajo 8 NW NW 30-31-16 11-9-58 1321-1349 1436-1464 1515 132 557/1
Navajo 9 NW NE 30-31-16 11-14-58 1269~1297 1389-1403 1454 124 138/1

Lot en

RIS SRR ARG MR MR A B




Navaje

Navsjo

Navajo
Navajo
Narajo

Nawvajo

Navajo

Navwajo

Y1

12
13
14
18
16

17

2 % 8 B

WELL COMPLETIONS AS OF ESWC>¢< 11,1959

HORSESHOE GALLUP FIELD
SAN JUAN COUNTY,

SE NE 80-31-16
NW SW 29-31-16
SE SW 29-31-16
NW NE 33:31-16
SE SW 32-31-16
NW SW 32-31-16
SE NE 31-31-16
NW NE 31-31-16
SE SW 30-31-16

NW SW 30-31~-16

8E NE 32-31-16

8E SE 29-31-16

NW SE 29-31-16
88 NE 29-31-16
SE SE 31-31-16

NW 8B 31-31-16

et

B ORI A T

NEW MEXICO

Page No. _2
Exhibit No. 10

Completion & . Perforations Total “Potentlal
Date :  Sand "A" : Sand "B" Depth BOPD GOR
11-17-58 1231-1262 1352-1367 1422 135 291/1
11-24-58 - 1201-1236 - 1326-1339 1400 158
11-30-58 1157-1190 1285-1295 1345 288
12-8-58 1135-1166 1259-1268 1310 445
12-27-58 1134-1172 1305 95
12-31-58 1155-1180 K314 227
11-26-58 12161224 1310 119 243/1
1-6-59 1157-1179 1236-1248 1310 195
1-20-59 1196-1198 1286~ 1288 1357 114
1206~1230 1297-1308
1-20-59 1256-1284 1356-1374 1421 277
12-9-58 1147-1183 12731290 1337 520
1-28-59 1402-1426 1573 103
12-16-58 1194-1221 1320-1336 1348 130
1-14-59 1304-1326 1460 67
1-28-59 11261146 1281 326
1-12-59 1168-1184 1320 87




HORSESHOE GALLUP FIBLD
SAN JUAN COUNTY, NEW MEXICO
WELL COMPLETIONS AS OF FEBRUARY 11,1959

Page No. 3
Exhibit No. 10

———

qlun“.m.ﬂ ijj;ﬂﬂﬂ!llﬂr?nmogﬂgm T Total : Potential o
Lesse : WellNo. : 1/4 1/4Sec.-Twn-Rag :  Date Sand "A" Sand "B" Depth :  BOPD :  GOR
: >n§uhmﬂw§ﬁmﬁm = 20 NW NW 31-31-16 2-5-59 1170-1189 1315 96
: e 1 SW SW 36-31-16 10-31-53 ' 1614-1660 1777 95 TSTM
: : Banner Drilling Comparty | |
( Ut o SW SW 34-31+16 6-28-58 1228-1266 1346- 1364 1425 85 312/1
| Un 2. NW SW 34-31-16 7-28-58 1214-1254 2050 80
Un: W | 3 SE NE 33-31-16 11-8-58 1245-1249 1402 125
Ut: | . 4 NE NE 33-31-16 11-8-58 1246-1230 1400 125
Ue: | .5 SE NW 34-31-16 12-1-58 1362-1398 1420 105
Us: 6 NE NW .&-2_.3 11-28-58 1416-1452 1600 96
- Tom Bolack ,
Bo ack 1 SWNE 4-30~16 7-16-57 1162-1214 1267-1317 1330 120 196/1
( Bo.ack 2 NW SW 3-20-16 7-3-57 1265-1305 1376~1400 1460 120 250/1
Bolack 3 NW SE 4-30-16 10-6-57 1130-1182 1225-1260 1315 384 220/1
Balack 4 SW SW 3-30-16 7-20-57 1320-1373 1418-1469 1486 120 205/1
Balack 5 SE NW 4-30-16 7-12-57 1092-1143 1195-1229 1251 120 150/1
Bclack 6 NE NW 10-30-16 10~29-57 1605-1640 1664 100
B lack 7 $W SE 3-31-16 1-14-59 1526-1570 1640-1670 1699 100
B lack 8 NW SE 8-31-16 2-1-59 1585-1630 2117 189

R R AR F Y PRI AR B




Operato.-

Tom Bolau: w
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HORSESHOE GALLLUP FIELD
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SAN JUAN COUNTY, NEW MEXICO Fage No. 4
WELL COMPLETIONS AS OF FEBRUARY 11,1959 Exhibit No. 10 _
niig%il e -
: Location Completion Perforations ‘Total Poteatial
Lease : Well No. 1/4 1/4 Sec.-Twn-Rag Date Sand "A" Sand "B" LDepth BOPD GOR
ggg%‘% DG x v
Boleck 9 SW NE 3-30-16 11-11-57 1588-1612 1714-1722 1760 168
_ 1614-1615
. 1620-1624
1628-1632
Boli ck 10 SE NW 10-30-16 1-9-59 1452-1456 1544~ 1568 1601 150
| : 1466-1488
1494-1500
Boli ck i SW SE 4-30-16 1-9-59 1462-1466 1551-1555 1600 150
© 1474-1492
1501-1505
Boli.ck 12 NW NE 9-30-16 1-15-59 1490-1494 1650 150
, 1500-1534
Bolick - ‘ 14 SW NE- 9-30-16 1-20-59 1234- 1302 1425 148
El Paso Natural Gas Pr¢ducts Co.
Chi nney Rock 1 NE SE 23-31-17 12-1-57 963-990 1042-1050 1800 1,160 MCF
Chinney Rock 2 NE NE 15-31-17 12-11-57 876-890 948 2, 480 MCF
Chinney Rock 1-A SE SE 24-31-17 11-29-58 1390-1416 1504~1535 1575 110 " 45/1
Chinney Rock 2-A NW SE 24-31-17 12-13-58 1290-1312 1404-1434 1488 105 38/1
Chi nney Rock 3-a SW SE 24-31-17 1-22-59 1301-1326 1406- 1438 1478 107 66/1
Hoiseshoe On&o.__ 1 NE SE 4-30-16 9-21-56 1300-1324 2075 125 -
Ho1seshoe Canyorn 2 SW NW 3-30-16 12-22-56 1306-1351 1424-1446 1485 105 181/1
Ho1 seshoe Canyor 3 SENE 4-30-16 5-5-57 1188-1231 1300-1336 1380 102 147/1
Ho -seshoe Canyon 4 SE SW 3-30-16 11-3-57 1504-1532 1593-1623 1669 95 99/1




HORSESHOE GALLUP FIELD
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SAN JUAN COUNTY, NEW MEXICO Page No. 5
WELL COMPLETIONS AS OF FEBRUARY 11,1959 Exhibit No. 10
p— o~ S SRRy R R R o~ — o = : . : e : T = e o
Operator : : Location . : Completion : Perforations Total Potesitial .
Lease , : Well No. : 1/41/4 Sec.-Twn-Rng Date : Sand A" : ‘Sand "B" Vepth SOPD GOR
< TR LR S TN SIS o S T ey = e TR N
E] Paso Natural Gas Products Co. v L
Horseshoe Canyon 5 SE SE 4-30-16 5-16-38 1304-1322 1386-1418 1491 89 79/1
Horseshoe Canyon 6 NW NW 10-30-16 5-23-58 1500-1520 1576-1601 1698 118 22/1
Horseshoe Canyon 7 NE SW 3-30-16 5-21-58 1474-1518 1584-1612 1670 130 31/1
Horseshoe Canyon 8 NE SW 4-30-16 5-29-58 1110-1136 1198-1206 1305 i28 39/1
1234-1242
Horse 'o0e Canyon 9 SE NW 3-30-16 4-26-58 1400-1448 1518-1542 1607 100 250/1
Horseshoe Canyon 10 SW NW 10-30-16 - 12-31-58 1306-1344 1465 121 116/1
Horseshoe Canyon 11 SE SE 3-30-16 12-24-58 1464-1508 1580-1600 1649 106 122/1
Horseshoe Canyon 12 NE SE 3-30-16 12-19-58 1585-1630 1765 118 119/1
Horseshoe Canyon 13 SE SW 4-30-16 1-14-59 1098-1140 1250 79 89/1
Horseshoe Canyon i-B NW NW 3-30-16 6-22-57 1617~-1661 1735-1757 1789 17 180/1
Horseshoe Canyon 2-B NE NW 4-30-16 10-5-57 1108-1124 1202-1240 1287 111 90/1
Horsesthoe Canyon 3-B SW NW 4-30-16 11-19-58 1081-1127 1174-1214 1277 113 79/1
Horseshoe Canyon 4-B NW NW 4-30-16 11-21-58 1072-1109 1172-1212 1283 117 85/1
Horseshoe Canyor. 5-B NE NW 3-30-16 12-16-58 1595-1637 1766 102 138/1
Horseshoe Ute i SE SW mw,.um.—..um 5-14-58 1108-1130 1222-1252 1312 95 42/1
Horseshoe Ute 2 SE SE 33-31-16 5-12-58 1186-1220 1300-1324 1386 18 1140/1




HORSESHOE GALLUP FIELD Page No. _6
SAN JUAN COUNTY, NEW MEXICO Exhibit No. 10
WELL COMPLETIONS AS OF FEBRUARY 11, 1959 | the. =2

SRR S S S T

[ et o i 4

Operator : ;- Location ¢ Completion Perforations : Total Potential
Lease : Well No. : 1/4 1/4 Sec.-Twn-Rng . : Date Sand "A" Sand "B" T Depth BOPD : GOR :
T T - S SRR TN, SR ORI T TS LT - ST g e =
El Pasc Natural Gas Products Co, , ,
Horseshoe Ute 4 NE SW 33-31-16 11-16-58 11138-1178 1266-1278 1326 130 61/1
Korseshoe Ute 6 NE SE 33-31-16 11-23-58 1180-1215 1376 118 59/1
Eiorseshoe Ute 7 SW NE 33-31-16 12-1-58 1220-1258 1406 113 53/1
Horseshoe Ute 8 SW NW 34-31-16 12-3-58 1253-1289 1428 106 57/1
Horseshoe Ute 9 NE SW 34-31-16 12-5-58 1250-1288 1447 104 67/1
Horseshoe Ute 10 SE SW 34-31-16 12-7-58 1347-1382 1520 106 66/1
Horseshoe Ute 1 SW SE 34-31-16 12-9-58 1380-1419 1558 103 77/1
Williams 1 SW SE 11-30-16 9-17-58 2288-2314 2382-2404 2459 103 126/1
Williams 1-A NW NW.12-30-16 10-24-58 1837-1875 2290 54 TSTM
| Magnolia Petroleum Company
Y Navejo \ 1-A SE NE 24-31-17 2-6=59 1397-1405 1500-1515 1565 120 238/1
Monsanto Chemical Company ‘ ,
State 1-H SW NW 2-30-16 8-29-57 1530-1593 1720 37
Pan American Petroleum 036.,
Aldlin 1-A NW NE 10-30-16 8-22-58 1492-1512 1582-1614 1685 79
Aldltn. 2-A° SiZ NBE 10-30~16 11-1~58 1500-1518 1590-1622 1744 240
0. J. Hoover 2-X-B * SE NW 11-30-16. 12-11-58 1776-1818 1890-1918 1949 96
O. J. Hoover 3B* NW SW 11-30-16 11-30-58 1748-1774 1841-1874 1980 185
® 4-1/2" Production Casing.

ae

e R R




HORSESHOE GALLUP FIBLD Page No. 7

N CO , NEW MEXICO : —
SAN JUAN COUNTY C Exhibit No, 10

WELL COMPLETIONS AS OF FEBRUARY 11,1959 —_

TS SRt SIS T A SR AR A A A . s e ey
Operator . : Location Campletion Perforations Total
lease | : ‘Well No. : 1/4 1/4 Sec.-Twn-Rag Date Sand A" Sand "B" Depth BOPD GOR
SEXMRETESTR SRS TLE ST S A AR S A e R e A A A SR AN N TS = = o g
Pan Anerican Petrol¢um Corp. :
0. ]. Hoover 4B* SW NW 11-30-16 1-22-59 1684-1720 - 1792-1818 1885 57
0. J. Hoover 5-B NE SW 11-30-16 1-18-59 1832-1868 1938-1961 2030 165
0. J. Hoover 6-B SW SW 11-30-16 2-1-59 1943-1970 2026-2060 2117 189
0. J. Hoover 1-C* SE SW 11-30-16 11-14-58 2056-2076 2146-2175 1856 216
Petro-Adas, Inc. |
3 Horseshoe Canyon 1-A NE NE 4-30-16 7-24-57 1605-1647 1736-1746 1810 113
* Horseshoe Canyon 2-A NW NE 4-30-16 7-30-57 1162-12006 1278-1306 1365 120 195/1
Horseshoe Canyon 1-B NENE 9-30-16 7-23-57 1504-1542 1711 134
Horseshoe Canyon 2-B SE NE 9-30-16 12-4-58 1245-1289 1456 102
: 1308-1322
A Horseshoe Canyon 1-C NW NE 3-30-16 10-9-58 1522-1566 1730 112 TSTM
Horseshoe Canyon 1-D NENE $-30-16 10-7-58 1088-1133 1182-1222 1265 148
| lorseshoe Canyon 2-D SENE 5-30-16 10-10-58 1073-1121 1266 140
F.orseshoe Canyon 3-D NW NE 5-30-16 10-13-58 1086-1136 1169-1175 1265 133
Eorseshoe Canjon 4-D SWNE 5-30-16 10-16-58 1070-1101 1240 136
1104-1114
Horseshoe Canyon 1-E NE NW 9-30-16 14-22-58 1481-1520 1628 118
Ure 1 SW SE 33-31-16 9-7-58 1135-1142 1257-1278 1350 128
1146-1166

hd ?_\»: ?on:nnon OmuEw

e

v ged iR R A

R e v AR G AT s ERKR G
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HORSESHOE GALLUP FIELD -

1 | , ,ﬂ ~ ' SAN JUAN COUNTY, NEW MEXICO - | Page No. 8

,m , WBLL COMPLETIONS AS OF FEBRUARY 11, 1959 | , Exhibit No._10_

G .
«uﬂiiiégg oD PR - Ty
Operator _ : R Locatlion __+ Completion : , Perforations : Total Potential

loase _ : Well No. : 1/41/4 Sec.-Twn-Rng :  Date : Sand "A" Sand "B" ¢ Depth : BOPD :  CGOR

alii§ . RAeer e
?q°l>ﬂ~ﬂ\. Inc.

iJee 2 NW SE 33-31-16 9-18-58 1140-1182 1266-1278 1350 131

el D e i ShS | W L AR Y K




CHIMNEY ROCK FIELD Page No. 9
SAN JUAN COUNTY, NEW MEXICO Exhibit No. _10
WELL COMPLETIONS AS OF FEBRUARY 11, 1857 —

Operator : $ .Location : no_sv_m tion Perforations : : _uonmunmm!
Lease _ ;W 3 Twn : Date : Sand "A" Sand ''B" . Depth : BOPD _: GOR
3 —— ST F - a=t==e
Bayles:. Oll Company, :
Mavajo M 2 SE NE 5-31-17 5-18-58 1111-1163 * 1225 60
llavajo 4 NE NE 5-31-17 5-18-58 1133-1166 * 1166 50
Honolulu Oll Corporittion _ _
Kavajo , 2-5 NE SE 5-31-17 , - 12-5-58 1107-1117 1170 59
Humbl: Oil & g Co. .
Navajo m 1-F NW NW 4-31-17 11-5-58 _ 1147-1160 1227 30 167/1
Navajo 2-F SW NW  4-31-17 10-20-58 1118-1152 * 1152 39 182/1
Navajo 3-F NW SW 4-31-17 1-26-59 1984-1116 1126 117 129/1

* Open Hole

) e s W RGBT o IRNBA ST TSI AR, B VO SR I (AT irbanitth OB
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HORSESHOBE GALLUP POOL
SAN JUAN COUNTY, NEW MEXICO

CORE ANALYSIS OF SANDS "A™ AND "B"

Average Porosity

Median Permeability

Average Connate Water Saturations
Average Total Water Saturations
Average Residual Oil Saturations

Number of Wells

SAND "A"

14.3%

40 %
40.1 %
13.5 %

22

SAND "B"

18.1%

s.5%
0.6 %
15.5%

18

El Paso Natural Gas Products Company

Case No.

1596

Exhibit No. ___1i

Date

February 18, 1959
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El Pago Natural Gas Products Company

Case No. 1596
Exhibit No. 12
Date _ February 18, 1955
HORSESHOR GALLUP FIELD
SAN JUAN COUNTY, NEW MEXICO
BOTTOM HOLE PRESSURES SANDS “A" AND "B"
Operator : : Location P : Shut-In Time: BHP
Leane : Well No.: 1/4 1/4 Sec.-Twn- te : Hours ® Sand "A" : ** Sand "B" : *** Sand "B" Remarks
PR ey R T
El Paso Natural Gas Products Co
Horzeshoe Canyon 1 NESE 4-30-16  2-8-59 72 238 201 Natural Completion
Hor:eshoe Canyon 4 SE SW 3-30-16 11-1-57 48 243 209 Natural Completion
: Initial BHP Survey
Hor3eshoe Canyon 6 NW NW 10-30-16  1-28-59 43 . 194 Sandoil Fractured
Horseshoe Canyon 8 NE SW 4-30-16  1-29-59 192 180 Sandoil Fractured
Horseshoe Canyon . 2-B NE NW 4-30-16  9-24-57 49 , 276 243 Natural Completion
Initial BHP Surveys

10-4-57 48 221

Gradient 0.335 psi/ft.

'* - Datum ¢ 4175'
** Datum F 4075’
*¢¢ Datum / 4175'




El Pago Natural Gas Products Company

Case No. 1596
Exhibit No. 13
\Un.no February 18, 1959
HORSESHOE GALLUP FIBLD
SAN JUAN COUNTY, NEW MEXICO
INDIVIDUAL PRODUCTION TESTS OF SANDS "A" AND "B"
- Opera or _ 'Swab Test : Pump Test : .
_. Sand "A" : Sand "B" : Saend “A" : Sand "B” : Reinarks

PD BOPD :BOPI)--GOR :BOPD : GOR :

x El Pas> Ges Products Co. : .
E | Hor n 4 SB SW 3-30N-16W 21 TSTM 74 125  Neither sand sandoil fractured.
Horseshoe Capyon 6 NW NW 10-30N-16W 80 175 119 81 Both sands sandoil fractured.
Hcrmeshoe Cunyon '8 NESW 4-30N-16W ‘ 19 193 89 79 Both sands sandoll fractured.
.w Hc rseshoe Canyon 2B NE NW 4-30N-16W 100 | 50 Neither sand sandoil fractured.
Hc roeshoe Ute ._, 4 | NE.SW 33-3IN-16W 203 264 _ Both sands sandoil fractured.
- Adanti: Refining Company - |

Navajo 1 SB SE 32-3IN-16W 512 598 . Both sands sandoll fractured.

Pan An erican Petroleum Corp.

KHIE 1-A NW NE 10-30N-16W 108 96 Both sands sandoil fractured.
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WEL L i

DUAL COMPLETION EQUIPMEMT
HORSESHOE GALLUP OlL POOL
San Juan County, New Mexico

Subsurface kguipmeat

1. 5-172", 15.50#, }-55 pmduc‘tion casing is set through both producing
zones and cemented. Cement is circulated across both <ones by the
single stage method. '

2. 1-1/2", 2.75#, }-55, non-upset tubing will be used to produce the
lower zone. A tension type retrievable production packer will be run
and set on this tubing string. This will maintain separation between
the two zones. A paralicl tubing string anchor will be run in this tubing
string to anchor the tubing string for the top zone.

3. 1-1/2", 2:75%, J-55 non-upset tubing will be used to produce the top
- zone. This tubing string will be latched into the paraliel tubing string
anchor. .

4. The pumps for each <one will be a 1-1/4;'common working barrel tubing
purnp. The pumps will be activated by separate rod strings.

Tubing Head
1. The tubing head will suspend t:e tbing strings separately.

Pumping Unit

s ‘ 1. 'Existing pumping units are of sufficient rating to pump both <ones at
N the same time.

2. The pumping of both- cones at the same time with the san.e pumpin‘g
unit can be accomplished by using a dual horse's head.

Metering of Cil

1. Each zone will produce into a separator. The separators will consist |
of a single unit with a Jdivider betwcen the separator chambers.

2. Oil from the separator will be nietered by positive displacement
meters. Inidividual meters will be used for each zone.
to the existing battery.

4. By metering the oil in this manuer it will not be necessary to construct

1
3. After oil is metered it will be commingled into the existing flow line l
gtorage facilities and separate flow lines for each zone. 1




Schematic Diagrom of Subsurface Equipment

Sand A
Upper Zone

Perforations

Sand B
Lower Zone

Perforotions

oot

Dual Pumping Installation

Horseshoe-—GoHup Oil Pool
San Juan County, New Mexico

Upper Zone Rod String — Sand A

b
[N

DI

Upper Zone Tubing String— Sand A

Lower Zone Tubing String—Sand 8

j%———— Production Casing

. Sond A
j—————— Upper - Zone Pump

-t—————— Paragllel StringAA:nchor -~
With Latching Sub On
Upper Zane Tubing String

le«— Tension Type Retrievable
‘ Production Packer

0 9-9 0000

Sand B
lt————— Lower Zone Pump

EL PASO NATURAL GAS PRODUCTS CO.
DATE: FEB. i8 1959

EXHIBIT NO. 14
CASE NO. 1596




W
o
0
o:oor, Valve Valve
Positive Displocement
Meter
‘Je——Separator
Sond A . .
Upper Zone ,
Production ™ — "% i
Cn Partition Between To Tank
mEEN o 4. . ¢ Seporators Bottery
Lower Zone - :
Procuction L e
4—- Seporotor
Positive Displacement iy
Meter ..~
: AR
Check Volve ; Vaive
Schematic Diagram
Separating and Metering Installation
EL PASC NATURAL GAS PRODUCTS CO. - Dual Completion
DATE: FEB.(8,1989 o
EXHIBIT ,zo.,_w_o. o ~ Horseshoe Canyon-Gallup Oif Poo!
CASE NO. 1896 v ~ San Juan County, New Mexico
R m,,.g_»}.f_,,@,.§r.§%K@&é . 3:.&.‘\.\&5?: . - .‘ gt AL o 1 .
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HORSESHOE GALLUP FIELD

SAN JUAN COUNTY, NEW MEXICO

DUAL CARRIER BAR HORSEHEAD INSTALLATION

0/

AL BN Y

Y

AL LR LA AL AR R WS SS,N

Y
: . -
E ARMARARABRBBRBRARALTR LW T R T e e S S e S Mantenas®

SIDE VIEW
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FRONT VIEW

EL PASO NATURAL GAS PRODUCTS CO.
DATE: FES. 18,1959

EXHIBIT NO. i6

CASE NO. 1596
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EL PASO NATURAL GAS PRODUCTS CO.
- HORSESHOE GA LLUP DUAL COMPLETION |
San Juan County, New Mexico

CASE NO. 1596
EXHIBETS 10 thru 16




HORBESHOE GALLUP FIELD
SAN JUAN COUNTY, NEW MEXICO

WELL COMPLETIONS AS OF FEBRUARY 11, 1959

AR R S AL 2SR ET

Location

El Paso Nawral Gas Products Company

Cese No. 1596
Exhibit No. 10
Date

February 18, 1959

=L TR S

1/4 1/4 Sec.-Twn-Rng

3
Operater : _ :
. , Lease i Woll No. ¢
;.7. A.; == ST IRTDEC SN SIS SR 2
Arizona Explorations, Inc. _
. Petro-Atlas-Belack 1
Wagenseller 1
” Adantic Refining Company
m; , Navajo 1
Navajo 2
. | Navajo . 3
Navajo 4
Navejo . S
Navajo a -6
Navajo _ 7
Navajo 8
Navajo m 4 -9

I L O VR S

e

NW SE 9-30-16

SE SW 9-30-16
SE SE 32-31-16

NW SE 32-21-16
SE NW 32-31-16
NW NW 32-31-16
mm,mm 30-31-16

NW SE uo...mT;
SE NW 30-31-16
NW Nw 30-31-16

NW NE 30-31-16

o &

XTI T T PR R TIT

' E

o A s

Completion derforations {otal
Dete Sand "A" : Sand "B" epth BOPD. GOR
10-28-56 1150-1154 1283 30
1159-1163
1169-1179
1187-1195
6-24-57 1020- 1054 1201 55
10-1-58 1091-1094 1193-1224 1285 131 116/1
_ 1099-1128
10-2-58 1102-1132 1199-1238 1289 133 98/1
10-8-58 1117-1153 1235~1262 1300 135 98/1
10-10-58 1142-1182 1258-1284 1350 137 112/1
10-20-58 1165-1201 1282-1316 1370 125 180/1
10-22-58 1206- 1245 1327-1349 1380 127 96/1
10-31-58 1398-1430 1518-1545 1602 128 193/1
11-9-58 1321-1349 1436-1464 1515 132 557/1
11-14-58 1269-1297 1389-1403 1454 124 138/1



K , HORSESHOE GALLUP FIELD
SAN JUAN COUNTY, NEW MEXICO
WELL COMPLETIONS AS OF PEBRUARY 11, 1959

Page No. 2

—

Exhibit Mo.__ 10

T R S T T T T I R AT

Operatrr . : Location uW‘OoEEm:o: : _Perforations - © Total = Potetial .

Lease : Well No, : 1/41/4 Sec.-Twn-Rng Date : Sand 'A" Sand "B" Depth @ BOPO GOR
A R _ S
Navajo 10 SE NE 30-31-16 11-17-58 1231-1262 1352-1367 1422 135 291/1
Navajo ‘11 . NW SW 29-31-16 11-24-58 1201-1236 1326-1339 1400 158
q Navajo 12 SE SW 29-31-16 11-30-58 1157-1190 1285-1295 1345 288
w Navajo 13 NW NE 32-31-16 12-8-53 1135-1166 1259-1268 1310 445
W Navajo 14 SE SW 32-31-16 12-27-58 1134-1172 1305 95
Navajo 15 NW SW 32-31-16 12-31-58 1155-1180 1314 227
Navajo 16 SE NE 31-31-16 11-26~58 1216-1224 1310 119 243/1

Navajo “ 7 NW NE 31-31-16 1-6-59 1157-1179 1236-1248 1310 195
; Navajo 18 SE W 30-31-16 1-20-59 :3-:.8 1286-1288 1357 114

._ 1206-1230 1297-1308

‘, . Navajo 19 NW SW 30-31-16 1-20-59 1256-1284 1356-1374 1421 277
P Navajo 20 SE NE 32-31-16 12-9-58 1147-1183 1273-1290 1337 520

Navajo 21 SE SE 29-31-16 1-28-59 1402-1426 1573 103

Navajo 22 NW SE 29-31-16 12-16-58 1194-1221 1320-1336 1348 130

Navajo 25 SE NE 29-31-16 1-14-59 1304~1326 1460 67

| Navajo 27 SE SE 31-31-16 1-28-59 1126~1146 1281 320
Navajo 2 NW SB 31-31-16 1-12-59 1168-1184 1320 87
¢ AR B T s M S R




HORSESHOE GALLUP FIELD
'SAN JUAN COUNTY, NEW MEXICO
WELL COMPLETIONS AS OF FEBRUARY 11,1959

Page No. 3
Exhibit No._10

i‘!ilii‘!i; - ~
: Ferforations -7 Total

Operator : : Location Completion Potential
Lesast : Well No, : 1/41/4 Sec.-Twn-Rng : Dage Sand "A" Sand "B" v Depth @ B0PD GOR
i lii%i . el
Atlantic R, § mpany
z-«% , 0 NW NW 31-31-16 2-5-59 1170-1189 1315 96
Ute - 1 SW SW 36-31-16 10-31-58 1614-1660 1777 95 TSTM
Banner Driliing Conpany _
q Ute | 1 SW SW 34-31-16 6-28-58 1228- 1266 1346-1364 1425 85 312/1
Ute 2 NW SW 34-31-16 7-28-58 1214-1254 2050 80
Ute 3 SE NE 33-31-16 11-8-58 1215-1249 1402 125
Ute 4 ' NE NE 33-31-16 11-8-58 1246-1280 1400 125
Ute 5 SE NW 34-31~16 12-1-58. 1362-1398 1420 105
Ute | _ 6 NE NW 34-31-16 11-28-58 1416-1452 1600 96
.H:B Bolack ;
Bolack 1 SW NE 4-30-16 7-16-57 1162-1214 1267-1317 1330 120 196/1
.. Bolack 2 NW SW 3-30-16 7-3-57 1265-1305 1376-1400 1460 120 250/1
Bolack 3 NW SE 4-30-16 10-6-57 1130-1182 1225-1260 1315 384 220/1
Bolack 4 SW SW 3-30-16 7-20-57 1320-1373 1418-1469 1486 120 205/1
Bolack ) SE NW 4~30~16 7-12-57 1092-1143 1195-1229 1251 120 150, 1
Bolack 6 NE NW 10-30-16 10-29-57 '1605-1640 1664 100
Bolack 7 SW SE 3-31-16 1-14-59 1526-1570 1640-1670 1699 100
Bolack 8 NW SE §-31-16 2+1-59 1585-1630 2117 189




HORSESHOR GALLUP FIELD
SAN JUAN COUNTY, NEW MEXICO

WEBLL COMPLETIONS AS OF FEBRUARY 11,1959

Page No. 4

Exhibit No._10

Cperator : : Location : Completion : Perforations : " Total Potential
Lease ! Well No. : 1/41/4Sec.-Twn-Rag :  Date : Sand "A" Sand "B" Depth BOPD GOR
- % ¥ ¥ __ 2 - - - s e LT e - - 4
Tom Bolack . .
Bolack 9 SW NE 3-30-16 11-11-57 1588-1612 1714~1722 1760 168
1614-1616
1620-1624
1628-1632
Bolack - 10 SE NW 10-30-16 1-9-59 1452-1456 1544-1568 1601 150
1466-1488
1494-1500
Bolack 1 SW SE 4-30-16 1-9-59 14621466 1551-1555 1600 150
1474-1492
1501-1505
Bolack 12 NW NE 9-30-16 1-15-59 1490-1494 1650 150
1500-1534
Bolack 14 SW NE 9-30-16 1-20-59 1234-1302 1425 148
El Paso Nawral Gas P-oducts Co. | |
Chimney 'lock 1 NE SB 23-31-17 12-1-57 963-990 1042-1050 1800 1,160 MCF
Chimney .lock 2 NE NE 15-31-17 12-11-57 876-890 9438 2,480 MCF
Chimney iRock 1-A SE SE 24-3)-17 11-29-58 1390-1416 1504-1535 1575 110 45/1
Chimney !lock 2-A NW SE 24-31-17 12-13-58 1290-1312 1404-1434 1488 105 38/1
Chimney llock 3-A SW SE 24-31-17 1-22-59 1301-1326 1406-1438 1478 107 66/1
Horseshoe Canycn B | NE SE 4-30-16 9-21-56 1300-1324 2075 125 -
Horseshoe Canyon 2 SW NW 3-30-16 12-22-56 1306-1351 1424-1446 1485 105 181/1
Horseshoe Canyon 3 SENE 4-30-16 5-5-57 1188-1231 1300-1336 1380 102 147/1
Horsesho: Cany:n 4 8B SW 3-%0-16 11-3-57 1504-1532 1593-1623 1669 95 99/1
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HORSESHOE GALLUP FIELLD
SAN JUAN COUNTY, NEW MEXICO
WELL COMPLETIONS AS OF FEBRUARY 11,1939

Page No. 5

——p

Exhibit No. 10

=R S i%&ﬂv A s =1 s o = —a - J— - g
Uperator : . Location : Completion : Perforations o Total : ~__Porential E
Leas:= . : Well No. : 1/4 1/4 Sec.-Twn-Rag Date : Sand A" : Sand "B” ;ooepth @ B0OPD GOR
k= e '.Ign o~ - o paiatromten w . R e —
E Paso Nawural Gas Products Oo.
Hors2shos Canyon S SE SE 4-30-16 5-16-58 1304-1322 1386-1418 1491 89 79/1
Horszshoe Canyon 6 NW NW 10-30-16 5-23-58 1500-1520 1576-1601 1698 118 22/1
Q Horseshoe Canyon 7 NE SW 3-30-16 5-21-58 1474-1518 1584-1612 1676 130 31/1
Horszshoe Canyon 8 NE SW 4-30-16 5-29-58 1110-1136 1198-1206 1305 128 39/1
| 1234-1242
Horssshoe Canyon 9 SE NW 3-30-16 4-26-58 1400- 1448 1518-1542 1607 100 250/1
Hors 2ehoe Canyon 10 SW NW 10-30-16 12-31-58 1306- 1344 1465 121 116/1
(_ Hors2shoe Canyon 11 SE SE 3-30-16 12-24-58- 1464-1508 1580-1600 1649 106 122/1
Mv Hors:zshoe Canyon 12. NE SE 3-30-16 12-19-58 1585-1630 1765 118 119/1
Horsushoe Canyon 13 SE SW 4-30-16 1-14-59 1098-1140 1250 79 89/1
@ Hors:shoe Caayon 1-B NW NW 3-30-16 6-22-57 1617-1661 1735-1757 1789 17 180/1
Horscshoe Canyon 2-B. NE NW 4-30-16 - 10-5-57 1108-1124 1202-1240 1287 111 90/1
Horaeshoe Canyon 3-B SW NW 4-30-16 11-19-58 1081-1127 1174-1214 1277 113 79/1
: Horse¢ shoe Canyon 4-B NW NW  4-30-16 11-21-58 1072-1109 1172-1212 1283 117 85/1
: Horse shoe Canyon $5-B NE NW 3-30-16 12-16-58 1595-1637 1766 102 138/1
Horseshoe Ute 1 SE SW 33-31-16 5-14-58 1108-1150 1222-1252 1312 95 42/1
Horseshoe Ute 2 SE SE 33-31-16 5-12-58 1186-1220 1300-1324 1386 18 1140/1

el
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HORSESHOE GALLUP FIELD
SAN JUAN COUNTY, NEW MEXICO

WELL COMPLETIONS AS OF FEBRUARY 11, 1959

Page No. 6
Exhibit No. 10

———

DV Tt L

) -~ T LT
Operator Location Completion Perforations Total Potential
Lease Well No. L/4 1/4 Sec.-Twn-Rag Date Sand "A" Sand "B" Depth BOPD :  GOR
SN TR SR L R S O Y RN -~ x: e
Bl Paso Natiral Gas Products Co. _
Horseshoe Ute 4 NE SW 33-31-16 11-16-58 1138-1178 1266-1278 1326 130 61/1
Horseshoe Ute 6 NE SE 33-31-16 11-23-58 1180-1215 1376 118 59/1
Horseshoe Ute 7 SW NE 33-31-16 12-1-58 1220-1258 1406 il3 S3/1
Horseshoe Ute 8 SW NW 34-31-16 - 12-3-58 1253-1289 1428 106 57/1
Horseshoe Ute 9 NE SW 34-31-15 12-5-58 1250-1288 1447 104 67/1
Horseshoe Ute 10 SE SW 34-31-16 12-7-58 1347-1382 1520 106 66/1
Horse shoe Ute 11 SW SE 34-31-16 12-9-58 1380-1419 1558 103 77/1
Willisms 1 SW SE 11-30-16 9-17-58 2288-2314 2382-2404 2459 103 126/1
Willisms 1-A NW NW 12-30-16 10-24-58 1837-1875 2290 54 TSTM
Magndlia Prtroleum Company
Navajo 1A SE NE 24-31-17 2-6-59 1397-1405 1500-1515 1565 120 238/1
Monsanto Chemical Company .
" State R | 1M SW NW 2-30-16 8=29+57 1530-1593 1720 37
Pan_American Petroleum Corp. ,
Addlin; 1-A NW NE 10-30-16 8-22-58 1492-1512 1582-1614 1685 79
Agdlin 2-A° SE NE 10-30-16 11-1-58 1500-1518 1590-1622 1744 240
0. J. Hoover 2-X-B* SE NW 11-30-16 12+11-58 1776-1818 1890-1918 1949 96
0. J. Hoover 3B NW SW 11-30-16 11-30-58 1748-1774 1841-1874 1980 185

* 4-1/2" Production Casing.
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S HORSESHOE GALLUP FIBLD Page No. 7
: SAN JUAN COUNTY, NEW MEXICO Exttiie e
WELL COMPLETIONS AS OF FEBRUARY 11,1959 | xhibit No. 10

] ili . TN - LT B e T S
Operator : I Location : Completion : Perforations o Toral Potentiel _
Lease : WellNo. : 1/41/4 Sec.-Twn-Raug : Date : " Sand A" Sand "B" i Depth . BOPD GOR
giiﬂl‘% XU — e ising e e e
Pan Americin Petraleum Coxp. .
| 0.]. doover -B* SW NW 11-30-16 1-22-59 1684~1720 1792-1818 1885 59
0. }. doover GeR NE SW 11-30-16 1-18-59 1832-1864 1938-1961 2030 165
_,
Q 0. J. Hoover 13=B SW SW 11-30-16 2-1-59 © 1943-1970 2026-2060 2117 189
O. J. Hoover 1~C* SE SW 11-30-16 11-14-58 2056-2075 2146-2175 1856 216
Petro-Adas, Inc. , ,
Horscshoe Canyon 1-A NE NE 4-30-16 7-24-57 1605-1647 1736-1746 1810 113
: Horscshoe 93.8 2-A NW NE 4-30-16 7-30-57 1162-1206 1278-1306 1365 . 120 195/1
Hors:shoe Canyon 1B NE NE, 9-30-16 7-23-57 1504-1542 1711 134
M, “ Hors::shoe Canyon 2-B SE Ni 9-30-16 12-4-58 1245-1289 1456 102
. 1308-1322
.. Hors :shoe Canyon 1-C NW NE 3-30-16 10-9-58 1522-1566 1730 112 TSTM
Hors :shoe Canyon 1-D NE NE 5-30-16 10-7-58 1088-1133 1182-1222 1265 148
Hors sshoe Canyon 2-D SE NE 5-30-16 10-10-58 1073-1121 1266 140
Horseshoe Canyon 3-D NW NB 5-30-16 10-13-58 1086-1136 1169-1175 1265 133
Horseshoe Canyon 4-D SW NE 5-30-16 10-16-58 1070-1101 1240 136
: | _ 1104-1114
Horseshoe Canyon 1-B NE NW 9-30-16 11-22-58 ' 1481-1520 1628 118
| Ute 1 SW SE 33-31-16 9-7-58 1135-1142 1257-1278 1350 128
,,,. 1146-1166
®4-1 B.. mae.nnﬂ Castng. :%.:é

e ¢i§§§
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HOKSESHOE GALLUP FIBLD | Page No. 7
_ _ | SAN JUAN COUNTY, NEW MEXICO —

WELL COMPLETIONS 'AS OF FEBRUARY 11,1959 Exhibit No. 10

. ;
>

if%i;i' 1 o e = o e sy
/ Operator : : Location : Completion : - Perforations : Total Potential :
: Lease : Well No, @ 1/4 1/4 Sec.~Twm-Rag Date : Sand "A" : Sand 8" : Jepth @ BOPD @ GOR
: i!lizglﬁ - naty §rxec AT DITITIIEA
Pan Amerxican Petroloum: . . : :
0. J. Hoover 4-B* SW NW 11-30-16 1-22-59 1684-1720 1792-1818 1885 59
O. J. Hoover 5-B NE SW 11-30-16 1-18-59 1832-1866 1938-1961 2030 165
o B 0. J. Hoover 6-B SW SW 11-30-16 2-1-59 1943-1970 2026-2060 2117 139
| 0. J. Hoover 1-c * SE 3W 11-30-16 11-14-58 2056-2076 2146-2175 1856 216
b | o
L |
Petro-Atlas, ;nc. ,
. Horsest oe Casyon 1-A NE NE 4-30-16 7-24-57 1605~1647 1736-1746 1810 113
Horsest oe Canyon 2-A NW NE 4-30-16 7-30-57 1162-1206 1278-1306 1365 120 195/1
“., Horsesi.oe Canyon =B NE NE 9-30-16 7-23-57 1504-1542 1711 134
Horsesloe Caryon ~ 4-B SE NE 9-30-16 12-4-58 1245-1280 . 1456 102
1308-1322
P Horsesl.oe Caryon 1-<C ~ NWNE 3-30-16 10-9-58 1522-1566 1730 112 TSTM
| Horseslioe Caryon 1D NE NE '5-30-16 10-7-58 1088-1133 1182-1222 1265 148
Horsesl.oe Caigon 2D  SENE 5-30-16 10-10~58 1073-1121 1266 140
Horsesiioe Cauyon 3D  NWNE 5-30-16 10-13-58 1086-1136 1169-1175 1265 133
Horses)oe Canyon .ab | SWNE 5-30-16 10-16-58 1070-1101 . 1240 136
‘ : | 1104-1114
Horsesiioe Cauyon - 1-B NE NW 9-30-16 1i-22-58 1481-1520 1628 118
Ute : 1 SW SE 33-31-16 9-7-58 1135-1142 1257-1278 1350 128
| 1146-1166
ing. o . 1169-1178

* 4-1/2" Procuction Cas
Jo RN
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HORSESHOE GALLUP FIELD

SAN JUAN COUNTY, NEW MEXICO Page No. 8
WELL COMPLETIONS AS OF FEBRUARY 11, 1959 Exhibit No. 10
“gggg,; s = e ¥= 4 x —_ s
Orerator : L Location - ¢ Completion Perforations ¢ Total :_ Potentia]
: : Sand "A” . Sand "B" toepth ;0 BOPD @ . GOR
T T—— o ~
Ute 2 NW SE 33-31-16 9-18-58 1140-1182 1266-1278 1350 131
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CHIMNEY ROCK FIELD

Page No.
SAN JUAN COUNTY, NEW MEXICO Extibie No— 10
WELL COMPLETIONS AS OF FEBRJARY 11, 1959 A
ii%q 2
Operatorx Locadon : Completion : Perforations Total Fotential
Lease : Date : _Sand "A" : Sand "B" - Depth BOPD : GOR
] T e — s s
Bayless Oil Company
Navsjo 2  SENE £-31-17 5-18-58 | 1111-1163 * 1225 60
Navajc 4 - NENE 5-31-17 . 5-18-58 1133-1166 * 1166 50
Honolulu Ofil Corporation :
Navajc »..m. v NE SE 5-31-17 12-5-58 1107-1117 1170 59
Humble Oil {« Refining Co.
Navajc iF NW NW 4-31-17 : 11-5-58 1147-1160 1227 30 167/1
Navajc 2-F SWNW 4-31-17 10-20-58 , 1118-1152 * 1152 39 182/1
Navajo | 3-F NW SW 4-31-17 1-26-59 1084-1116 1126 117 129/1
. van Hole
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HORSESHOE GAL’ UP POOL
SAN JUAN COUNTY, NEW MEXICO
CORE ANALYSIS OF SANDS “A" AND "B"

Averag§ Pbrosky

M;dhm Permeability |

Average Connate Waﬁer Saturations
Average Totsl Water Saturations
Average Residual Oil Satnfations

Number of Wells

SAND "A" ‘SAND "B™

14.3% 18.1%

s ma. $5md. v
40 % 35.5%

40.1% 40.6 %

13.5% 15.5%

22 18

El Paso Natural Gas Products Company

Case No. 15¢6
Exhibit No. 1i
Date February 18, 1959




El Paso Natural Gas Products Company

Case No. - 1590
Exhibit No .. 12
Date Februarxy 18, 1959
HORSESHOE GALLUP FIELD
SAN JUAN COUNTY, NEW MEXICO
BOTTOM HOLE PRESSURES SANDS "A"™ ANO "3"
' .
Uperator : : Location : Survey : Shut-In Time: , BHP :
: Well No.: 1/4 1/4 Sec.-Twn-Rng  Date Hours : ®Sand "A" : **Sand "3" : *** Sand "B" : Remargs
Aw. Smaan ' . o T T T e
El Paso Natural Gas Products Co. | |
Horseshoe Canyon 1 NE SE 4-30-16  2-8-59 72 ,‘ 238 201 Natural Completion
Horseshoe Canyon 4 - SE SW 3-30-16 = 11-1-57 48 _ 243 209 Natural Completion
Initial 3HF Survey
Horseshioe Canyon 6 NW NW ;0-30-16  1-28-59 43 194 Sandoil Fracturcd
Horsesioe Canyon : 8 NE SW 4-30-16 1-29-59 192 : 180 Sandoil Fracturea
Horse¢shoe Canyon ~2-B NE NW 4-30-16 9-24-57 49 ‘ 276 243 Natural Complctioun
~ v . , 10-4-57 48 221 . Initial BHP Surveys
X _ | Gradient 0.335 psi/ft.

, o o , : *  Datum # 4175°
**  Datum # 4075'
®** Datum £ 4175°

ARG YA




El Pasc Natural Gas Products Company

Case No. 1596
Exhibit No. 13
Date - February 18, 1559
HORSESHOE GALLUP FIELD
SAN JUAN COUNTY, NEW MEXICO
INDIVIDUAL PRODUCTION ESTS OF SANDS "A" AND "B"
iél‘l‘i?% N T T R T X e
Operator — : Location Swabh Test : Pump Test :
Lease : Well No. : 1/41/4 8ec. -Twn-Rng Sand "A" : Sand "B” : Sand "A" : Sand "B" : Remarks
S e '+ BOPD : BOPD :BOPD--GOR:BOPD : GOR:

l!'i;

El Paso Netural Gas m—.enﬁ.- Qo : ,
l\lﬁmﬂn&s o0 4 ~ SESW 3-30N-16W 21 TSTM 74 125 Neither sand sandoil fractured.
Horseshoe Canyon 6 NW NW 10-30N-16W | 80 175 119 81  Both sands sandoll fracturer.
Horseshoe Canyon 8 NE SW 4-30N-16W : 109 193 89 79  Both sands sandoil fractured.
Horseshoe Canyon 2-8 NENW 4-30N-16W 100 50 Neither sand sandoll fractured.
Horseshoe Ute 4 NE SW 33-3IN-16W. 203 .»g Both sands sandoil fractured.

Atantic Refizing Company ‘ ;
Navajo 1  SE SB 32-31N-16W 512 598 ) Both sauds sandoil fractured.

Pan American Petroleum Corp. .
Kl = 1-A  NW NB 10-30N-16W - 108 96 Both sands sandoil fractured.
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DUAL COMPLETION EQUIPMENT
HORSESHOE GALLUP OIL POOL.
San juan County, New Mexico

i

R R e T T R

Eaulnmnnl‘
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5-1/2", 15.50%, ]-55 production casing is sét through both producing
zones and cemented. Cement is circulated across both cones by the -
~ singie stage method.

2. 1-1/2", 2.75#%, }-55, non-upset tubing will be used to produce the
lower zone. A tension type retrievable production packer will be run
and set on this tubing string. This will maintein separation between
the two zones. A paraliel tubing string anchor will be run in this tubing
string to anchior the tubing string for the top <one.

3. 1-1/2", 2.75#%, }-55 non-upset tubing wlll be used to produce the top
zone. This tubing string will be latched into the paraliel tubing string
anchor.

4. The pumps for each cone will be a 1-1/4"coﬁ1mon‘worklng barrel mbing»
pump. The pumps will be activated by separate rod strings.

Tubing Head

1. The tubing head will suspen. the mbing strings separately.

.1. Existing pumping units are of sufficient ratmg to pump both sones at
~ the same time.

2. The pumping of both zones at the same time with the same pumnxng :
: unit can be accomplished by using a dual horse's head.

Métering -of Oil

1. Each zone will produce into a separator. The separators will consist
of a single unit with a divider between the separator chambers.

2. Oi from the separator will be metered by positive displacement
meters. Inidlvidual meters will be used for each zone.

3. After oil is metered it will be commirngled into the existing flow line
to the existing battery.

4. By metering tie oil in this manner it will not be necessary to construct
storage facilides and separate flow lines for each zone.
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Schematic Diagram of Subsurface Equipment
QOual Pumping instatiation

Horseshoe — Galiup Oil Pool
San Juan County, New Mexico

p— Upper Zone Rod String —— Sand A
. - — Upper Zone Tu{uy\g suing—éond A
t 1. l —— ———— Lower Zone Rod String —Sand B

Lowar Zone Tubing String—Sand 8

" M————— Production Casing

B

Sand A
Upper Zone Pump

Pargtitel String Anchor
With Latching Sub On
Upper Zone Tubing String

Sand A
Upper »Zone‘

Perforations

la—_ Tension Type Retrisvable
Production Packer

Sond B

Sond B l¢————— Lower Zone Pump

Lower Zone
Perforations

0 ve Qoo

EL PASO NATURAL GAS PRODUCTS CO.
DATE: FEB. 18,1959

EXHIBIT NO. 4

CASE NO. 1596




—» Gas

Check "Valve

Positive Displacement
gn4m‘
l!l_!.mooo_.o.o_,
Sond A
Uoper Zone .
Production
. Partition Between : To Tank
4 geparators . » Battery
Sond B
Lower Zone
Productior -
.lell.w.uo_,ﬂow
A. Positive Displacemant
: _ z::\
Check Volve
Schematic Dingram
o Separating and Metering Installation
EL PASO z>._.cn‘>r,,@bw PROOUCTS CO. Dual Completion
DATE: FEB. 18,1959
2198 4 Horseshoe Canyon-Gallup Oit Pool

EXHIBIT NO. I8
CA3E NO. 1596 -
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San Juan County, New Mexico
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HORSESHOE GALLUP FIELD

SAN JUAN COUNTY, NEW MEXICO

. DUAL CARRIER BAR HORSEHEAD INSTALLATION
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SIDE VIEW , : . FRONT VIEW

. . EL PASO NATURAL 3AS PRODUCTS CO.
. | ' : DATE: FEB. 18,1959

‘ , - EXNIBIT NO. 16

i , . CASE NO. 15396
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NO. . . — ‘ NAME

EL PASO NATURAL GAS PRODUCTS C
HORSESHOE GALLUP DUAL COMPLETI
San Juan County, New Mexico

- CASE NO. 1596 i 8 ‘_
R EXHIBITS 10 thru 16
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HON
TAYLOR 4-0173.

A DIVISION OF TEKOIL CORPCRATION
407 SOUIH HASKELL AVENUE

Dallas 70, Fowas FILE NO.
Ap-il 15, 1958 | - EP-3037

El Paso Natural Gas Products Company
Box 1161
El Paso, Tegas

Attention: Mr. Roy Allen
Gentlemen:

Routine Core Analysis Results
Lower Gallup Sand Reservoir - Horseshoe Canyon No. 4 Well

You will find enclosed the results of the routine analyses of samples
of cores from the Lower Gallup Sand Reservoir in the Horseshoe Canyon
No. 4 Well, Horseshoe Canyon Field, San Juan County, New Mexico.

The entire interval from 1500 feet to 1631 feet was cored using rotary
coring tools. Samples of the recoverad core were selected in the field
by a representative of the El Paso Natural Gas Products Company and
shipped to our laboratory in Lallas for plug type anaiysis.

Samples from the depth interval 1588 feet to 1623 feet representing the
most obviously productive portion of the formation were frozen and shipped
in insulated freeze boxes. The remaining cores were shipped unpreserved
in cardboard cartons. With the exception of any feet which were solid
shale, complete routine snalysis resuits were requested on each foot of
.ore submitted, Also, it was requested that each foot of core be care-
fully examined for fractures by a qualified geologist, and that mention

be made of the absence or presence of such fractures in the written re-
port.

The examination for fractures was conducted as requested, and no fractures
were found,

~ Arithmetic averages of the results of the analyses are shown below. Perm-

eabliity »aives which are less than 0.05 md. are reported as zero and ail
gf the reculte ohizinsd {or the samples cepuiied a5 having zero pirimeabil-
ity are omitted from the averages.




E]l Paso Natural Gas Products Company

All Cores Received
Preserved Cores Only (Frozen)

Nonpreserved Cores Only

Resorcoir Empinasring Lakeralorios

File No. EP-3037

' Liquid

Horizontal . Saturation

Air ’ e
Permeability Porosity Residual Total
(md.) (¥ bulk volume) 0il Water
60 13.1 6.7 - 25.9
183 18.3 12.6 39,1
5.8 10.8 4.1 20.1

Information pertinent to the interpretation of the results will be found listed
in note form on the tabular data sheets,

A coregraph depicting the results 6btdined will be found following the tabular

data.,

This opportunity to be of service to you is sincerely appreciated.

Copies to:

Roy Allen
Truett Hollis
Wm. R. Speer
R. E. Houser
Rex Corey

Yours very truly,

RESERVOTIR ENGINEERTNG TARORATORIES

ol - -

Ut Sf %(

Harold S. Deyo, Laboratoryfanager




FORM 10
Reiorsoin Enginsoring Laboralsried
RQUTINE CORE ANALYSIS RESULTS
o Company: El Paso Natural Gas Product: Company Date: Apri} 15, 1958
; Well: Harseshoe Canyan No, 4 'File No.: EP-3037
Reservoir: Lower Gallup Sand Core Dismeter: ___ 3"
Field: Horseshoe Canyon Coring Fluid: --
County: 4San Juan Coring Tools: Diamond
State: New Mexico Remarks: ——
Note: Permeability restlts which are less than 0.05 md. are reported as zero.
Liquid
L Horizontal Saturation
» Alr ore [
Sample | Depth ; Permeability Porosity Residual [Total
Number| (ft.) |[Description of Formation (md. ) (¥ bulk volume) 0il = [Water
1 {1500-01{:by = 1c ss w/ sh lam 0.2 9.2 4.5 | 231
2 {1501-02|shy calc ss w/ sh lam 0.2 10.0 2.2 18.4
3  |1502-03|shy calt ss w/ sh lam 0.3 10.4 0 28,2
4 ]1503-04|calc ss w/ sh lam 0,2 4.4 0.4 | 13,7
5 |1504-05|calc ss w/ sh lam "Ce5 13.6 4,1 | 14.5
6 11505=06jcalc ss w/ thin sh lam 1.0 14,5 5.8 17.4
7 |1506-07|calc ss w/ sh lam 0.2 6.1 4.3 | 19.4
8 ]1507-08!calc ss w/ sh lam 0.9 12.9 4,2 19.2
9 |1508-09|shy calc cgl 0.1 5.0 0.2 19.4
10 }1509-10|ss w/ sh lam 165 20.5 . 3.9 | 135
11 |1510-11{ss w/ sh lam 0.9 12.5 5.9 14.6
12 ]1511-12|ss w/ sh lam 82 19.4 8.2 8.2
13 |1512-13|shy ss w/ sh lam 67 18.5 5.3 13.2
14 }1513-14|shy ss w/ sh lam 8.7 15.9 1.7 17.1
15 [1514=15|ss w/ thin sh lam 114 11.8 3.1 6.2
16 |1515=16}ss w/ sh lam 0.2 8.3 0 16,1
17 |1516=17|ss 2.9 13.9 0 1.1
18 |1517-18| shy calc ss w/ sh lam 0.3 7.2 0 18,8
19 |1518-19| shy calc ss w/ sh lam 0.2 5,7 5.6 16.3
20 ]i519-20|calc ss w/ thin sh lam 1.3 5,6 0 12.5
21 |1520-21| shy calc ss w/ sh lam 0.6 14,5 0 15.4
22 :1521-22|calc ss w/ thin sh lam 0.3 4,7 1.4 12.5
23 11522-23| shy calc ss 0.3 6.3 0 21.2
24 11523-24}calc ss w/ sh lam 0.3 6.8 0 29.3
25 |1524-25|calc ss w/ sh lam v 0.1 2.9 0 24.0
26 |1525-26{sdy calc sh w/ thin ss strk 0.5 13.7 0 18,8
27% 11526-27; shy calc ss w/ sh lam 0 13,2 0 12.8
| 28 |1527-28} shy calc ss 0.2 9.6 0 23.8
29 {1528-29| shy calc ss 0.1 8.1 0 | 26,3
¢ 30% ;1529-30) sdy sh w/ thin calc ss lam 0 12.2 0 26,4
3=




FORM tO
Reiorveir Enpinesring Laboralorios _
File No. EP-3037
' T Liguid
Horizontal Saturation
Air c&
Sample | Depth {Permeability Porosity Residual| Total
Number | (ft.) |Description of Formation (md.) (¥ bulk volume) 0il Mater
31 ]1530-31]shy calc ss 0.2 7.1 0 20.9
32 |{1531-32{calc ss w/ thin sh lam 0.1 11.2 0 24.7
33 }1532-33|shy calc ss : 0.2 12.3 0 28.6
34 |1533=34|shy calc ss 0.1 10.4 0 27.2
35 |[1534-35)shy calc ss “ 0.2 12,2 0 31.3
36 {1535-36|shy cal¢ ss 0.1 12,6 0 | 25.6
37 [1536-37|shy calc ss 0.1 12.3 c 17.6
38 [1537-38|shy calc ss 1.0 11.8 0 19.9
39 |1538-39shy calc ss 0.3 10.7 0] 21.2
40 {1539-40{shy calc ss 0.2 13,7 0 28,7
41 [1540-41 |shy calc ss 0.1 15.4 3.6 15.5
42 ~ 11541-42{shy calc ss 0.3 13.2 0 22.5
43  |1542-43|shy calc ss 0.5 11.3 3.0 20,2
44 11543-44 |shy calc s§ 0.3 14,2 3.5 14,8
45 |1544-45|shy calc ss w/ sh lam 0.2 10.8 3,7 . 21.3
46 {1545-46 {shy calc ss w/ sh lam 0.2 14,4 2.6 14.9
47 [1546-47 |shy calc ss 0.3 13.3 3.1 13.8
48 11547-46ishy calc ss 0.1 13.0 4,1 17.0
49 11548-49 ishy calc ss w/ sh lam 0.2 12.5 4.9 18,4
SC  |1549=5Cjsalc s¢ w/ sh lam 0.2 11.4 6.3 22.0
D1 |1990-51|shy calc ss w/ sh lam 0.6 12.4 8.8 13,2
52 {1551-52ishy calc ss 0.2 11.6 8.0 14.3
- 53 |1592-53 |shy calc ss - 0.3 12.5 6.6 16,0
54 [1553-54 ishy calc ss w/ shy sh lam 0.2 9.3 7.9 17.5
55 {1554=55{shy calc ss w/ sdy sh lam 0.2 9.0 4.9 19,0
- 56 {1555-56 |sdy sh w/ th:.n calc ss strk 0.4 12.7 3.2 13.0
57 1556-57 |shy calc ss ' 0.1 11.7 7.5 13.9
58 |1557-58 jshy calc 35 w/ sdy sh lam 0.2 10.9 6.7 17.2
59 |1558-59 |shy calc ss w/ sdy sh lam 0.2 11.3 7.1 21.3
60 [1559-60(shy calc ss w/ sdy sh lam 0.1 9.7 8.3 18.2
- 61 |1560-61 |shy calc ss w/ sdy sh lam 0.3 10,1 6.6 19,1
62 |1561-62 |shy calc ss w/ sdy sh lam 0.1 6.0 7.6 22.3
63 |1562-63 5hy calc ss 0.1 8.9 9.1 19.6
64 |1563~-64 |shy calc ss 0.2 10.4 7.9 22,3
65 [1564-65|sdy sh w/ thin calc ss strk 0.1 11,1 1,1 21.6
66  11565-66 |sdy sh w/ thin calc ss strk 0.2 9,7 7.9 18 0
67 |1566-67 |sdy sh w/ thin calc ss strk 0.2 11.7 10.3 18.1
68 11567-68shy calc ss w/ sdy sh lam 0.1 10.6 12,5 13.6
69% |1568-69 |shy calc ss w/ sdy sh lam 0 12.1 13.9 16,8
70 |1569-70 {shy calc ss 0.1 12,2 9.9 15,8
71% [1570-71ishy calc ss w/ sdy sh lam -0 8,7 10,9 22,7
72  11571=72{shy calc ss w/ sdy sh lam 0.1 6.7 12,2 21.7
73 {1572-73 |shy calc ss w/ sdy sh lam 0.6 8.2 2.8 27.1
74  |1973=74 |sdy sh w/ thin calc ss strk 1.9 8.1 10.5 22.4
75% 11574-75 |sdy sh w/ thin calc ss strk 0 10.6 12.1 25 4




N s
Resoresin Enginesring Lakovaloriot
File No. EP-3037
Liquid
Horizontal x Saturation)
Air e Space
Sample | Depth o Permeability Porosity R&s%;t Total
Mumber| (ft.) |Description of Formation (md.) (% bulk volume) | 0il Water
76* (15795-76|sdy sh w/ thin calc ss strk 0 11.0 3.8 25.5
© 7T7T* |1576~7T|sh w/ thin calc ss strk o 9.8 3.0 25.1
78* |1577-78{sh w/ thin calc ss strk 0 10.9 0.5 '}20.9
79 |1578-79{shy calc ss w/ sdy sh lam 2.4 8.4 0 20.0
80* 1579-80{sdy sh w/ thin calic ss strk 0 10.2 9.3 21.9
81 |1580-81|shy calc ss w/ sdy sh lam 0.4 . 10.7 0.6 29.9
82 {1581-82{sdy sh w/ thin calc ss strk 0.1 9.6 13.3 43.4
83 ([1562-83|sdy sh w/ thin calc ss strk 1.5 12.4 6.6 29.0
84 |[1583-84|sdy sh w/ thin calc ss strk 0.2 11.2 7.6 19.6
85 {1584-85{sdy sh w/ thin calc ss strk 1.4 10.9 6.7 32.6
86 |[1585~86|sdy sh w/ thin calc ss strk 0.3 12,0 8.0 27.7 .
87 |1586-87{sdv sh w/ thin calc ss strk 0.7 10.9 6.8 22.8
88 |15e7-88}sdy sh w/ thin calc ss strk] 0.2 9.4 2.7 28.3
- |The samples which were preserved by freezing begin here.
89 [1588-89|shy calc ss w/ sh lam 2.3 14,2 4.0 54.7
90 |1589~%0ishy calc ss w/ sdy sh lam 2.5 13.3 19.2 41.0
91  |1590-91|shy calc ss w/ sh lam 2.6 4,8 32.2 43.2
92 |1591-92|shy calc ss o, 262 6.6 14.9 51.6
93 |1592-93|shy ss w/ sh lam 8y - 23.¢ 12.6 20.2
94 {1593-94|shy ss w/ sh lam 374 21.8 15.2 33.5
95 [1594-95|shy ss w/ sh lam 186 21.4 16.6 31.7
1595~96|shy ss w/ sh.lam 587 21.3 12,9 26.3
1596-97{shy ss w/ sh lam 291 20.3 15.3 34.7
1597-96|shy ss w/ sh lam 417 19.0 11,4 38.6
1598-991ss w/ thin sh lam 702 22,1 12.2 36.9
1595-00{ss w/ sh lam 297 17.6 11.7 45.6
1600-01|ss w/ sh lam 50 17.3 11.0 23,2
1601~02|calc ss w/ sh lam 0.8 16.4 1.9 51.2
1602-03|shy ss w/ sh lam 45 15.9 11.7 48.1
1603-04|shy ss w/ sh lam 371 13.3 10.8 35.7
1604=-05|shy ss w/ sh lam 86 18.8 13,7 38,7
1605-06)shy ss w/ sh lam 739 19,7 17.7 32.7
1606-07| shy ss w/ sh lam 1.3 14.9 19.1 36,0
1607-081 shy ss w/ sh lam 343 21.5 15.7 37.4
1608-09| shy ss w/ sh lam 75 20.9 15.4 33,1
1602-101 shy =s 261 2i.2 15,6 39,5
1610=11|shy ss w/ sh lam 368 22,6 15.9 39.4
1611-12{shy ss w/ sh lam 53 23,5 12,2 30.4
1612-13}ss 354 24.4 11.8 34,0
1613=14|ss 268 24,4 11.9 35,0
1614-15| shy ss 70 23,7 11,0 35,3
1615-16|shy ss w/ sh lam 36 21.1 7.4 42.1
1616-17|shy ss 214 14.4 9.5 41,3
1617-18|shy calc ss 1.5 18.6 9.5 40,3
1618-19] shy calc ss 48 19.7 11.4 37.6
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FORM 10

- Resoswsir Cnginsoring Labovalories _
. File No. EP-3037
: | | I Liquid
: - v _ o . : Cabvsmodd o
{ rwrazontai SITUTTTICH
B “ Air | (& pore_space)
i Sample | Depth _ _ Permeability Porosity - [Residuel |Total
: Number | (£t.) uDescription of Formation (md.) (% bulk volume)! 0il Water |
% 120 |1619-20|ss w/ sh lam 51 . 18.4 11.2  |43.8
121 ]1620-21 [shy ss w/ sh-lam 4.6 10.5 17.7 41,1
122 [1621-22fshy calc ss w/ sh lam 3.0 14.9 0.2 52.6
123  {1622-23{sh w/ thin calc ss strk 2.1 18.0 1.0 52,3 |
The samples which were preserved by freezing end here.
124* 11623-24)su w/ thin calc ss strk o 10.2 10.1 956.3
125* {1624-25|sh w/ thin calc ss strk 0 5.5 5.1 32.7
126. |1625-26)shy calc ss w/ sdy sh lam 0.3 7.8 6.3 |20.3
! 127% {1626<27|sh w/ thin calc ss strk 0 6.6 0 16.5
r 128% {1627-28{sh w/ thin calc ss strk 0 9.2 0 28.2
: 129% (1628-29{sh w/ thin calc ss strk o 14.1 14.5 34.5
g 130* 11629-30|sh w/ thin calc ss -strk 0 11.0 12.4 | 37.3
: 131* 11630-31|sh w/ thin calc ss strk 0 12.1 4.0 30.5

* The results obtained on this sample are omitted from the averages shown below due to the
extremely low permeability (essentially zerc).

Saq:leys number 89 through 123 were preserved by freezing. All other samples were shipped
:in cardboard cartons and were not preserved.

e
(o e AN T

P | E
E ARITHMETIC AVERAGES o
y Liquid o
: Saturaticn S
Horizontal _ (¥ pore space)
Permeability Porosity Residual | Total
(md.) (% bulk volume) 0il Water
A1l Cores Received 60 13.1 6.7 | 25.9
Preserved Cc-es Only 183 - 18.3 12.6 39.1
Nonpreserved Cores Only 5.8 16.8 4.1 20.1 |




BEFORE THE CIL CONMSERVATION COMMISSION
"OF THE STATE OF NE¥ MNEXICO

CaliE 3O, 1588
- Oxder No. R-1343

'amumarnmnmw
. PRODUCTE CONMPARY FOR THE ESTABLISE-
- MENT OF TWO BEPARATE COMMOX SOURCES

OF SUFMLY IF TR BOASRENGR-GALLUP OIL
FIRLD, SAN JUAN COUNYY, NEW MEXICO,

~AHD YOR THE FETAMLISIBEWY OF AN
ADNINIBTRATIVE

PROCEPURE FOR APPROVAL

OF VWELLS DSALLY CONPIETED IN SAXD PROPOSED

COIDITE HOVMLES OF SUPPLY UTILIZING A
CERTAIN TYPE OF MECHANICAL INSTALLAYION.

ORDER OF THE COMNISSION

- BY_THE COMMISSION:

m“mmtcruniuatsoehcku.n.a
Pebruary 18, 1959, at Santa Fe, New Mexico, before the Oil
commtm mnn of New Mexico, hereimafter referred to
as the Commission."

dJ
NO¥, o this 77 day of 4):‘@55_;:_4' , 1959, the Commission,
a quorum being preseat, ving consiae: the applicatian and the
evidence sdduced and being fully advised in the r—emises,

FINDS:
(1) That due public notice having been given as reqguired

by law, ths Commission has jurisdiction of this cause aad ths
subject matter therect.

(2) That the applicant El Paso Hatural Gas Products
Company, proposes that the producing interval of the Gallup fc ma-
tion in the Horseshoe~Gallup 011 Field, San Juan Couatw, New
Mexico, be segregated to form two separate common sou.ces of

supply.

(3) That the applicant turther proposes the estahlisbment
of an administrative procedure for approval of wells dually comple-
ted in said proposed common sources of supply utilizing a certain
type of mechanical installation in exception to Rule 11%-4 of the
Commission Rules and Regulations.




-
Case JNo. 1568
Order No. 2-1342

S ¢ Y] mtmwtmtun«um
of the evidenss that the produciag interval of '{nm

‘mwnmmmdw1wmx mnn—smo
-mwmmumuauw
"Miﬁﬁi

(8) mwymmmmmmmu

uxsmmsom:

That the m*motnmmumum
for the t of two separate sosmes ssureds of supply in
the produwciag iatarval of the Gallwp fermation underlying the
Sxrzeshoe-Gallup 01l Fiold ian San Jean Ceunty, Yew Mexice, be and

 the same is berehy denled.

' DONE at Jznta R, mwco.onthmndwthMn
designated.

STATE OF NIV NEXYCO
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GRANTHAM, SPANN AND SANCHEZ
ATTORNEYS AT LAW
SO04 SIMMS BUILDING
. ‘POST OFFICE BOX 1031
' ALBUQUERQUE, NEW MEXICO

A YELEPHONE
- ‘ CHamgL 3-3528

EVERETT M, GRANTHAM
CHARLES C. SBANN
MAURICE SANCHEZ

Secretary

Oil Conservation Commission
107 Mabry Hall, Capitol Building
Santa Fe, New Mexico

Dear Sir:

I enclose herewith application in behalf of El Paso Natural Gas
Products Company in triplicate, which application has been signed
by myself as attorney and is self explanatory.

Ve wonld like to request that if it is in order that this application

be set down for hearing before an examiner on January 22nd which

is a date heretofore fixed for examiner's hearing, as I understand
it. If it is felt that the matter is one for consideration of the entire
Commission, we would like to request that it be set down for hearing
at the February mceatng of the Commission.

Very truly yours,

E.

GRANTHAM, SPANN AND SANCHEZ

S o Vo
L e WLy,
By ( (Z2¢%~ ( <*7

CCS/bb
enclosures (3)1

/.

ek



_ BEF ORE TiFlE OIL CONSERVATION COMMISSION OF THE
S STATE OF NEW MEXICO

N
(O

IN THE MATTER OF THE APPLICATION )
OF EL PASO NATURAL GAS PRODUCTS )
COMPANY FOR AN ORDER ESTABLISHING )
AND DELINEATING TWO SEPARATE COM- )
MON SOURCES OF OIL IN THE HORSESHOE - )
; GALLUP FIELD GF SAN JUAN COUNTY,NEW ) CASENO._ /59
MEXICO; PROHIBITING THE COMMINGLING )
OF OiL PRODUCED FROM SAID COMMON )
SCURCES BUTHE WELL BORR ANDPRO- )
vmms FOR m&mm'rs MEASUREMENT)

N i
el e R ARPAPNRE [ad

€T e T

COMES NOW, Ei Paso Natural Gas Products Company, a Texas Corporation,
authorized to do business in ¢he State of New Mexico, which alleges and states:

: TON; AND PERMITTING )

THR wAL cmnmmou OF OIL WELLS )

COMPLETED IN BOTH OF SAID COMMON )

SOURCES OF SUPPLY AS AN EXCEPTION )
TO RULE 112A OF THE COMMISSION'S ) 4
GENERAL RULES ) E
APPLICATION o -

1. El Paso Natural Gas Products Company is the owner of oil and gas leases in
the Horseshoe-Gallup Field of San Juan County, New Mexico, and is the operator of oil
wells completed in two separate common sources of supply of oil found within the areal
limits of said Field,

2. The first of these common sources of supply, hereinafter called Horseshoe-
Gallup Sard A | is found at subsurface depths ranging from 1496’ to 1536' in El Paso
Natural Gas Products Company-Horseshoe Canyon #4 Well, located in the SE/4 SW/4
Section 3, Township 30 North, Range i6 West, San juan Couilly, New Mexico, The
probable productlve areal lixn its of the Horseshoe-Ga]lup Sand A include all or a por-
tion of the following described lands in said County, to wit:

T3ON, R16 W Sec,
T 31N, R16 W Sec,

2,3,4,5 0,1,12,14

1, ,9,9,10,1
19 20,27,28,29,30,31,32,
33,34,35,36
T31N, R17 W Sec, 11,13 14,15,23,24,25
all as more particularly defined as the lands lying
within the dashed red outline shown on Exhibit "A",

attached hereto and made a part hereof,

3. The second common source of supply of oil covered by this application herein-
after called Horseshoe-Gallup Sand B, is found at subsurface depths ranging from 1598' to
1630' in applicant's said Horseshoe Canyon #4 Well, The probable productive areal limits
of the Horseshoe-Gallup Sand B include all or a portion of the fllowing described lands in
San Juan County, New Mexico, to wit:

TN, R16W Sec, 3,4,5,9,10,11, 14

[ B Bl |

T3LN R 16 W Sec, 19,29, 30,31, 32,33
T3LN R17W Sec, 3,4,5.9,10, 11, 13,

» > 2

14, 15,23, 24, 23




2ll as more particularly defined as the lands lying
within the dotted green outline shown on Exhibit "A",
attached hereto and made a part hereof,

4, The said Horseshoe-Gallup Sands A and B are separated vertically by an impervi-
ous shale body approximately 60' thick, and no communication of oil and gas exists between
sald separate common sources of supply,

5. An order estahlishing and delineating said separate common sources of supply,
prakibiting the commingling of oil produced from said common sauxces in the well bore,
-and providing for the separate measurement of production from each of said common
sources Is necessary for the p:evention of waste and the protection of correlative rights,

6. The procedures for the dual completion of oil wells in said common sources
and the sepammasmmentotpro&mlonﬂ:ere&om -as described in Exhibit "B", at-
tached hereto and made a part hereof, are in conformity with prixdent operating practices
and will net result ln waste or vk)late the correlative rights of ainy person,

7. The names and addresses of all owners and operators of record within the area s
covered by this application are appended hereto as Exhibit "C", Copies of this application, L
with Exhibits, have been seut to all of said owners and operators by registered mail. ‘ s

WHEREFORB applicant respectfully requests that this matter be set down for hear-
" - ing before this Commiss ion,2rd that upon due notice and hearing the Commission enter its
* order establishing and delineating the separate common sources of supply, herein designated .
as Horseshoe-Gallup Sand A and B prohibiting the commingling of oil produced from said com-
mon sources in the sarme well bore and requiring separate measurement of production there- R 2
from, and permitting duzl completion of oil wells in sz2id common sources in accordance with
the procedures described herein and upon adm'nistrative amroval by the Secretary of the
Commission as an exception to Rule 112A of the Commissiorn's General Rules, and for such
further or additional relief as may be required for the prevention of waste or protectlon of
correlative rights in respect of this appllcat;on

GRANTHAM, SPANN AND SANCHEZ

Arromeys for Anpll
904 Simms Buﬂ}x Albuquexpe , N. M.
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Ex*imrr an

DUAL COMPLETION EQUIPMENT
HORSESHOE GALLUP OIL POOL
Sar Juan County, New Mexico

Subsurface Equipment

i,

4.

5-1/2", 15.50#, J-55 produciion caslig 15 5&i ihiough both producing zones

and cemented, Cement is circulated across both zZones by the single stage

1-1/2", 2, 75#, J-55, non-upset tubing will be used to produce the lower
Zone, A tension type retrievable production packer will be run and set

on this tubing string, This will maictain separation between the two zones,
A parallel tubing string anchor will be run in this tubing string to anchor
the tublng string for the top zone,

1-1/2", 2 75#, }J-55 non-upset tubing will be used to produce the top zone.
This tubing string will be latched into the parallel tubing string anchor,

The pumps for each zone will be a 1-1/4 common working barrel tubing

pump, The pumps will be operated by separate rod strings,

Tubing Head

1,

1.

The tubing head will suspend the tubing strings separately,

' Pumping Unit

Existing pumping units are of sufficient rating to pump both zones at the ’
same time, : ‘

The pumping of both zones at the same time with the same pumping unit
can be accomplished by using a dual horse's head,

Metering of Oil

1.

Each zone will produce into a separator, The separators will consist of a
single unit with a divider between the separator chambers,

Oil from the separator will be metered by positive displacement meters,
Individual meters will be used for each zone,

After oil is metered it will be commingled into the existing flow lire to the

existing battery,

By metering the oil in this manner it will rot be necessary to construct
storage facilities and separate flow lines for each zone,




- NAMES AND ADDRESSES OF OWNERS
AND OPERATORS IN THE HORSESHOE-
GALLUP FIELD

Tennessee Gas Transmission Company

P. O, Bax 847
Durango, Calorado

" Standard Oil Co. of Texas
P. O. Box 1249
Houston, Texas

Ralph Lowe
P, O, Box 832
Midland, Texas

J. Felix Hickman

3010 Monte Vista Blwd, , N_E,

Albuquerque, New Mexico

Monsanto Chemical Co.
1310 Denver Cilub Bidg.
Denver, Colorado

El Paso Natural Gas Co,
‘P, O, Box 1492
El Paso, Texas

Colorado Oil & Gas Corp.
1000 Denver Club Bldg,
Denver, Colorado

Fan American Petrcleum Corp,

P. O, Box 1714 ,
Albuquerque, New Mexico

Petro-Atlas, Inc,

2000 National Bank of Tulsa Bldg,

Tulsa, Oklahoma

Arizona Explorations, Inc,
418 Meadows Bldg,
Dallas, Texas

Clark & Cowden
5543 Yale Blvd,
Dallas 6, Texas

EXHIBIT "C"

‘the El Dorado Refiiiag Cg,
729 E. Main St,
Farmington, New Mexico

- Charles B, Gonsales

Box 993 v
Santa Fe, New Mexico

J. R, Abraham
814 Mercantile Bank Bldg.
Dallas, Texas

Atlantic Refiniug Co, -
PO, Box 379
Durango, Colorado

Banner Drilling Co,
602 Gladeview Dr.
Farmington, New Mexico

Three States Natural Gas Co,

1700 Corrigan Tower Bldg,
Dallas, Texas

Reynolds Mining Corp.
1911 Melrose Bidg.
Houston, Texas .

Magnolia Petroléﬁm Co,
P. C, Box 900
Dallas, Texas

Humble Oil & Refining Co,
P, O, Box 2i80
Houston, Texas

Honoluln Oit Corp,
P, O, Box 1417
Farmington, New Mexico

Tom Bolack
1010 N, Dustin
Farmington, New Mexico
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Schematic Diagram of Subsurface Equipment
Dual Pumping Installation

Horseshoe — Gallap Ol Poot
San Juan County, New Mexics

-r Upoper Zone Rod String
j————~———— Upper Zone Tubing String
! ;-1-——--—-———- Lower Zone Rod String
i | i = - Lnawer Zone Tubing Ctring
e
o
SRR
o b j@-————— Production Cosing

[

-

jtt———— — Upper Zone Pump

j¢——————— Parotlel S?ring:Anchcr
"~ With L.iching Sub On
Upper Zone Tubing String

Upper Zone
Ferforations .
ta-——--——— Tension Type Retrievable
Production Pocker
!@
° y -
© ' —-——-—— {ower Zone Pump
Lower Zone et ®
{0
Perforalicens io
Q!
—d




Upper Zone
Production

Lower Zone

Production

e GO 8

Check Vatve

e ———

—
m——
A ————
A —————
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j¢——Separator

Partition Between
Separators

«—— Separator

Positive Displacement

Meter

Positive Displacemaent
Moter

N

‘f

Check. Volve

Schematic Diagram
Separating and Metering lnstallation
Dual Completion

Horseshoe Canyon—Gallup Qil Pool
San Juan County, New Mexico




EAJIBIT "C"
NAMES AND ADDRESSES OF OWNERS
AND OPERATORS IN THE HORSESHOE-
GALLUP FIELD

Tennessee Gas Transmission Company

P. O, Bax 847
Durango, Colorado

‘Standard Oil Co, of Texas

P, O. Box 1249
Houston, Texas

Ralph Lowe
P, O. Box 832
Midland, Texas

J. Felix Hickman
3010 Monte Vista Bivd, , N E,
Albuguerque, New Mexico

Mcnsanto Chemical Co,
1310 Denver Club Bldg.
Denver, Colorado -

El Paso Natural Gas Co,
P, O, Box 1492
El Paso, Texas

Coiorado Oil & Gas Corp,
1000 Denver Club Bldg,
Denver, Colorado

 Pan American Petroleum Corp.

P, O, Box 1714
Albuquerque, New Mexico

Petro-Atlas, Inc,

2000 National Bank of Tulsa Bldg,
Tulsa, Oklahoma ‘

Arizona Explorations, Inc,
418 Meadows Rldg,
Dallas, Texas

Clark & Cowden
5543 Yale Blvd,
Dallas 6, Texas

The El Dorado Refining Co,
729 E. Main St,
Farmington, New Mexico

Charles B. Gonsales

Box 993

Santa Fe, New Mexico

J. R, Abraham

814 Mercantile Bank Bldg,
Dallas, Texas

Atlantic Refining Co,
P. O, Box 379
Durango, Colorado

Banner Driliing Co,

‘602 Gladeview Dr,

Farmington, New Mexico

Three States Natural Gas Co,
1700 Corrigan Tower Bldg,
Dallas. Texas

Reynolds Mining Corp,
1911 Melrose Bldg,
Houston, Texas

Magnolia Petroleum Co,

P, O, Bex 900
‘Dallas, Texas

Humble Oil & Refining Co,
P. O, Box 2180
Houston, Texas'

Honolulu Oit Corp,
P. O, Box 1417
rFarmington, New Mexico

Tom PRolack
1010 N, Dustin
Farmington, New Mexico
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Sche natic Diagram of Subsurface Equipment
Dual Pumgping installation

Horseshoe — Gallup Ol Pocl
San Juar County, New Mexico
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'BEFORE THE OIL CONSERVATION COMMISSION OF THE
STATE OF NEW MEXICO

S
; ~
P

(‘ f

IN THE MATTER OF THE APPLICATION )
OF EL PASO NATURAL GAS PRODUCTS )
COMPANY FOR AN ORDER ESTABLISHING )
AND DELINEATING TWO SEPARATE COM- )
MON SOURCES OF OIL IN THE HORSESHOE - )
GALLUP FIELD OF SAN JUAN COUNTY,NEW ) CAsENO. /5 F 6
MEXICO; PROHIBITING THE COMMINGLING )
OF OIL PRODUCED FROM SAID COMMON )
SOURCES IN THE WELL BORE AND BRO- )
VIDING FOR THR SEPARATE MEASUREMENT)

OF SUCH PRODUCTION; AND PERMITTING )

THE DUAL COMPLETION OF OIL WELLS )

COMPLETED IN BOTH OF SAID COMMON )

SOURCES OF SUPPLY AS AN EXCEPTION )

TO RULE 112A OF THE COMMISSION'S )

GENERAL RULES )
APPLICATION

COMES NOW, El Paso Natural Gas Products Company, a Texas Corporation,
authorized to do business in the State of New Mexico, which alleges and states:

1. El Paso Natural Gas Products Company is the owner of oil and gas leases in
the Horseshoe-Gallup Field of San Juan County, New Mexico, and is the operator of oil
wells completed in two separate common sources of supply of oil found within the areal
limits of said Field,

2. The first of these common sources of supply, hereinafter called Horseshoe- -
Gallup Sand A |, is found at subsurface depths ranging from 1496’ to 1536’ in El Paso
Natvral Gas Products Company-Horseshoe Canyon #4 Well, located in the SE/4 SW/4
Section 3, Township 30 North, Range 16 West, San Juan County, New Mexico, The
probable productive areal limits of the '-lorseshoe—Gallup Sand A include all or a por-
tion of the following described lands in said County, to wit:

T30N, R16 W Sec, 1,2,3
T3LN, R16 W Sec, 19,20,

T 31N, R17 W Sec. i1 13, 14,15,23,24,25

all as more particularly defined as the lands lying
within the dashed red outline shown on Exhibit "A",
artached herete and made a part horedf,

3. The second common source of supply of oil covered by this application herein-
after called Horseshoe-Gallup Sand B, is found at subsurface depths ranging from 1598’ to
1630' in applicant's said Horseshoe Canyon #4 Well, The probable productive areal limits
of the Horseshoe-Gallup Sand B include all or a portion of the fallowing described lands in
€an Juan County, New Mexico, to wit:

T30N, R16 W Sec. 3,4,5,9,10,11,14

T 3L N, R16 W Sec., .9,29,30,31,32,33

T3LN, R17W Sec. 3,4,5,9,10,11,13,
14,15,23,24,25




2ll as more particularly defined as the lands lying
within the dotted green outline shown on Exhibii "A",
attached hereto and made a part hereof,

4, The said Horseshoe-Gallup Sands A and B are separated vertically by an impervi-
ous shale bedy approximately 60° thick, and no communication of oil and gas exists between
said separate common sources of supply. _

S. An order establishing and delineating said separate common sources of supply,
prohiblting the commingling of oil produced from said common sources in the well bore,
and providing for the separate measurement of production from each of said common
sources is necessary for the prevention of waste and the protection of correlative rights,

6. The procedures for the dual completion of oil wells in said common sources
and the separate measurement of production therefrom, as described in Exhibit "B", at-
tached hereto and made a part hereof, are in contorm:ty with prudent operating practices
and will not result in waste ox violate the correlative rights of any person,

7. The names and addresses of all owners and operators of record within the area
covered by this application are appended hereto as Exhibit "C". Copies of this application,
with Exhibits, have been sent to all of said owners and operators by registered mail,

WHEREFORE, applicant respectfully requests that this matter be set down for hear-
ing before this Commission,axd that upon due nc’ ce and hearing the Commission enter its
order establishing and delineating the separate common scurces of supply, herein designated

"as Horseshoe-Gallup Sand A aad B prohibiting the commingling of oil produced from said com-

mon sources in the same well bore and requiring separate measurement of production there-
from, and permitting duvzl completion of oil wells in said common sources in accordance with

~ the procecures described herein and upon 2dmicistrative approval by the Secretary of the

Commission as ar exception to Rule 112A of the Commission's General Rules, and for such
further or additional relief as may be required for the prevention of waste or protection of
correlative rights iv respect of this applicatior,

GRANTHAM, SPANN ANL SANCHEZ

By B (e

~ Attorneys for Apflicant
904 Simms BMilding
Albuquer que, New Mexico

T
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No. 6-59

DOCKET: REGULAR HEARING FEBRUARY 18, 1959

0il Conservatien Commission 9 a.a., Mabry Hall, State Capitel, Santa Fe

ALLOWABLE:

~

T

CASE 1597

CASE 1598:

- (1) Censideration ¢f the oil allowable for March 1939

(2) Consideration of tke allowable preductien of gas for
March 1959 from six prorated poels in Lea County, New
Mexico; also consideration of the alilewsble production
of gas from meven prorated podls in San Juan and Rie
Arrika Counties, New Mexico, for March 1959.

NE¥ CASES

Application of El Paso Natural Gas Products Company for the
establishment of twe separate common sources of supply, fer .
adminigirative procedure for dual cempletiens, and for com-
mingling of productien from separate oil peels. Applicant,

in the abeve-styled cause, seeks an order segregating the
preducing interval of the Gallup formation in the Horseshoe- |
Gallup Field, San Juan County, New Mexico, into two separate |
common sources of supply. Applicant further seeks the
establishment of ar administrative precedure for approval of
wells dually completed in said common sources of supply
utilizing a certain type of mechanical installation in
exception to Rule 112 (A) of the Commission Rules and Regula-
tions. Applicant further seeks permission to commingle the
producticn from said separate pools after metering the
production from each.

Apvlication of the Aclantic Refining Company for an order
promulgating temporary special rules and regulations fer

the Horseshoe-Gallup 0il Pool in San Juan County, New Mexico.
Applicant, in thz above-styled cause, seeks an order promul-
gating tewporary specisl! rules and regulatians for the Horse-
shoe-Gallup 0il Pool in San Juan County, New Mexico, to
provide for 80-acre preoration units in said pool.

Application of Phillips Petrcleum Company for an order

establishing 80-acre spacing units in the Ranger Lake-Fennsyl-
vanian Poonl, Lea County, New Mexico, and for extension of the

, horizontalvlimits of said pool, Applicant, in the above-

styled cause, seeks an order promulgating special rules and
regulations for the Ranger Lake-Pennsylvanian Pool, Lea
County, New Mexico, to provide for B0-acre spacing units.
Applicant further seeks an order extending said pool to
include the following described acreage: W/2 W/2 of Section
13; All of Sections 14, 15, 22, 23, 26, and 27; W/2 NW/4

and SW/4 SW/4 of Sectien 24 and W/2 W/Z of Section 25, all
in Tewnship 12 South, Range 34 East, Lea County, New Mexico.

oL SN P
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locket No.

CASE 1599:

CASE 16800:

_Gas Pesl in San Juan County, mm«,mﬁrm
presiulgation of spacial rules and r

'CASE 1601:

'Chlm, and Roosevelt Counties, New Mexico.

6-59

Application of El Paso Natural Gas Company far 320-acre

spacing, promulgation of special rules and regulatiens
and fer a redetermination of the vertical limits of the
Angels Peak-Dakota Gas Deol, San Juan County, New Mexico.
Applicant, in the Ahou-ctylud cause, moeks an order
ut‘hlumg 320-acre spacing in the Angels Posk-Daketa

stions for saicd poel.
Applicant further sSseks te change the vértical limits ef
the Angels Peak-Dakota Gas Pool to include tho interval
lying between the bame of the Greenhorn limestene and the
base of the upper productive portion of the Morrisen
formation.

Application of M. A. Remero and Robert Critchfield concern- 3
ing the operation of gas prorationing in the Blauco Mesa- .
verde Gas Pool and the Choxa Mesa-Pictured Cliffs Gas Peol
in Rie Arriba County, New Mexico, and the ratable taking of
ga8 frem said pools. _

Southeastern New lMexico nomenclature case calling for an
order for the extension ef existing pcols in Lea, Eddy,

(») Extond the Acae Peol to include-

TOWNSHIP 7 SOUTH, RANGE 27 EAST, NMPM
Yection 32: SE/{
Section 33: SW/4

(b) Extend the North Allison-Pennsylvanian Pool to include:

TOWNSHIP 8 SOUTH, RANbE 36 EAST, NMPM
Section 35: NE/ 4

(c) Extend the Atoka-Pennsylvanian Gas Pool to include:

TOWNSHIP 18 SOUTH, RANGE 26 EAST, NMPM
Section It: ok/4

{d) Extend the Caprock-Queen Pool to include:

TOWNSHIP 14 SOUTH, RANGE 31 EAST, NMPM

Section 29: E72 ﬁE/é

(e) Ilxtend the West Henshaw-Grayburg Pool to include:

TOWNSHIP 16 SOUTH, RANGE 30 EAST, NMPM
Section 7: Sk/4

(f) rExtend the Justis-Ellenburger Pool to include:

TOWNSHIP 25 SOUTH, RANGE 37 EAST, NMPM

Section 24: JwW/4
Section 25: NE/4
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(g) Extend the Justis-Montoya Pool to include:
TOWNSHIP 25 SCUTH, RANGE 37 EAST, MupM
(») BExtend the Meljamer Peol to include:

TOWNSHIP 18 SOUTH, RANGE 33 EAST mn
Bection 2:.  NW/4

(1) Extend the ned Lake~Pennsylvanian Gas Pool to includes

TOWNSHIP 18 SOUTH, RANGE 27 EAST, NuPM |
LOn : m

ﬂll 1008: Nerthwestern New Nexico nomenclature case anm Lor an

exder for the extension of existing pools in Ssn Juamw and i
- Rie Arriba Counties, New Mexico: , ,

(a) Extend the Aztec-Fruitland FPool te include:

TOWNSHIF 20 NORTH, RANGK 10 WEST, NMPM
on H

TOWNSHIP 29 NORTH, RANGE 11 WEST, NMPM
Section 2b: KE/4

(b) Extend the Aztec--Pictured Cliffs Pbol to include:

TOWNSHKIP 29 NORTH, RANGE 10 WEST, NMPM
Baction 1I9:  3E/4
Section 30: N%/4

(¢) FExtend the Blanco-Pictured Cliffs Pool to include:

TOYNSHID 9° NORTH EAWCE 9 WES‘, wMPY
Bection B n/a

(d) EBxtend the Gavilanmp;ctured Cliffs Pool to include:

TOWNSHIP 256 NORTH, RANGE 1 WEBT, NMPM
Section 30: Nk/4

(e) Extend the South Blanco-~Pictured Cliffs Pool to
include:

TOWNSHIP 25 NORTH, RANGE 6 WEST, NMPM
Taction ¥2: 34 i
Section 23: W/2

TOWNSHIP 27 NORTH, RANGE 7 WEST, NMPM
Section 3: A1l
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TOWNSHIP 28 NORTH, RANGE 7 WEST, NMPM
Section I15. SW/{

Section 21: SE/4

Section 22: N/2 & SW/4

Section 28: All

Section 31: E/2

Section 32: All

Section 33: All

Section 34: All

‘Section 35: SW/4

o : TOWNSHIP 28 NORTH, RANGE 8 'EST, NMPM
e S = Section 29: AIl .

() Extend the Tapacito-Pictured Cliffs Pool to inciude-

TOWNSHIP 25 NORTH, RANGE 3 WEST, NMPM g gRAZ
Prad JERRR SR . ec on . '

TOWNSHIP 26 NORTH, RANGE 3 WEST, NMPM
Jection 27: 3oW/4

TOWNSHIP 27 NORTB RANGE 4 WEST NMPM
Section 19 5/2

Section 20: E/2 & 35W/4

Section 29: NW/4

(g) Extend the Blanco-Mesaverde Pool to include: .

- TOWNSHIP 26 NORTH, RANGE 2 WEST, NMPM
Section I7: W/2 :
Section 18: All (partial)

(h) Extend the South Blanco-Dakota Pool to include:

. ‘ TOWNSHIP 27 NORTH, RANGE 6 WEST, NMPM
Section 19: E/2

(1) Extend the Bistl—Lower Gallup 0il Pool to include:

TOWNSHIP 24 NORTH RANGE 10 WEST, NMPM
Section 2% SE/4

TOWNSHIP 25 NORTH, RANGE 11 WEST, NMPM
Section 7: S72 éE?(’

Section 16 NW/4

Section 30: N/2 NW/4

TOWNSHIP 25 NORTH, RANGE 13 WEST, NMPM
Bection I "RW/4

4§
:



Docket No. 8§59

CASE 1526:

ir/

(}J) Extend the Chimney Rock-Gallup Oil Pool to include:
NORTH, RANGE 17 WEST, NMPM

SHIP 31
(x) Extend the Escrito-Gallup Oil Pool to include:

TOWNSHIP 24 NORTH, RANGE 7 WEST, NMPM
BSection 24: SW/4 & RW/¥@ SE/4
Section 25: NW/4

(1) Extend the Borseshoe-Gallup 0il Pool to include:
TOWNSHIP 30 NORTH, RANGE 16 WEST, NMPM

Section U:
Section 10: §S/2 NW/4

TOWNSHIP 31 NORTH, RANGE 16 WEST, NMPM
ion 29: /4

Section 31: SE/4

Section 32: SW/4

Section 34: E/2 SwW/4

TOWNSHIP 31 NORTH, RANGE 17 WEST, NMPM
Section 24. SE/Z \
Section 25; NE/4

(m) Extend the Verde-Gallup 0il Pool to include:

TOWNSHIP 30 NORTH, RANGE i5 WEST, NMPM
Sec tion 5: N72 S w/4 .

CONTINUED CASE

Northwestern New Mexico nomenclature case calling for an
order for the extension of an existing pool in San Juan
County, New Mexico.

(h) Extend the Angels Peak-Dakota Pool to include:

TOWNSHIP 26 NORTH, RANGE 10 WEST, NMPM
SecElon 2: NW/-'}

TOWNSHIP 27 KORTH, RANGE 10 WEST, NMPM
Section 35: ow/4

TOWNSHIF 28 NORTH, RANGE 10 WEST, NMPM
Section 27: W/2
Section 28: E/2

(OVER)




No. 6-58

A SUBPLEMENTAL DOCKET: REGULAR HEARING FEERUARY 18, 1959
011 Osusiprvatism Omission 9 a.m., Mabry Ball, State Capitol, Santa Fe,NM

D

CASE 1603: In the matter of the applicatien of Gulf 0il Corporation
for an order authorizing it to prorate the purchase of
sour crudes only from twenty-five pools in lea and Eddy
sunties, New Mexico, during the course of the Port Arthur

Refinery strike.




BEFORE THE OIL CONSERVATION COMMISSION
OF THE STATE OF NE¥ MEXICO

IN THE MATTER OF THE HEARING
CALLED BY THE OIL CONSERVATION
COMMISSION OF NEW MEXIOO FOR
THE PURPOSE OF CONSIDERING:

CASE NO. 1596
Order Noc. R-1342

APPLICATION OF EL PASO NATURAL GAS
PRODUCTS COMPANY FOR THE ESTABLISH-

MENT OF TWO SEPARATE COMMON SOURCES

OF SUPPLY IN THE BORSESHOE-GALLUP OIL
FIELD, SAN JUAN COUNTY, NEW MEXICO,

ARD FOR THE ESTABLISHMENT OF AN
ADMINISTRATIVE PROCEDURE -FOR APPROVAL

OF WELLS DUALLY COMPLETED IN SAID PROPOSED
COMMON SOURCES OF SUPPLY UTILIZING A |
CERTAIN TYPE OF MECHANICAL INSTALLATION.

ORDER OF THE COMMISSION

BY THE COMMISSION:

This cause came on for hearing at 9 o'clock a.m. on
- Pebruary 18, 1959, at Santa Fe, New Mexico, before the Oil
Conservation Commission of New Mexico, hereinafter referred to
&8 the "Commission.™" :

: NO¥W, on this 2nd.,day of March ., 1959, the Commission,
a quorum being present, baving considered the application aund the
evidence adduced and being fully advised in the premises,

FINDS:

(1) That_dué public notice having been given as required
by law, the Commission has jurisdiction of this cause and the
subject matter thereof.

-(2) That the applicant, E1l Paso Natural Gas Products
Company, proposes that the producing interval of the Gallup forma-
tion in the Horseshoe-Gallup 0Oil Field, San Juan County, New
Mexico, be segregated to form two separate common sources of
supply.

(3) That the applicant further proposes the establishment
of an administra.ive procedure for approval of wells dually comple-
ted in said proposed common sources of supply utilizing a certain
type of mechanical installation in exception to Rule 112-A of the
Commission Rules and Regulations.




.
Case No. 1596
Order No. R-1342

(4) That the applicant failed to prove by a preponderance
of the evidence that the producing interval of the Gallup forma-
tion underlying the said Horseshoe-Gallup 0il Field consists of

- two separate common sources of. snpply with no communication
between the two.

() 'rhat a.ccordingly the subject application should be

o rr 18 mom

That the application of El Paso Natnral Gas Products Company
for the establishment of two separate common sources of supply in
the producing interval of the Gallup formation underlying the
Horseshoe-Gallup Oil Field in San Juan County, New Mexico, be and
the same is hereby denied.

DONE at Santa Fe, New Mexico, on the day and year hereinabove

designated. -
STATE OF NEW MEXICO
OIL CONSERVATION COMMISSION
- JOHN BURROUGHS, Chairman
' MURRAY F. MORGAN, Member
A. L. PORTER, Jr., Member & Secretary
SEAL
ir/




BEFORE THE OIL CONSERVATION COMMISSION
OF THE STATE OF NEW MEXICO

IN TEX MATTER OF THE HEARING
CALLED BY THE OIL CONSERVATION
COMMISSION OF NEW MEXICO FOR
THE DURPOSE OF CONGIDERING:

CASE NO, 1596
Order No. R-1342

APPLICATION OF EL PASO NATURAL GAS
PRODYCTS COMPANY FOR THE ESTABLISH-
MENRT OF TWO SEPARATE COMMON SOURCES
OF SUPPLY IN THE HORSESHOE-GALLUP OIL
FIELD, SAN JUAN CCUNTY, NEW MEXICO, E
AND FOR THE xsmamsmm OF AN :
ADNINISTRATIVE PROCEDURE FOR APPROVAL 3
OF WELLS DUALLY COMPLETED IN SAID PROPOSED e
COMMON SOURCES OF SUPPLY UTILIZING A -
CERTAIN TYPE OF MECHANICAL INSTALLATION.

ORDER-OF THE COMMISSION

BY THE COMMISSION:

This cause came on for hearing at 9 o'clock a.m, on ..
‘February 18, 1959, at Santa Fe, New Mexico, before the 0il 3
Oonservatlon Commission of New ‘Mexico, hereinafter referred to
as the "Commission."

NOW, on this 2nd.,day of March , 1959, the Commission,
a quorum being present, Eiving considered the application and the
evidence adduced and being fully advised in the premises,

" FINDS:

(1) That due public notice having been given as required
by law, the Commission has jurisdiction of this cause and the
subject matter thereof.

-(2) That the applicant, El Paso Natural Gas Products
Company, proposes that the producing interval of the Gallup forma-
tion in the Horseshoe-Gallup Oil Field, San Juan County, New
Mexico, be segregated to form two separate common sources of

supply.

(3) That the applicant further proposes the establishment
of an administrative procedure for approval of wells dually comple~
ted in said proposed common sources of supply utilizing a certain
type of mechanical installation in exception to Rule 112-A of the
Commissionr Rules and Regulations,




-2
Case No. 1596
Order No. R-1342

(4) That the applicant failed to prove by a preponderance
of the evidence that the producing interval of the Gallup forma-
tion underlying the said Horseshoe-Gallup Oil Field consists of
two separate common sources of supply with no communication
between the two.

o (5) That accordingly the subject application should be

| IT IS_THEREFORE ORDERED:

That the application of El Paso Natural Gas Products Company
for the establishment of two separate common sources of supply in
the producing interval of the Gallup formation underlying the
Horseshoe-Gallup Oil Field in San Juan County, New Mexico, be and
the same is hereby denied.

DONE at Santa Fe, New Mexico, on the day and year hereinahove

designated.
STATE OF NEW MEXICO | E
OIL CONSERVATION COMMISSION 3
25 JOHN BURROUGHS, Chairman 3
gi MURRAY E. MORGAN, Member
3 ‘
E. A. L. PORTER, Jr., Member & Secretary
: .
SEAL

ir/




BEFORE THE OIL CONSERVATION COMMISSION
OF THE STATE OF NEW MEXICO

IN THE MATTEF OF THE HEARING

- CALLED BY THE OIl, CONSERVATION
CLMMISSION OF NEW MEXICO FOR
THE PURPOSE OF CONSIDERING:

CASE NO. 1596
Order No. R-1342

APPLICATION OF EL PASO NATURAL GAS
PRODBCTS COMPANY FOR THE ESTABLISH-

MENT OF TWO SEPARATE COMMON SOURCES

OF SUPPLY IN THE HORSESHOE~GALLUP OIL
FIELD, SAN JUAN COUNTY, NEW MEXICO,
AKD-FOR THE ESTABLISHMENT OF AN
ADMINISTRATIVE PROCEDURE FOR APPROVAL

OF WELLS DUALLY COMPLETED IN SAID PROPOSED
COMMON SOURCES OF SUPPLY UTILIZING A
CERTAIN TYPE OF MECHANICAL INSTALLATION,

ORDER OF THE COMMISSION

BY THE COMMISSION:

This cause came on for hearing at 9 o'clock a.m. on
February 18, 1959, at Santa Fe, New Mexico, before the 0Oil
Conservation Commission of New Mexico, hereinafter referred to
as the "Commission."

NOW on this 2nd.,day of March ., 1959, the Commission,

a quorum being present E aving consiaerea the application and the
evidence adduced and being fully advised 1n the premises,

FINDS:

(1) That due public notice having been given as required
by 1aw the Commission has jurisdiction of this cause and the
subject matter thereof,

-(2) That the applicant, El1 Paso Natural Gas Products
Company, proposes that the producing interval of the Gallup forma-
tion in the Horseshoe-Gallup 0il Field, San Juan County, New
Mexico, be segregated to form two separate common sources of

supply.

(3) That the applicant further proposes the establishment
of 2n administrative procedure for approval of wells dually comple-
ted in said proposed common sources of supply utilizing a certain
type of mechanical installation in exception to Rule 112-A of the
Commission Rules and Regulaticns,
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Order No. R-1342

(4) That the applicant failed to prove by a preponderance
of the evidence that the producing interval of the Galiup forma-
tion underlying the said Horseshoe-Gallup Oil Field consists of
two separate common sources of supply with no communication
belween the two. -

~ (8) That accordingly;the subject application should be
denied. ‘ ~ .

IT IS THEREFORE GRDERED: .

That the application of El Paso Natural Gas Products Company
for the establishment of two separate common sources of supply in
the producing interval of the Gallup formation underlying the
Horseshoe-Gallup 0il Field in San Juan County, New Mexico, be and
the same is hereby denied.

.. DONE at Santa Fe, New Mexico, on the day and year hereinabove
designated. ‘ .

STATE OF NEW MEXICO
OIL CONSERVATION COMMISSION
JOHN BURROUGHS, Chairman

MURRAY E. MORGAN, Member

A. L. PORTER, Jr., Member & Secretary

SEAL
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BEFORE THE OIL CONSERVATION COMMISSION
OF THE STATE OF NEW MEXICO

IR THE MATTER OF THE HEARING
CALLED BY THE OIL CONSERVATION
COMMISSION OF NEW MEXICO FOR

- THE PURPOSE OF CONSIDERING:

CASE NO. 1596
Order No. R-1342

APPLICATION OF EL PASO NATURAL GAS
PRODUCTS COMPANY FOX THE ESTABLISH-

MENT OF TWO SEPARATE COMMON SOURCES

OF SUPPLY -IN THE HORSESHOE-GALLUP OIL

- FIELD, SAN JUAN COUNTY, NEW MEXICO,

AND~ FOR THE ESTABLISHMENT OF AN :
ADMINISTRATIVE PROCEDURE FOR APPROVAL

OF WELLS DUALLY COMPLETED IN SATD PROPOSED -
COMMON SOURCES OF SUPPLY UTILIZING A , ‘ e
CERTAIN TYPE OF MECHANICAL INSTALLATION, ;

ORDER OF THE COMMISSION | | 4
BY THE COMMISSION: "

. This cause came on for hearing at 9 o'clock a.m. on
February 18, 1959, at Santa Fe, New Mexico, before the 0il
Conservatlon Comm1551on of New ‘Mexico, hereinafter referred to
as the "Commission." '

NOW, or this 2nd., day of March ., 1959, the Commission,
a quorum being present, having considered the application and the
evidence adduced and being fully advised in the premises,

FINDS:

(1) That due public notice having been given as required
by law, the Comrission has jurisdiction of this cause and the
subject matter thereof.

-(2) That the applicant, El Paso Natural Gas Products
Companv, proposes that the producing interval of the Gallup forma-
tion in the Horseshoe-Gallup 0il Field, San Juan County, New
Mexico, be segregated to form two separate common sources of

supply.

(3) That the applicant further proposes the establishment
of an administrative procedure for approval of wells dually comple-
ted in said proposed common sources of supply utilizing a certain
type of mechanical installation in exception io Rule 112-A of the
Commission Rules and Regulations,




s
Case No. 1596
Order No. R-1342

(4) That the applicant failed to prove by a preponderance n
of the evidence that the producing interval of the Gallup forma- 2
tion underlying the said Horseshoe-Gallup Oil Field consists of
two separate common sources of supply with no communication

betveenvtbe two.

~(5) That accordingly the subject application should be
denied. : : ' - S

IT IS THEREFORE ORDERED:

That the application of El Paso Natural Gas Products Company
for the establishment of two separate common sources of supply in
the produciang interval of the Gallup formation underlying the
Borseshoe-Gallup Oil Field in San Juan County, New Mexico, be and

the same is hereby denied.

DONE at Santa Fe, New Mexico, on the day and year hereinabove

designated.
STATE OF NEW MEXICO.
OIL CONSERVATION COMMISSION
: JOHN BURROUGHS, Chairman . ,
g -
e
3 |
MURRAY E. MORGAN, Member
A. L. PORTER, Jr., Member & Secretary
SEAL

ir/




Oll. CONSERVATION COMMISSION
) P. O. BOX 871
SANTA FE, NEW MEXICO

March 3, 1959

Mr, Charles C, S pann .
Graatham, Spann & Sancliz
P.O. Box 1031 ’
Albuquerque, New Mexico

Dear Mr, S pann;

' On behalf of your elent. El Paso Natural Gas Products Company,
we enclose two copies of Oder R-1342 issued March 2, 1939, by the Oii

Very truly yours,

A. L. Porter, Jr.
Secretary - Director

b
Eacis. ﬂw@/m&z Cpece ) TG g
. ~’Q&yvf A
/fw// //é//ﬁ z/r: 2
’\M//// by’
" /z/%/i%w
! 5 w/n/c/ %/mi»/'zj
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BEFORE THE
OIL CONSERVATION COMMISSION
SANTA FE, NEW MEXICO

IN THE MATTER OF:

FEBRUARY 18,

CASE NO. 1596

TRANSCRIPT OF HEARING

1959

DEARNLEY - MEIER & ASSOCIATES
GENERAL LAW REPORTERS
ALBUQUERAQUE. NEW MEeXICO
Phone CHapel 3-6691




~“PEFORE THE -
OIL CORSERVATION COMMISSION
SANTA F£, NEW MBXIOO

IN THE WATTER OF:

CASE 1596 kppli&ltlon of E1l Paso Natural Oss Preducts
: Company for the establishment of two separate
common sourees of supply, for administrative
precedure for dusl completions, and for com-
mingling of production from separate oll pools,
Applicant, in the above styled cause, seeks
an order segregating the procicing inteival
of the Gallup formation in the Horeeshoe-
Onliup FMlield, San Juan County, New Mexico,
into two separate common sources of supply.
Applicant further seeks the establishment of
ah administrative procedure for approval of
wells dually completed in s2:d common sources
of supply utiliszing a certain type of maschanical®
installstion in meptinn to Rule 112 (A) of '
the Commission Rules and Regulations, Appli-
eant further segks permission to commingle
‘the production from said separate pools after
—o-or-  metering the produstion from each, =
Mabry Hall _ :
sSsnta Pe, New Kexico ~ :
February 18, 1959 -

“ A W vy R s AP m s @ M B W & =

: BEFORE :

TRANSCRIPT OF HEARING

MR. PORTER: We will take up now Case 1596,

MR. PAYNE: Case 159€, "Application of El Paso Natural

Gas Products Company for the establishment of two separate

common sources of supbly, for administrative procedure for dual 3

|
completions;, and for commingling of production from separate oll :
i

pools,”

OrauoEy  MEIER & Assniates

peal LA REFOR : :
LUERQUE \h: M <O i
Phone CHupe! 36691 |




=R D E X
MILLIAM R. SBFEER
Bimt Examination by Mr. Spann
woas Bwaminetion by Ma, Dusll
Crou Exsmination by Mr., Hinkle
Cress Exmamination by Mr. Fisaher
Cress mtion by Mr, Verity
eugn Rl n by M. Stamets
Jross Xmiowiry tion by Mr, Verity
mmim by . Woodwerd
SWEEL M. WAIAE
Direst Examinstion by Mr, Spann
Gress Eysmiration by Mr, Buell

ROY L. BANBLIN

Pirect m\lirntion by Mr. Spann
TOM BOLAGEK

mmt mainltion by Mr. Kellahin
3. B,

m Examination by Mr. Kellahin

mion by Mr. Buell

ROPERT

Pireet Exmminatlion by Mr. Hinkle

Cross Examinstion by Mr. Woodward
Redirect Examinetion by Mr, Hinkle

Recross BExamination by Mr, Woodward
ERICE YERNOR

Direet Examination by Hr. Hinkle

Croas Examination by Mr, Woodward

2. 0. BAYES
Pirect Examination bv Mr. Hinkle
Cross Examination by Mr. Burroughs
Redirect Examination by Mr. Hinitle
Recross Examinatlcn by Mr. Fischer

CHARLES MARSHALL
Direct Examination by Mr, Buell
Cross Examination by Mr, Woodwaird

DeEannuey  MFPirR & ASSOCIATES
GareRal taw RIFORTE®S
ALruQuerQue. Mew Mexico
fhone CHopel 3.6691
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Spann and Sanchex, Albuquerque, New Mexico, and I have with me

ing the spplicant. This is an application of Bl Paso Naturel Qas
Products Gowpeny for sn order establishing two separate commn "
scurces of eil in the Horseshoe Canyon Ficld and providing for
the sepa—ate produstion &nd ms&surement of oil from these common
sourees through the dusl compietion of wells on that--in both
reserveirs.

At this hearing, E1 Paso proposes to show that the two

down under different dspositional conditions, are weparated by an
impervious layer of shale and have measurably different reserveir
characteristics.

It further proposes to show that the aereal limits of the
two resarvoirs are not co-extensive and that some of the wells
ocsan be completed in dboth zones while others can be completed in
dnly one mene with the result that disproporti onate withdrawals

from the common zone by offset operators is causing and will

continue to caume drainage and injury to correlative wvights and

might reduce the ultimate recovery of oil from the fileld.

“"My. first witness 1is Mr. William R, Speer,

#R. PORTER: Before we ask Mr, Speer to be sworn, I would
like to have other appearances at this time.

MR, HINKIE: If the Commission please, Clarerce Hinkle,

M. John Weodward of E1 Paso Natural Gas Produsts Compeny umnu+

reservoirs concist of well-developed sand bodies which were laid »
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:
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Hervey, Dow and Hinkle of Roswell representing the Atiantie
Refining Company, We will have evidence in the cass,

MR, NEWMAN: If the Commission please, Kirk Newman,
Atwood and Malone, Roswsll, and Guy Buell of the Texas bar
reprusenting Pan American Fetroleum Corporation. We will have a |
witness. o

MR, KELLAHIN: If the Commlission please, Jason Kellahin,
Kellahin and Fox, Santa Pe, New Mexico, representing Tom Bolack.
We will likewise have some testimony.

MR, BRREBO: If the Commiassion please, Burns Errebo of
Modmwmil, s-yiour, Sperling, Roehi and Harris of Albuﬁuerquc
representing Magnelia Petroleum Company.

MR, VERTTY: If the Ccmmission please, George L. Verity of
rarnington representing Southerh'Uhign, and we may have scme
testimony.

MR, PORTER: Will there be any other appearances in this
case? |

MR. GQVEﬁ Norman Gove of fétrofatlas. we have none excepf
that we Just want to object, however,

MR, PORTER: Mr. Speer, do you want to stand and be sworm,
please?

{Witness sworn in.)

1LITT YT T ARG TN QADITTD
WAL LAST (Ve RIK 2SI
———— 28

called as 2 witnes:s, having {irst been duly sworn, testified as

nllows:

DeaqnLEY  MEire & ASSOTIATES
GranTRAL LA 260D T RS
ALBUQUERRUE MNew Mixico
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"RINEET BXANTRATION
BY MR, BPANN:

Q Wma‘htemnmumrouum. plsase?

A Ry name is William R, Speer and I live ;nhrninston.

Q. By whom are you employed end in what eapesity?

d I am employed by tﬁe El Pasc Natural Gas Products
Ceapany 28 a division geologist over the Sen Juan Division.

Q‘ Would you detail your education and experience as &

petreleun gaolegist?

A I received a Bachelor of Arts Degree frem the University

of New Wexiee in 1952, was employed by E1 Pase Naturel Ges rro&wt#
Company in February of that year as a petroleum mhghf in
FParmington. I became division geclogist of El Peso Ratcural Gas
Products Coxpany, San Juan Division, in April of 1956, transferred
te E1 Pmaso Natursl Gss Producte Company as éivisien geologist in
August of 1957 and have served in that capacity to the present
time. \ - R |

Q Have you rwmde any study of the Horseshoe Canyon oill

A I have,

‘Q Now, El Pasd's Exhiblts One through Nine have been
placed on the board and copies furnished to the various indi-
viduals involved. Are you familiar with those exhibits7?

A I anm,

DEARNLEY - MEER & ASSOCIATES
GeNFHAL LAW REFOKIENS
ALBUQUERGUE. New Mexico
Phone CHopel 36691
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—Q—Veild-you-direot—yourattention—to Exhibit One and—

will you state Wwl LAl ahewat

A X1 Pase Exhibit Wumber One 1s an index mep of the
anﬂl&m in San Juan County, New Masxieco,
the lnutinn. name, nmxiber and operator of all wells muu
areass of Pebruery 11 of this year. The purple lines are traces
| of eromas seetiens which will be Iniroduced &t & later time as
emhibits, the red outline is éur outline ot propesed probable
preductive limits of Lower Gallup Sand A, the green outline is the
outline of proposed probable production limlts of Lowsr Gallup
Ssad B.

These outlines have been altered somewhat from our original
1 appliestion in the Tollowing memner: The application was made on
the basis of late well zantwel, In (he case of the red oullina,
& propesed proradble produstive limit of Lower Galliup Sand A, we
have inecluded in the outline the south half of Section 10 of

Townsnib 31 WNorith, Range 17 West, We have added the Southwest

quarter of Section 23, 31 North, 17 West, we have added the west

half and the southeast quarter of Section 31, 31 North, 16 West,
and we have deleted the southwest quarter of Section 15 of 31
North, 17 West, All of these chanrges have been made in our
probable productive limite of Sand A.
In the case of Sand B, the green outling, we have added
ﬁhe folloving acreage: 1In Section 5 of 31 North, 17 West, we have

added in the southwest quarter of the southeast quarter, tne north

Dramric ey Miie fo ASSOLIATES ;
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portheest quarter.

izl slibtitaitads o g

. p oy
Seetion 9 of 31 Morth, 17 Wesi, the northwest quarter of the _
ncrthuwest quarter, the southeast qnarteryor the northwest quartsr,
the mortiinst @urter of the southeast quarter and the southeast
quarter of the seutheast guarter. Ve have deleted from the outlind
in Section 1N of 30 North, 16 West, the northwest quarter of the

NR, SPAMN: At this time, I would like to move the
Commission that cur applicsticn be smended, insofar as Exhibit A
is ooneerned, to conform to the testimony just given ﬁy Mr. Speer
a8 to She outlines of the two sands and additionel well control,
sinse the t!jyrec of -the applieation --

MR, PORTER: Is there objeution to the amendment of the
application at thisitiue?

Let the record show that the applic~tion has been awended
as noted by.COun:el for the appliecant.

Q (By Mr. Spann) Now, what does Exhibit Two show, Mr.
Speert | | |

A E1l Psso Exhibit Number Two 18 a graphic presentation
of the 2lectrical induction log and core a2nalysig data run on the
Lower Gallup section from El Paso Natural (Gas Products Company
Number # Horseshoe Canyon well in the Horseshoe Canyon Fleld
area. The upper red line had a depth of 140U feet, we have
designated that as the top of Sand A. The lower red line had &

Gepth of 1536 feet, wec have designated that as the bottom of

DEARNMLEY - MEIER & ASSOTIATES
SENERAL L AW REPORTIHS
ALBUQUERQUE NEw MexiCo
Phone CHagpe! 3-669)




Sand A, The uppergreen—line-had-a-depth-of-1598-feet;—we have——

dnligaléod that as the top of Sand B, and the lower green line

-

of Samd B. ,

‘¥he thioknesses of th: respective units, the Sand A
intervil has a thickness of A2 feet, the thickness of the Sand B
unit is 32 feat, and the intervening shaie body has s thickness
of @ feet.

Q lﬁl, willl you locate on Exhibit One this El1 Paso
Predusts Number Four Horseshoe Canyon Well and give me the
despription of this loostion?

A 'Tha Kl Pasc Products Number A4 Herseshoe Canyon Well
1s lesated 330 feet from the south line, 1650 feet from the west
1ine in Bectien 3 of Township 30 North, Ranze 16 West.

Q What do X1 Paso's Exhibits Number Three and Four show?

A 1 Paso Exhibit Rusber Three is a transparent isopash
that's overlaid showing the thickness of the Lower Gallup Sand A
-contoured on & five-foot interval, Exhibit Number Four 1s alan s
transparent isopaeh thuﬁ's overlaid showing the thickness of the
‘Lower anllnp Sand B, also contoured on a five-foot iritervul,

Q PFrom what information were these exhibits prepared?

A »These exhibits were prepared from a study of a;l
avallable electric logs run in the field area, and in some cases
gammaray logs have been utilized where elasiric logs were un-

available, The paramete— used in selecting probable productive

hadt s dieth cf 1630 faet that we nave dssignaied as the dbottom |

DeEannLEyY  MEies S0 ASSCUIATES
Ganeral Law HEPORTERS
ALBUQUERQUE New Mexico
Phone CHopel 3.6%491
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Lhiclknoss—is -Shat—portion cfthe sponturecur potentiil curve of
the elsstris log which is in excess of 15 milivolts above the
establiished shale line. This 15 milivolt value was sslected from
& study of the logs, the elnetrie 1053, against the available sore
LRIFEes s represents the elunerporumorznﬂllumz.

Q ¥hat differenses, if any, mmstwnm
indisated by these meps?

A To refer to the isopaeh in the overlay of Sand B rirst.

_’ m will notice that Sand B is 2 long, linear deposit with a

relstively uniform thieiness along its long axis. It extands for
s Gistames of some twelve miles in length, 1t is approximately
ons mile in width, there is a very ghrupt pinsh-gut of the sand
along the soutimestern margin, and & somewhat less abrupt pineh-
out aleng the northern margin.

Three, which is an overlay of the index mep showing the thiokness
of the Lower Galiup Sand A, we have evidence of 8 much more
irregular type of depogit. The irregularity of sand cleanup is
indlicated by the changes in vthe sontouring linesA.

Q@ In your opinion, what do these differences indicete?

A‘ In my opinion, these differences indicated by the
isopach maps indicate that Sands A and B were layed down under
different depositional conditicns.

Q Can you state what Exhibits Five, 5ix, Seven and Eight

snowy

Phone CHapel '3.6891

In the ocase of the isopach that's overisid, Bxhibit Rumber
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A El Paso Exhibits Five, Six, Seven and Eight are .1..t,1f —g

| 108 eross sections as constructed from logs run in the Horseshoe E
Canyon area. On each eross section, we have the establisl.ed base 4
iine of the croaa sectian at the top of the Lower Gallup Sand A,
3an4 A has been correlated throughout the 1ang#h of the orcss
sections and iz shaded in red, SAnd-B has likewiss been cerrelated

angd !s shadcd in green. For purposes of showing the horizontal
relationahip of the wells usad, we have added at the bottom of
each cross asection a stlck or line dlagranm whieh utilizes the same
up}la that appear in the electric log cross section. This line
diagram has been he?izontally scaled to give a true horizontal E;
reiationship in the wells, if you want to know it., The lines have ]
been numbered for reference $o the numbers on the electric log %%

of each well. In the case of Exhliblts Six, Seven and Elght, we

|have also added an index map showing the trace of cross section,

Q VWould you locate these c¢ross sections on Exhibit One?
A El Paso Exhibit Number Flve, wiich is cross section
LYY priée; 1a the langitndinal crd;s sew:ion extending from the
Davis Number 5 Navajo Well in Sectlon 5 of 31 North, Range 17
West, extending the length of the fleld to Pan American's Cougher
Number 6-B Well, which is located in Section 1li, Towashlp 30
North, Range 16 %West,

Cross sectlon BB prime, which is Exhibit Number Six, iu
going into right angles to cross section AA prime and extends Irom

— B Taek s unber2d-Redasi-Weltd - vhten—te—tocabed it -bhe-pouthvwess - — —
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Well in the ssuthwest quarter of the northeast guarter of Sestion

Townihip 31 North, Range 17 West, to the Magnolia Number l-4

_ Lhesughout. the lengthof-the—oress—sestion,—Lhluning -somewhat

quarter of the nertheast quarter of Section 9, 30 North, Range
16 vieat, to the Pederal Atlas Number 1-{ Bolack Horseshos Canyon

3, m 30 Merth, Range 16 West,

| 6C prims, which is Exhidit Husber 7, extends frew the
Atlantie Wumber 28 Mavajo Well, uhich is lceated in the northwest
Quarter of the southesst quartsr of Seotlon 31, Township 31 Morth,
Range 16 ibsz,'-xsonea threugh to Atlantic's Number 25 Navajo
Well, whieh is located in the scutheast quarter of the northeast
of Seetion 29, Towahip 31 Hérth, Rar.ge 16 West,

BB prime extends from a projection of El Pase Natural
Ges Predusts Cempany Number 1 Chimney Rock ¥ell, whlch is located
in the nertheast gquarter of the southeast quarter of Sestion 23,

Navajo Well, which is located in the southeast quarter of the
northeast gquarter of Section 24, Township 31 North, Range 17 West.

' Q DPirecting your attention back to Exhibits Five through
llzht, willi you Jjust describe what they show individually, each
exhibit? ‘

A El Pgsé Exhibit Humber Five, which is a longitudinal
cross aeetion,’AA prime, extends throughout the length of the -
field area, shows the Lower @Gallup 3and B to maintain a relatively
uniform thickness throughout the length of the cross section, which

is some twelve miles in length, It shows Sand A likewlse %o extend

YearNgEY - MEIER & ASSOCIATES
GENERAL Lave REPOBTERS
ALBUQUERLUE. NEVW MExXiCO
Phone CHapel 3-6691
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toward the northwest. It shows the intervening shale interval to
also extend throughout the length of the field, varying somewhat
in thiockness from approximately 47 feet on Atlantic's Number 1
I&vn}e to 2 maxisum of"ialo g7 feet on the Davis Nunber 5 Navajo
vWell. |

Cross section BB prime, which is Exhibit Mumber 6, is &
trensverse oress sectien at right angles to the long axis of the
field, indicates Sand A to maintain a relatively uniform thickness|
threughout the length of the cross s=ction. Sand B, however, is ,
shown to pinch out to the southweat abruptly, and lomeuﬁat leas _ 'é
sbruptly to the northecst. It probably can be better seen on the }
stisk diagram, the actual configuration oross sectionally of the
sand body. The abruptness of the termination of Sand B along the

southwestern axis is more ably illustrated on the stikk diagrem
and it has a more gradual pinching out of the sand tothe northeast,

You will notice that the bottaom of Sand B is coneave downward, the

top is relatively flat, tilted to the northeast. Sand A extends
on laterally beyond the pinch-out limits of Sand B in both dirtot1+ns
on this cross section, The shale overlieing Sand B bhetween Sénd B
and Sand A is continuous throughout and neither is beyond the pinch-
out limits of Sand B with the shale underlieing Sand B,

Cross Section CC prime, Exhiblt Number 7, is also another
orces section oriented at right angles to the axis; long axis of

the field, indicates Sand A to be relatively uniform in thickness

— —— i throughout, although varying considerably within the interval of the

i . i
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Sands, two sands, magun pir.ching out to the southwest and
to the noitheast, having a concave downward bottom and a r.l‘tl"l*
£lat northeastward tilt on top. Again Sand A extends laterally
beyond the piagh-out ilwita of Sai B, Tow intervening sadle
intexval extemds beyend the pineh-out limits of Sand B and merges
‘mere or less with the shale underlying Sand B. The sentrel is
somewhat lese good in this area due to the wider spacing of the
wells. Ye have relatively the same configuration of the sand as
shown on BB prims oress section, |

PH >rime oross section also is a tranavcr:p cross section
with some projection of wells into the cross seotional phase,
indiocates essentially the same points as brought out‘on Exhidits
Seven and 81x, that 1s, that Sand A 15 continuous and relatively
uniform throeugheut the length of the croass section, Sand B 1is8
pinching out to the southweat, The well control in this area
prevents the showing of & complete pinch-out of Sand B, but we
have lépin the sonfiguration of a concave downward bottom of
Sand B and & relatively flat northeastward tilted op of Sand B,
I might point out also that oroéﬁ section BB prime was placed in
the field area to give a maximum of control, These wells have
been projected in the area in which they were drilled so they
represent a more sccurate picture of the cross sectional relation-
ship of Sand A and S8and B,

Q MNow, d¢ thess cross secticns indicate any reasonable

Shans Cidopal 2.669s
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A—40; T DSILEVe thay 8o Tiot;
Q Now, what does the configurations of the sands, as

shown en the oress seotions, indicate with respect to the conditto*a
under which they were Ceposited?

A The leng, linear nature of Sand B with its uaniform _
thickness along 1ts long axis, and this orvés seciienal view of  '§'
the Dettem 1s coneave downward and a flat, tilted top, indicstes N
to me a deposition within a submarine trough or channel Sand |
4, with & relatively unifore thicimess throughout the length and
width or the field area, but with considerable variations in the
wythelegy within Sand A, that 1, interbedded sands, shales and
silts, is indicative of & normal marine offshore deposit where the
sand clesnup is 1nﬂieat1n¢ fluctuations in the shoreline.

'Q Would you give your cpinicnh or roconstructe? dspozition

history of 3ands A and B in the Horseshoe Canyon area?

A Ons method of rescnstruction of the depositional
Sistory in the Eor'eshoe Canyon srea would begin with ths dapoaiti%n
of these fine grnin aedinonca below Sand B, which are silty |

1;-.-tonosvand shales. These deposits are normal dopocitl of
some substance that ocame offshae from a sea. At some period, an
erosiornal or submarine offshore current gouged out a trough or
channel in these unconsolidated sediments, and this channel was
paralleling the shaesline, which laid cut the southwest of the

present field area and also oriented that shoreline in a northwest-

‘southeast direction,
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When the current ceased to scour this channel, it began
to deposit the coarser grain sediments in the channel, These
cearser grain sediments ¥hiech were cleaned by the residing action
of the surrent filled the chanpel with the ccarse grein sediments,
then the nermal offshore deposition of fine grein sediments
omtinued to Bury this cumpisie lsus of Sand B with fine swain
Mﬂnehmmnpmmtdbymm‘mw
in the interval between 3and A and Sand B, as 18 to be determined
at a later time., Then we have a movement of the shoreline, of
the Lower dallup €, preobably to the northeast, bringing in coarser
grein sediments into the area of the present Horseshos Canyon
Fleld dopositing them a8 irregularly interbedded sands, shales
and silits, very irregularly interbedded. The clesner sand lenses
are indieating perieds of time in the movement of the lower shore-
line, then a retreat of the lower shoreline to the southwest
ocourred and fine grain SQdinents'or the mica, of the mica-shale
overlyinrg the entire are> were deposited,

Q The photographs you have placed on the board soastitute
El Pasols Exhiblt Nine, Would y-L atate what that shews?

A El Paso Exhibit Nine is a series cf photographs taken
of cores out in the Lower Gallup section of the El Paso Natural
Gas Products Company Number 4 Horseshoe Canyon Well. The depths

shown on the cores are shown in red in the interval of the Lower

Gallup S8and A, The depths shown 1n black indicate the cores
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are the cored taken Irom our sand B Interval. 1 aight add thet |
there was a depth correction nesessary after the photos had been
taana, & correction of some seven feet, and this sarrection has
daen mnde en the depth shoun on the phuhognahl

| Q New, Exhibit Nine 1s—thoss are oores frem the wells
shewn on Exhidit Twe, is that correct?

A ‘!hnt is correct.

Q Now, what ezaminations were made of those cores?

A A ane-f00t interval mioroscopic examims tion was made
of these cores, and then a eonventicnal cere analysis was rum
8180 en ene-foot interval basis,

Q What 414 the sxamination reveal as to the mytholegy
of Sards 4 and B and the interval betwesn them?

A VWell, beginning with a depth of 150?-I'11 refer to
Exhibit Two to 1oua£e us--the core began actually within Sand A
with a shale interval.ar sope two feet, At that point, we began
to show the fine and coarser graln sediments with numerous lenses,
Dus Ui 1T u.te:“.;v::.’.zd 2rom 2 denth of aoma 1509 down to
approximately 15143, At 15143, the‘sand was somewhat cleaner
with less abundant interbedded shale and silt, all saturated as
indicated by the cores, the darker color being oil saturatien,
Extended down to approximately 1523, this was the cleaner intervsal
of Sand A, At 1523, again the interbedded shale was abundant with

our sand zones extending all the way down ©2 a deptith ©

bottom of Send A becoming inereasingly shalier toward the bottom,
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and you oan cell from the photograph the very irregularly inter-
bedded nature of this Sand A,

Beglnning at 1537, the photographs show a shale interval
extending throughout to a depth of 1597, an cccasional irregularly
mum M or silt indicated by the lighter band in the
Jem. At 1596, or 98, I hes your pardon, top of Sand B, w get .
an abrupt cm.neo This 1s evidenced in the core photographs, The
tup foot of our Sand B was a conglamaristic sand of medlum diveroosd
grain size, having nodules of shale within 1t, that!s thé top
foot.

‘At 1599, we began our very clean sand sequence, thick-
bedded nature extending tc the bottom of Sand B. At a depth of
some 1630 feet, we had a shale break which is also evidenced on
the log here at & depth of approximately 1610, which 1s this nghtexf
banding throfuy'x nere, sowe shale interbedded. The lower portlon
of the core was somewhat less clean and staining was not 8o
thorough as in the upper portion of the core, as indicated by the
mode of appearance cf the core in the ﬁho‘cogréphs.

At 1630, the hottom of 3and B, we had a Lwo-foobt bBlaek
type shale interval; at 22, 1632 to 1634, a very silty limestone,
the cenosity formatlon below to a total depth of 16393, black,
hardftype snale,

G Now, are any differences in characteristics between
sand A and B snown by this core?

___ _A_In gross aspeci, Liere 18 2 marked difference in the
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sands in that in 3and A you can see 1a 2 very irregularly 1. ter-
bedded sand interval, interbedded with shales and silts, the
bedding planec are ourved, whereas Sand B 1s more of a clean, thiﬂ
sand body with only ocecasional shile intervals,

Q Does your examination and analysis of coxre indicate
any reassssble predebility that Sand A and Saad B may be comnected
by vertissl freetures in the intervening shale body?

A MNo, they do not. The only intervel shown in the core
which is visible on the photogrephs havirg vertical fracturing
begins at about a depth of 1589 and extends dosm to 1593, 2 thickngss
of four fest, which has sxhibited some vertical fracturing. This
interval eocurs at abeut five feot off of the top of 3and B,

Q Now, what is the signafieance of the fact that Sands

A and B were laid down under different depositional emvironments?

A Sands A and B being laid down under different depositiodsl
sonditions would indicats to me that there 18 no connection between
the two sands through 2 common sand body. " ;

Q Hould} ﬁhey h@ve a cormnection by permeabiiity of any

2ort?

A I do not belleve so,

Q Now, in the absence of a common sand bedy or significant
vertical fractures in the intervening shale body, what is your
opinilon a&s tc the possibility of communication outside of the

well bore between these two sands?

A I do not believe that there 18 any evidence of communication
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Q MNow, are the serial limits of production from Sands A
and B ce-extensive? |

A Ne, they are net, |

Q Shew on Ezhidit Gue the areas--shew on Exhibit Gne the
mmﬂammﬁmmupmﬁnm"fhm
mﬂ:ichbethamd;mproduetin.

A Sand B is productive in all wells--Sands A and B are
predustive in all wells that 1ie within the green outline on our
Rxhibit Number One with the sxeeption of the field area in the
northwestern direstion, northwest {rom Section 10, Tewnship 31

North, Range 17 VWest. The wells in this area are productive from

Sand B only. 7The wells that cocur outside of the green cutline
but inside of the red outline on Exhibit One are productive frem
Sand 4 only.

- Q Now, can you point cut wells on Exhibit One which are
completed in both sands and are direotly offset by wells which
are completed or can he completed in only one sand?

A I can.

g Would you do so?

A In Section 10 of Township 30 North, Range 16 Wesat, the
Bolack Number 10 Bolack Well, which is located in the southeast
quarter of the northwest quarter of Section 10, is productive from

both Sands A and £, Directly offsetting it to the west in the

southwest gquarter of the northwest quarter 1s El Paso Natural Gas

GeEriz AL Lan s
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| Paso Matural Gas Products Kumber 13 Horseshoe Canyon Well, which

Sand A Gaveleped and 1a produstive from Ssnd A enly. I might
eut here that the K1 Paso Musber 10 Well s included within the
grem ewtline, the ressen being that a pertion of Samd B 1s
developeé en Whis and ean be seen an the isepach on Sand B in the
Mwumdtmp%umwmahmnummu&.
¥e have inocluded within the green outline all 40 acres wnich have
ovan & pertion of Sand B present under them,

Another example i3 in sgctiea 4 of Township 31 Noxth,
Range 16 West in the southwestern quarter of the southeastern
quarder of Section i, Tem Belack!s Number 11 Bolack is productive
frem both Sand A and Sand B, offset directly to the west by Kl

is preducing from Sand A only. These oonditions oan exist anywhere
&long this long axia of the Sand B deposit in which Sand B 1is |
present and offset by 40 acres of Sand A in which Sand B is nd;
pnmt.

Q The entiie length of the -;

A That is correct,

Q -~field?

A OQutside of theé-anywher'e out of the zerv line of
pinch-out of 3and B,

KR, SPANN: At this time, I would like to offer Ei Paso
Exhibits One through Nine in evidence.

MR, PORTER: Is there objection to the admissibllity of
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Exhikiss Ons through Kine will de admitted for tha reeord,

MR, SPANN: That!s 3:1 we have fron this witness,

MR, PORTER: The hearing will resess wntil 1:15.

(¥eenn recess.) |

MR, PORTRR: The meeting will come to»arder. please,

Ve will oentinue Case 1596, M. Spamn, had you completed your
direst examimatien?

MR, SPANN: If the Commission please, I would like to aak
one more quastion, if I may.

MR, FORTER: Yes, sir,

Q (By Wr, Spamm) iir. Speer, are you familiar with the
m:.m'a definition of common scurce of mlx or pooal?

A I1Iam,

Q In your opinion and based on the examination you have
made 1in which you testified here, are Sands A and B separste
common sources of supply under that definitiont |

A Yes, they are separate common sources of supply.

MR, SPANN: That's all,

MR, PORTER: Anyone have a question of Mr, Speer?

MR, BUELL: Yes, sir,

NR, PORTER: Mr, Buell?

CROSS EXAMINATION
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Q Mr. 8Speer, my name is Guy Buell with Pan American
Petroleum Corporation, Up until your last answer, Mr, Speer, I
got the impression that--maybe wrongly--tha: you were qualifying
sons of your Sestimeny in ccnsiu-!.on with respeot to separation or
csumunigation, Are you 17w stating flatly that there is an effect;
sealing barrier between 3and A and Sand B?

A Yes sir, I am, |

Q Okay, sir, You made a very excellent discussion, Mr.
Speer, and I want to compliment you on your testimony relating
to the possibility of how these sands were laid down, You didn't
mean to use that teatimony to indicate, did you, that that ef
{tself showed that they were separate?

‘A Ny--you are referring to my discussion of the possible
envircnmental oonditions under whioh these sediments were laid
down?

Q Yea, sir,

A Ny discussion was for the purpeoses of indicating the
poasibilities, the possible environmental conditions in the
present Horseshoe Canyon Pield area under which the sands and
their eminating shales were 1laid down.

Q You would certainly agree with me, would you not, that
regardlesa of the depos.tional history or process, that if these
two sands were in communication, they should be treated and pro-

rated as one reservoir?

A _4Were they oonnected?

Lty U ;s TS LR Skl G T e Ghlic . oo -
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Q Yeés, 8i>, I realize that your position is that they
are not, but assuming that they are? |
7 ‘A Yes,
- Q Regardless of the depositional history of the two sanas
2 A Yes, if they — | |

Q Will you also agr&o‘uith me. Hr. Spesr, that in an
admittedly common reservoir we have varying degrees of porosity
vort;cally in any formation?

A It's possible, yes.

G Is it not also possible to pick say two of the highest
zones of porosity and isopach them as you have done you Sands A
P , ,
| A Itis possible in a common soufce of supply to isopaca
sand members, yes. |

Q 8o the mere fact that it 1s feasible or possible to

prepare an iaopach'couid have 1little or nothing to do with
E - | SQparation or communication? |

A Within a common source of supply, ves.

Q I am referring now to your Exhlbi+s Three and Four,

A Yes,

Q That in an admittedly common reservoir, you can isopaeh
two zones of porosity?

A It's possible, yes.

Q I wonder, Mr, Speer, what are we looking at from a

r-4;t;!neLx',a.zx:sLJ.-d.L{;_s.‘;aadpo;!.m;--.i.n_t.lm-.::Lzx;aa...i:.kx.a|..t;ﬁ.;,zJ::u,_ha.3La__n11.t;.].:\.m‘n;l_i;l.&1211*._*__
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productive limits?

A V¥ell, it's not--we have not introduced any present
strueturel eonfiguration in this partioular field area of owr
testimeny.

Q In shat cennection, wiy Lavsn't rouw?

A Well, we do not feel 1t 13 related to the separation
of Sand A from B -- '

Q In other words --

is semething that ocourred after the depositicn of these parti-
cular sands,
Q Are you saying, Mr. Speer, that in your ogmlan,'
mmmmmx‘sm@aom structure?
A They are structurally related at the ﬁreson_t time, yes,
Q All right, sir, Would Jou ROW gi¥s wo viw vereiitv of
your knowledge on the dip of this structure? |
A Qenerally speaking, this present structural condition
in the Horseshcs Canvon aréa ; we have a regional depth into the
San Juan Basin to e southeast. There is in this erea soma change
in the strips of the beds, generally speaking, in this portion
of the field area, The stripes at the bed are north and south,
and in this area we begln to get a more westerly and north stripe
of the beds,

Q But if I understood you correctly, Mr. Speer, starting
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Grriv Al LA Fer Ty
ALBUGUERQUY. NTw Mz x1Co
Phore CTHape! 3-6491

A -=Decause this present structural ocondition eonn;autth




* have & 4ip of the

trusture?

A That is correct, back to the southeast.

Q WMell, would you explain then for me, plesse, sir, what
are thas symbeis ef the wells in the northwestern limits--what
exhibit are we loeking at now?

A Well, you sre locking at Exhibit Number Four overlaying
Exhibit Number Oue. |

Q All right, sir, What type of wells are those wells
furtherest to the nerthwest on those exhibits?

A These wells and these wells?

" Q Yes, ur.»

A ¥e bave both oil wells and gz=s wells, We have used

Q Let's come en down structure, Mr. Speer, will you point+
GGk UL GuwL Lils Bbrucbuf€. ALl Fighi; auw, woab afe we looKing
at where your peinter is now?

A El Paso Ratural Gas Products Number 2 Chimmey Rock
Well, which is»a - | |

Q Where is that well completed?

A That well is completed in the lower Sand B, May I
point out further the structural configuration in this arsee?

Q I thought we Just did.

A Geherally'speaking, in the original dip theré are aome

featnras in the fleld area, particularly in this area, with which
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runs appreximately in here in the Chimney Rock Structure on whieh
ssveral Penmg¥ivanian tests have been drilled, such that in this
8red in here where this well is looated on the flange of that

@ I belisve you antiecipeted what wes puszling me, lﬁ-;
Speer, and that was, how could a gas well be down-structure from
an oll well? - |

A Structurally, this well here is higher than some of
the o1l wells in this area.

| Q 8o then ewr dip isn't from the northweat to the south-

eart, iz ity

ﬁill, from this area on, it in, yes. In this area
hers, we have scme local features which sre changing the regional

| otmsatura

— -2

Q Were you meking the same explanation for the original
gas wells in your productive limits in that areat |

A In this portion of the fielde

Q No sir, it!'s south of the El Paso well you were just
discussing, and locate.on the record where tgat El Paso ﬁell is
‘We have been talking about? |

A The El Paso Products Number 2 Chimney Rock Well is

in the northeast quarter of the northeast quarter of Section 15,

Township 31 North, Range 17 West, the well to which we referred.

MWMHMWM

| Strusture, there 1s a small roll-over in this partisular area such
| what there 18 & lew ares in this region Lere.
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QI SPaST, 18t I EpOlvEiEw tu you. We have that well
i

on our map, but I reeall now that it wasn't on yours, so ws will
/ skip the reference to thc other m well, I wish you would go now
| to your Exhibit Number Twc, Mr. Speer. I want to be sure that I

understand your opinion with respect to that exhiblit. What is thiy

intarvel within your red herisontal lines?
A This interval within my red horisontal lines, we have

designated as the interval of Sand A.
Q And the interval within your green line? y
A The interval of Sand B. - | 4
Q All right, sir. Now then, the interval between your
bottom red hcrimtal‘line, or the bottom of Sand A, and the top

of Sané B, that 1s the interval that effccts the sesl between the

A Yes, \ |
P “

E Q Would you s2y that that log characteristic that we note

on Exhibit Two, this characteristic of shale, would be on a log

1 of that type? |

A Yes, 1t is. |

Q@ To you geologists, it's pretty obvious +that that
shale is an impermeable barrier, is that correct?

A Yes, except 28 to minor variatlons in mythology, it is

dominantly shale.

Q Do you feel that Sand B is a common source of supply?

A Yes, 1 do.
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Qo singly; vommen-source of -Supplyt
Yes.

Do you think that Sand A ia¢? !
Yes, I do.

& » O »

Iat = mzmnmum then, Nr. Spur,. t.oth-
tlﬁlrili 03 the tap Q!‘Slli.l where you have the ch!!lntcrlntxc
of your log right at the top eeming ocut and then coming besk.

ATS yYou r-tbrrins to the resistivity ocurve?

o sir, the one at the left of the --

The SP curve?

SPr.

Selr-potential.

You, sir. o you see that interval I am talking sbeut?

>» & » O£ » L »

You are referring to this interval from 1500 to
approximately 1510
Yes. | {

Yes.

In your opinion, is that pay there? i

' I
It would be inocluded in what we have designated as the |

» O » PO

p‘y m&, &nd -
Q How-~-excuse me for interrupting if you weren't through.
A No.

@ I want you to look at that, Mr. Speer, the hard interval

we are talking about immediately at the top of Sand A and just let

your eye run Jown the exhibit and tell me whether oF ot VL&V 103
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tn-thet-ares—dessn't-refieet—a more density of roek in that—
interval than it does in your interval of separation between the
two sands?

A Referring to this ares in here, I am not sure exsotly
wither 1t depists the per-nnbility or not. The self-petential
eurve of sn slectrie log could be affected by & mimber of things
other than impermeability.

Q And you realisze the interval I am talking sbout is
immediately below your 1500 datum?

| A That 1is corresct.

Q Does not this log reflect that this interval at the
1500 dztum line 1s more dense and more shaly than your seperation
interval between Sands A and B?

A Well, I don't believe you can relate this particular
gurve on the slesiris log Airectly to density.

Q What does 1t ghow, if anything?

A VWell, it ie indicative of density and --

- Q Alliright, I'1l chﬁnge my queéticn. Does that not’
indlcate 5hat this inﬁer"al 1mmedlately below your 1500-foot datum
linee 18 more dense, indicate more dersity, than the indicatien
you get between your bvottom of Sand A and your %top of Sand B?

A It could, yes, |

Q Do you think that this interval, the top of Sand A

immedlately above your 1500-foot datum, is separate from the rest

JF Sand A7
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| have designated as Sand A,

|
£
L

Q Then are you recommending that thut be set up as a
Sepirate reservoir?

A Ko, I am not,

Q Why not?

A It is a portion of this depositional interval here
whish 18 related on & depositicnal basis.

Q Are you new saying that you may have more than ene
source of supply in Sand A? |

A I think we pointed out that there are &8 number of
interlsmsing lenticular types of sand within tiic iiterval that we

R Weuid you have us believe that every common source of
supply should bo r-salnt¢d>ani proreted as & common source of

A Yes, i

Q Then why are you not so recommending?

v A Because these ﬁcrtieular sands are related to one
another, !lybe'at:ioue‘polnt outside of this particular weli
here that we 3es, it 1z,pos;1b1e that this sand can control this
sand down in this area. Any particular sand body within what
we have deplcted as Sand A could coalesce with any particular

sand that we show in a single hole at another depth within that
interval.

——A—On-this-particular well; yes; it could be separate; — |

Q Could 1t be, Mr. Speer, that this separate dip in !
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A, ocould that be the case?

A It's pessible.

& Well, if that is possible, is it not possible that
Sand A snd Sand B are conmectud?

A Be.

Q When you st the log U o the tonm of Sand A, that
indieated 8 more dense materisl than your assparating interval
between the two sands?

A Would you re-stﬁtg your gquestion agsin?t

MR, BEULL: Would you resd the question back?

REPORTER READING: “When you set the log vp on the top

of Sand A, that indicated a more dense material than yeur separating

interval between the two sands?”
MR. PORTER: I don't believe you read the whole guestion.

FEPORTER READING: "When you set the log up on the top

of 3and A, that inaicated & more dense material than your scpartﬁiis'

interval between the two sands?”
A I8 that 2 guestion?
| Q (By Mr. Buell) Do you understand the questién?
A No, I don't,
Q Let me try to ask it again. You testified, Mr, 8peer,
that the log indication in the major strucﬁure jmmediately below
your 1500-foot datum line indicated it to be more dense than any

of the interval you say separates Sands A and B; you further
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1T wer posribie—that—thet—upper ktek-in—iht—top‘cf—mu———m

Sand A that we are talking about was in communiostion with the

rest of Send A. I askid you, in view of that testimony, why would
1t not be similarly possible for Sands A snd B to be in commmi-~
A 1 eiieve e answer to chﬂt«ettiaa is wmore fully
shown in ocur eross sections that --
Q Ve are talking adout Exhibit Two. Is it your position
that your Rahibit Two does not show separetion of Sands A and BY
A No, it does not,
Q Then why can't we answer that question laokinz at
Exhibit Two?

A DBecauss we are relating this particular well to a large

Q No sir, right now I am just interested in this parti-

| i
culer well. I want your opinion if could not the possibility

exist 'ror comminication between Sand A and Sand B in this well be

;

reflected on your Exhibit Two?

A If I have stated that this sand as deplcted in this

well 18 connected with tnis sand which we show here, I am in
error. In this p#rticular well, there is an impervious interval, ‘ : | o
For that reason, I 4o not believe that there 18 a likelihood of‘ | . | ‘
connection of permeability by what we see depicted of S&nd A and

Sand B,

Q All right,

DearMLEY - MR & &
[ R A A A Q4w
ALBruesque MNew Mexico
Phone CHope! 3-669]




‘Mr. Speer, it would appear to me that no permeability whatsoevar

34

—D thet—answer—4hequestiony - = . _
Q Is that your answer?
A Yes,
Q Okmay. Do we have the complete core snaiysis refleoted
oo B¥hibit Two?

i
|

A h,t&mﬁ;mlumam;ntummmmlw
algo & water and oil saturetion was run on it.

@ I s partisularly interested, Mr. Speer, in what the |
core amalysis reflssted with respect to permeability in this
‘demse meparating Interval between Sands A and B, Is that mrleetec*
en Exhidbit Two?

A Yes, it is. Ve have noted graphically the pemib‘imy
28 beins from serc to some 600 milidurcies. The graph -shou the
permsability at eseh foot interval. o

Q V¥ell now, to my untreined eye, locking at that exhibit,

existed betwesn the bottom of Sand A and the top of Sand B, and
we knou that's not right, don‘t we?

Top of Sand A and bottom of Sand B?

A

Q Bottom of Sand A é.nd the top of Sand B, I'm sorry. %
A N§ marked permeability, that's true,
Q Is it your testimony now that no permeability exists

in the interval between the bottom of Sand A and Sand B?
A No permeability, that is correct.

Q gave you averaged the permeability reflected in the
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Mmlysisfor—the—particular intervel we are -talking about, the!

separeting interval?

A No, I have not.

-, sun. May 1t please the Cosmission, I would like to
roquest et ne averuge, irum his dors analysis, the permeshbility
encountered and refiseted by that core in the dense interval that |
he clatms separetes Send A and Ssnd B, I think it is critiocal
to the oase that w~ have that average permeability figure in she | ﬁ
receré. It might take him & little time is the reason T am

directing my request to the Commission and to his Counsel rather

PR NPT

then teo the witness.

MR, SPANN: I would like %o state that I bélieve we will
furnish that through Mr. Walsh, who will be our next witness, if
that's satisfaotery, rather than to --

MR. BURLL: I would kind of like to talk to Mr. Speer

about it, too, if he ocan tell me, 80 I'll know,

MR, SPARN: I‘am sure he could.

MR, PORTER: Could you supply those figures, Mr. Spann? j

MR, SPANN: I think we can, | ,

MR, BUELL: I belleve it 1s critical to our case and I am %
sure that you will weant them in the record, ,

MR. PORTER: You go ahead and get those figures for us. *

MR, BUELL: Cff the record. |

(Disocussion off the record.)

Q (By Mr, Buell) Mr, Speer, do you have the informaslon |
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A Yes, I do. The informstion asked for and is supplied
to me, covering the interval from the bottom of Sand A at a depth 'é
of 1536 to 1598, has an average permeability of .14 milidarcies. '§
It is parhaps simnifieant to note that in our svarages, msh of the|

Mﬁ&rﬁ@tﬁﬁmﬁemmm&umudunm
average, It may or may not reflect tﬁat.

Q Excuse me, Mr. Speer, in that calculation, what censi-
deration d41d you give the fractures?
There are no considerations for it,
Frastures do have permeability?
I am sure they 4o,
They have infinite permeability, do they mot, Mr. Speert
Yes, they do.

o » O > O >

So i1t could be defined that you encountered permsadbility

in this dense shale interval?

v Lol tusalh ki icodidin . il A i i e T = DT
. s el L R S i ; : BRI ke

A Permeability in the fracturing system, yes.

ta
4

a
& ]
}-l
[}
[¢)
<+
Q
o))

N And permeshiliéy 1 in that core analysis
that you had in your hand just thgn?

A .41 milidarcles, yes, average.

Q@ Do you want to change your prior testimony then that no
permeability existed in that interval that we are speaking of?

A Well, when I refer to permeability, I am speaking of

effective permeability, and I do not consider that 41 hundredths

is effective permeabllity, If you take 3 definition of permeabllity,
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Q And in arriving at that average that you gave, which
you say is not effective, you had some perméability of a greater
-mm snd soms permeability of a lesser magnitide, did you?

A Yes.

Q And that's how you got your average?

A That's true. '

Q So that in the dense interval, we have some permsability

that would even meet your definition of effective permeabilityt

A In the fracturing system, yes. In the four feet that

we have shown in this €62-foot intzrval, yes.
| Q Do you happen to have a log of your Williams Number

1 Well with you?

A I belleve so,

MR. PORTER: Is that the El Paso Willlams Number 1 Well?

MR. BUELL: Yes. |

Q (By Mr. Buell) I see, Mr. Speer, that the log you are
locking for is bound there, I have one hére thai’s loose. I will
apologize because it has scribbling on it, but I think for our
purposes we can look at 1tT W1ill you locate what you consider
to be the top of Sand A? Just take a pencil and draw a horizontal
black line at that location,

A The log which you are referring to is the electriec

induction log of El Paso Natural Gas Products Company Number 1

e »..;.—»-.m-....—-...._r.— ——

.y

Williams Well, which is located in the southeast southwest quarter

|
4
z
'
%
5
a
4
!




16 West. I have mariced what I would pick as She esrrelative tep
of Sand A at 8 depth of 2272 on chis partisular log.

Q A1l right, sir. ¥ow, are you familiar encugh With the
leg Snd the losasisn of WM Well tc Xnew that it hes beth your
Somt A and your Send B in it?

A Yes, 1t Goss hawe both sands.

Q And does that eharesteristic of the log in the imterval
between these tuo sends indicats to you a dense imperseable materisl

A Yes, it does. ,

Q WMat would you say ths log charscteristic reflsets
1mmedistely above the $op &f where you pisicsd Sand At

A It refliscts itself & a sihals.

Q mzt‘wmwm,tbem.wmu*
your Sunds A and B?

A A portion of it appears to be 28 impervious and a
portisn mot as impervieus. If by draxing & shals 1ine, which we
4o down here; c!tih}it&ins ﬁhs shale line, a portica of the

interval tbetwesn the two amnds will fail to the inside and s
portion to the outside, S
R But the charscteristic of the log sbove Sand A indicataL
to you an impervious shaie? |
A That is sorrect.

Q What do you geologlstis mean, Mr. Juecr, when you S&y

%

Poumahip-30-Herth, ange | -

on 2 Antliling well, you say you have losty circuisation, what du you
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A Lost circulation?

Q Yes.
_ A ILast olrculation zone, lost circulation material--lost
sireuistion sone indicates some zone of which we lose our circulated

Mllms m&# 4nto" the m |
Q It would be just the opposite of impervicus then, wouldnlt

it, in the semse that it tranamite fluide readily? In fact, it

seals them in the well core and you have trouble even drilling,
do you not? |
A Thatt!s correct.

Q $o0 1t would be just the opposite of impervicus?

A Yes.

Q Would you relate to the Commission the lost ¢ilreculation
trouble your company had in that impervieus shale ipmediately

above Segnd A?

Y TETI F
g ks il

A X am not familiar --

\,NR, SPANN: If the Commission please, we madé no point
of the impervious shale above Point A, and he is referfing to the
shale between 4 and B,.to which I made no reférence. This 1is |
immaterial,

MR. BUELL: May 1t please the Commission, 1 think it is
mateirial., He 1s saying that the intervalibetween Sand A and

sand B 1s impervious. The log shows him that it 1s and he also

says that immediately ahove Sand A, tihe point that he picked on
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tirte—tog; thatthat—wasequalilyimpervious;—in—feet;—in-some-
places more ilmpervious in the structure. This structure between
Sand A and Sand B, he says is serarating the two, but yet in this
imparvious shale that you couldn't penetratewith a hamaer, his

| eczpany ensountersd lost cireulation trouble.

A I éidn't state that we encounieicd iust .1:::1:#‘::. bt

N

you asked me for an interpwetaﬁien of this partiocular log in tha
interval above Sand A, whieh I would interpret as a shale. This
is not--no eleetric log ecan Indicate fracturing, which is permea-
bility, agreed, but on this log I cannot pick out eny fracture
type of permeability. |

Q  (By Wr. Buell) Would you not suspect; Mr. Speer,
assuming for the purpose of this qneétion, that your company 4aid
encounter lest circulation trouble in that shale, would you not%
suspect that perhaps fracturing was responsible for 1t?

A I would think, from looking at this log, that possibly
there was fracturing if we had lost circulatlon, yes.

O Would you then rule out the possibility of the existenoke
of similar fracturing en this so-called ®nse interval between
Sand A and Sand B?

2 I have a record of this particular well and the well
was cored throughout. And if I may check my files, I believe
that we'll find we have no record of any fracturing occurring

in this interval between the bottom of Sand A and the bottom of

Sand B,
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Q Would you Iook at your core analysis again?
A All right, |
Q¢ I recall, Mr. Speer, in your earlier testimony you
mentiened the core reflected fractures in that dense interval?
A The core photographs showed the fracturing, yes; the
analysis Aid net
@ But then you do have evidence that you believe the
photogrephs that fractures do exist?
A Yes.
‘Q And 1g dense?
A In this particular well, the Horseshoe Canyon Number ¥4,
I do have the core analysis of the Willlams and have a tabulation
in which I have indlsated the intervals cored and the presence
or absence of fracturing and this tabulation indicates that there
was no fraecturing in the interval between A and B Sands,

MR, BUELL: Perhaps I should direct thts question to your

"{Counsel, but I wonder 1if yoﬁ all intend later on direct testimony

to introduce a complete core analysis on the wells which you used -
a portion thereof on your Exhibit Two?

A I am not certailn whether we intend to introduce that
or not,

MR, BUELL: I would like to reguest, if the Commission
please, that they be required to submit a complete core analysis,
only a poftion cf which they have reflected on their Exhiblt Two.

[In al;_fairness to the record, T dor.'t believe that 1t can be
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benefit of the complete oore analysis, They used a part of it,
why not all ef 1it.

MR, SPAMM: We will be happy to furnish the complete eore

amalvaie of the wall.

Q (By Mr. Buell) Mr. Speer, while we are back on
Exhibit Two, would you mind going ovér this again a minute?
Directing your attention now to the dense interval which in yewr
opinion forms a effect’ve sealing barrier of commmnication between
Sand and S3and B, I want you $o look at the portion of that exhibit
which reflects what the meiric rceck in that ccre was composed of.
leat's Just start right there and run your eye up and down that
interval and tell me if you see any interval there that does not
gontaln scme sand?

| A You are speaking of the lithology columm?
¢ Yes, lithology.

A"This column, .

‘Q Al right, gir,

A Ve h#ve indicated sand symbols within this intervening
shale body, floating sand grains occur within the shale in this
interval, In faet, I believe we pointed out in testimeny that
occaslonally there were thin sandstone laminz within this shale,
but in a gross aspect, this interval is shaly.

Q@ Doer shale usually contain the magnitude of porosity

which you reflect in your Exhiolt Two?

Despra ey . MzZire & ASSOTITATES

Gengmay LAy HMerORTERS
ALBUQUERQUE NEW MEXiCo
Phone CHopel 3-6691

R AP
i St dat
HAdn gk B




: G 2 Ld 2 i o ¥ oy oot it . -
. R RNt 111 5 T T R R
: AR S N N AR e B e T T R EOR THERRA
; | A (s ! i e i 7 Jr‘[}'

—A— Sempthing -on—thed—order —yol
Q Astually, your porosity in the danse imterval lsecks
stslint datter ShBn iR yeur Send A, does it net, Rv. Speer?
A In tefividesl feet, o5, There are intividwal —
Q It SpPOaNS ©e e SVeRGIl STT Sommistemt dess i, snd
mye wifews -~
s,
-~4han 10 Swsd A?
Yes.
Do you lsppen $o know the average porogity of Smmd A?
on this partioular well?
Yes.
No, I do not,
Al right, sir. Find a single foot in that lithelogy
intawwal there LBAY ShoWE & Soaglsic adbisonse of mandy

o P 0N > L P H >

In the interval between Sand A and Sand B?
Yes. | |
Complete absence of —-

Sand,

--8and?

O o oL o H 0w

Yes.
A Vell, we had a2 small bed here which 4id not inslude--
which I den't believe contained any sand,

Q Would you give us the depth figure on that?

A That depth goes at 1592 tc 90 faet, dentated on graphis

(himseril €y Mt B ASSOOIATES
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presentation: -
Q About s two-foot interval has an absence of sand?
A Ybs; Specifically, there may be other individual
shale beds within this interval --
Q On the lithology --
A ~--without semd.

Q The lithology column does not show that, does it, with

| $he axseption of the 1 two-foot interval on the litholegy celumn

that Goes not reflect sund?

A There 1s some sandiness within the shele, yes.

Q You have found 1 two-foot interval where sand is not
present? |

A I can't make the statement definitely that there is not
shale within this intervening interval that does not have sand in
it. W¥We are not--I could not possibly find a detailed lithologic
mieroscopies description of every foot in here and detcrminp it
that way, but from what information I have here, I ean't Bay whether
theve 18 -- ’

Q Mr. Speer, all I am asking you to do 18 to testify as
to whac your oyn exhibit reflects, and you found one amall two-foo
interval where your exhiblit shows an absence of sand in that dense
interval, did you not?

A That 1is correct

Q@ And do you recall your earlier testimony, Mr. Speer,

that it was at that depth that you observed your fractures in your
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core plotures, wasn't it? R ]
A 'So, that 18 not true, the interval in the ocore pieturn4
occurred below that bentonite bed, t
Q And you have no data avallable tc you that would
{ indicate to you that you have fracturing present at that depth
in this well? |
A Ve have evidence that there 1is rraétumxig oceurring at
this depth of 1590>feet to 94 feet, I believe that was the 1ntervah
shown on the core photos,
Q Whieh 1s pretty close to the dense interval, isn't 1t?
A Well, I belleve we can actually pick out this bentonite
bed on the photographs, if you would like to do that, In fact,
|1 would 1ike to do that. At 1588, if you will notice, there's
an indentation here in the photograph of the core that is refleet1v$
of that bentunite bed, then we have possibly a six-fcot interval ang
then our fracturing. There is a space, then our fraéture occurs
and continues down to a depth of 93, so actually there is some
separation betwoen where ouﬁ fracturing shéws on here and this
bentonlite bed,
Q Would you, as a geologiét, Mé. Speer, ever vecommend
to your company that they perforate and attempt a corpletion 1n an
interval as reflected by the log characteristics that wé encountered
between the bottom of Sand A and the top of 3and B?

A If theve wan gvidence of fracturing vetween that Inter-~
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you not, Mr. Speer, that frecturing is pretty extensive in this
field, in this area, it's common, isn't 1t? |

L Wo, it is not. |

Q You don't agree to that?

A o, I do not. Practuring is not extamiuinﬁhu
partisular field ares.

§ And you have encountered very little frecturing in this

peclt |

A In the present limits of this pool, yes.

MR. BURIL: Could I have this marked as Pan American
Rahidit Cre?

(Mhereypon, the document was merked ss Pan American
Sxhidit Mumber One ror thution.)

Q (By Mr. Buell) Mr. Speer, I hand =~

MR. PORTER: Just 2 moment, Mr. Buell. MNr. Spann, do you
have any objection to receiving this exhibit?

MR. SPANN: I certainly do, I don't even know what it is.
I would like to find out, |

MR. BUELL: Would you like to see 1t? 1It's a log of one
of your wells, I'm sure you have>all seen 1t before,

MR. PAYNE: Yoﬁ are not offering it 1n evidence at the
present time, are you, Mr. Buell?

MR, SPANN: I have no odjectlon to Mr, Buell questioning

Mr, Speer using that exhiblt., I do obJect tto 1t being introduced
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R, MRLL: I am not offering it.
NR. SPANN: 1 see.
| MR. BUELL: I had 1t marked as Xxhibit One so I could efef
o 1%, | |

Q (By %e. Buell) I hand you whst las been maried ss Pan
Aneriosn Exhibit Gme, and which will be offered in evidenece hm;
tﬂﬂ»it’retlcctl & portion of the log on El Paso Horseshoe Canyen
Bmiber 8 Well, Where is that well conpleted, Mr. Speere?

A This well as is shown by yowr exhibit would be completef
in & portion of hat we have selected and designited as 2and A,
and als¢ in Sand B, and I belleve that's where the well is
coupleted. There are sdditlonal perforations below Sand b a
shownn your log here at 2 depth of approximately 1236 feet to
1242 feet.

Q ALL right. You can find on this log the interval that
‘separetes your Sand A and your 3and B, can you not?

A Yes, 1 can, |

Q Ho# does 1t look to you, pretty dense, impervious?

A I would iInterpret the interval %o be very shaly.

Q@ Vell, do you think that the possibility of communieatioh
exlsts between Sand A and B through thls interval?

A No, I don't,

@ You think it is impervious, that you could not transmit

fluid through it?
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A—Thetis—trues
Q All right, sir. I want you to examine the log in the

area of your bottom perforetions from the standpolrit of being

Genge, impervious, sbaiy. aow dccz it commare with vour sqplgltin&

interval between Sand K and Sand B?

It is 8lso dense, possibly more dense.

Yes 8lr, it would sure --

As interpreted from this log.

It would sure appear to be from this log?

- O » O »

Yes.

Q So-thg shale outline on the interval between Sands
A g é 38 reflected on the log opposite your bottom perfiritisni.
would indieate that they were more'shaly than your separation
interval? | |

Q Are you aware of the fact, Mr. Speer, that these
pertbrtéed 1ntervtls were selectively tested? Would you be sur-
prised if your company recovered oil out of that dense, that
impervious shale opposite the bottom perrofations?

A I perhaps misunderstood your previous question, I was
referring to-the impervious interval that occurs between the depth
of 1206 down to approximately the top of where yﬁu show we have
perforated, I would agree that what we have perforatedvin the
bottom set or perforations is in all probability impervious

aiso.
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perfosmations are completed in, you got & better test out of that
impervious shale than you did out of what you are calling Send B,
814 you iow that? o |

A I would be surprismed to learn that.

Q You ested fourtaen barrels of oil an hour out ef Semd
B.
Sand B, that's the interval from a depth of 1198 to -=
Yes, sir.
~-«1206, fourteen barrels per hour,

o » P >

Pourteen barrels of oil per day ocut of Sand B, but out
of this hard, impervious formation that won't trensmit fluld, you
recovered sighty-six berrels of o1l --

MR SPANN: I am going to object to Mr. Busll testifying.
Thiu witness said he didn't know and those are not the faets in |

'34

evidensce. As tc Mr, Buell’s dirvect statements, I think he ought
te be under oath if he 13 soing~to testify.
MR. PORTER: The Commission will sustain the objestion.
Just sak she witness if he Wneows,
MR, BUELL: Yes, sir.
Q (By Mr. Buell) You were not aware of these teste,
Mr, Speer, were you?
A Not as to the cxact amounts of oll vecovered,

Q Would not information such as this, Mr, Speer, make a

dent in your opinion that Sand A and Sand B are irretrievabply,
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A No, 1t wouldn't, Wiat you are referring to is the
bottom extent of the perforations here, they are below the depth
that we hawe skt G5 Sad B. We have not discussed what the
posmidility of oil produstion is below that depth todite that I
kmow of. I know alse that there is & possibiiity in individual
testing of some commmication behind a pipe, a number of things
are possible to secount for, but in this particulsr case, I would
be surprised that oil could be recoversble from this silt zone
that we show here perforated below Sand B,

MR. BUELL: Thet's 211 I have, if it please the Commission,

MR, PORTER: xngunz have a2 question of the witness?

CROSS IEANTMATION
BY Wr. HINOX:

Q Mr. Speer, I direct your attention to your Exhibit
Sour. That exhibit, I believe, purports to show all the wells
which have been drilled in the Horseshoe Gallup area? “

A The overlay itgelf indicates the wells that were drilled
up to, as far as I know, the time that the index map, Exhibilt
Number One, was made which was Pebruary 11. )

Q It is Exhibit One then that shows the wells?

A Yes.

Q Approximately how many wells have been drilled in the
area?

A velieve that there are approximately 110 wells.
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O thwse 10 wlls how mmny 'mve bewnm coapletedtm——— 1
both the A and B formmations?

A I have a tabulation of that figure. Ry figures indi-
cats that there wers & towel of 110 wells drilled at the $iss st
the sxhibits were prepered, and o4 pioducsd frem Sands A and B,
35 from Sand A only and 10 frem Sand B only.

Q Those 6% wells, they have an open well bore for both
formaticas, A and BY |

A That is correct.

Q They have besn Gpened for sometiwe?

A Yes,

Q In astual practice, the operators, all of the operators)
have tremted both formetions, A and B zZones, as one reserveir,

1sn't that right, % to this time?

MR. SPANNR: Object to that as calling for a c¢onclusien.

He couldn't possibly answer what the other operators have done

or how they treated these,

B
4
I

MR, HINKIE: He testified -that 6& wells ha-ve been coupleto?
that way. | -
| Q (By Mr. Hinkle} Do you know of any case where an
cperator has penetrated voth A and B zones and they have not |
perforated, tried to make the well in both A and B zones?
A No, I do not,.
Q Well, isn't it a fact then that the operators have

treated both of these zones up to thic time as a common reservoir?
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MR. SPANN: I still object, for the reason that he san't
answer as far as the other operators are congerned.

Q@ (®y Mr. Hinkle) Isn't it a fact that --

NR. PORTER: Just a moment, Mr, Hinkle,

MR, HINKLX: I'11 withdrew the question.

MR. PORTER: fThark you, that simplifies it.

Q@ (By mr. Minkle) 1Isn't it a fact that up to this time,
beth the A ann B zones have been in actual communication thrnush
thene 64 ualls whieh you mentioned above?

A Yes.

MR. HDEKIE: That's all,

MR, PORTRR: Anyone have a queéﬁioﬁ?

MR, GOVE: Norman Gove of Petro-Atlas. I want 5o point
out #mthlng, if the Comission please --

MR. PAYRE: Do you have a resident Counsel, Nr. Gove?

MR, GOVE: No Sir, but I want to find out if Mr. Speer

has made an srror. He showe 2 well of oure beine n*pe feat above

o

and A and does not have 1t included in this area, That's my

MR, PAYNE: Is that an error, Mr, Speer?
A V¥Which particular well?
MR, GOVE: NavaJo Number 2 in Section 33, in the southwest

of the southeast of 33?2 You have that at nine feet and I don't

know whether you lndicated that as a change in the very beging;ggm
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3 ~OF 5T oh YOour XYNIbIT FOUY, -
i A You are correct, we indicated a nine-foot thickness

for 1t.

MR. QOVE: That's in the Ute-Navajo?

: "\-;‘ | A TUte-lavajo, yes.
o KR, GOVR: That’s just an error then?

A Yes.

MR. GOVE: In other words, that forty acres should be
included in that --

A That 1s correet.
Q Sand pit?

A Yes.

MR. GOVE: I thought you had Just overlooked it, thank

é , MR. PORTER: Does anyone else have a question?

% MR. FISCHER: Yes, slr.

§ i MR. PORTER: Mr. Fischer?

 CROSS EXAMINATION

| 5Y MR, FISCHER: | | | | - ?g

Q Mr..Speer, I just want to ask you about this one, this
Atlantic Well Number 31 in 31, 31, 16, 1Is that actually a pro-
ducing well af the present time, is 1% called a producing well?

A We have 1t so indicated on this map, yes.

Q@ And your cross secbion through this fleld is shown here

oizly Lo correlate your logs, is that corcect?
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Q You have no exhibits showing the structure of this sand
or these two sande in that area?

A No, I don't,

Q Are you avare of the fact that the sand down towerd
‘the moutheast on your msp there dips pretty sharply?

A In this particular area?

Q Yes.

A Yes, it refleets a hogback monocline and dips very
'tbwﬁpt1y~in through this aree into the basin.

Q Is thet a--would you give me your explanation of the
cause for that dip, that steep dip in that areat

A The lfesp dip in that area, as I say, reflects a hogbask
mnnoel;ne, a foature whizh is--a change which is developed in
.thin particular area, a definite depositional sand that we have
besn talking sbout today. Part of the San Juan Basin is reflected
by this steep dip, There are relatively gentle dips here and
along about in this area we nad a steepening of the dip up to.as
high as 60 degrees,

Q Well, 1sn't 1t possible that \. .t shale might be
fractured down there due to the flexing after deposition?

A We have fracturing evidence 1in tﬁe Verde-Gallup fielqd,
which liee to the northeast of our map here, yes, and we believe

that the fracturing is a result of this abrupt flexing along the

hogback monocline, — ,I”nw
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A We bolieve that this is & result of this [lexing, the
rosessien of the beds in thats produsing interval at Verde, tlat
this stress was by frasturing. As you move to fae seuthwess, or |
Mk 3o She gewroe Sres of the rvodusing intervel &t Verde. the
sxtremely pro@mtive sand barrier, as wowld be sapested in meuing
in the direstisn of the soures. AtamtmmN
21 Fase's Maleoews Lease and @ thiz zmp in Sestion 6 of 30 Newth, !
Aaign 15 VWest, we have sand bodies sppearing in the pro@using F
intervel, Which is csrrelative with Samd A sver the Nerseshos
Canyen sres. Ve belisve that this tmeredse in the sandimers back
o the seuthanes is sifesting the adility of these reeks to !rlctafe.
AS so stated in 1957 in an artisle in the Your Cicmars Guidebook
by myself, we beliove that probadly the stretogrephic flow weuld
sveniuklly eliminste the fracturing system. That is evidensed
in Yerde ¥né evidensed on the hamis of our wells drilled in the

Kalecooun area, that is deconing evident,

© This Number 1C Well, whieh 18 in the extreme—-Hwuber 10
Malcocun Well located in Seetion © of 30 Norii, 1D Wast, was = tA
very weak well producing on the order of some five or ten barrels
a dgy. The Number 5 Vell, whieh is also down in the extrene
southwestarn end of Verde, 1e also very wWehk, a very weak well.
The HAaleocw: Nusber 1 Ls temporarily abandoncd, produces no oil,

and it is perforated and wps fraced in the interval which is !
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nappening is that the frecturing system is playing out into this
aret of the Verde fleld,

Q Plaging out? |
A Yes, dissipating, and that's mmmmtamq

et

basfing or flexing rather then bresking because of their better
cempetancy. AB you move up in the better area of V&rﬂn, the i
Prefucing interval is demimntly shale, frectured shale, and Verds,
of sswres, produses Ifrom a fractured reservoir wheress Horieshoe ;
produses frem 3 sand reservoic,

Q his 1 Paso well in the northesst, or rather the
nertwsst northwest of Section 12, 30, 16, do you have say sore
snalysis of thet well? |

A The Fl1 Pasc Products 1-A Willlaws?

Q Yes.

A Nay I oheck my books hore? I don't believe that we

have, but let me make sure. No, the Willisms 1-A Well was not

cored. } o
@ It was not cored? |
A Thatt!s correct, %
Q@ Do you have a log on that well, an electric log?
A Yes, a portion of an electric log, I have a copy of
the lcg,

e~ Q Wouid you put thalt over the bourd, please? Just a .rzximh, .

:
CiER R ASSOCITATES !
PG e :

DIF ARl E
.




} ,
i 157
i iT% you JOINg ; thoselogs, or could-you-enver —— —

i
ithat log as an exhibit in this omse?

!
A I eould if it is desired, yes, & portien of the log. {}
What we have done 18 cut sut the Laver Gallup seetion and attashed
the haading to the pack ui 1% 2or refarence. |
| MR. PISCHER: ALl right, that's all I have. Would yeu
enter that, pleese?
K%, POFTER

Is there objection to the admission of this

exhibig?
It will be received in the recoxrd.

I i W

MR, FISCHER: e, Speer, would you consider the well in
the E’Moe‘-esliup pool to be producing from the Bmsewuq
poel?

A The Williams i-A well?

MR, FI*'_cR: The well in the northwest northwest of | ;

8ection 12, 30, 162

A Yes, I would consider it to lie within the Horshoe-

Canyon fleld,

MR. FIRCHER: Thank you, that's all,
MR. PORTER: Mr, Verity?
. MR, VERITY: Verity for Southern Unlon, : !

CROSS_EXAMINATION

.
I

lown _at different times and different methods, I belleve? ‘

e 24
Araunuaage NEw Mo
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|

%

Q 1s it never an eventuality that we have two different f

sands, producing sand bodies, layed down at different times énd l

@ifferent methods that there is nc nroducing or permeable foruntio%

1n Betweent |

B A Tt is possible to have a permssble body, via fracturing
or ~-

Q In other words, the fact that these two bodies were
isayed down at different times in different ways does not necessarily
indicate that the interval in between 1s not permeable, does 1t?

A No, that is correct, - v

Q ‘So any conclusion that might have Deen mide with regard
to the impervious nature of the interval in betwéon because of the'%

two bodies Deing layed down at different times 1a arroneous, is

that correct? |

A In the sense that you have dilscussed it, yes. %

Q And I wonder if for the minute, are you famliliar %

with the producing horizon in the wells in the Bisti-Gallup pool? %

; A Yes, I an, g

Q Are you familier with the fact that there you also-ha#e%

two producing sand bodies that ars divided oy an interval?
A Yes.

Q Isn't there a comparison between the situatlon there ang

the situatlion here?

A A ccmpariscn in what manner?

Aveuycuiryus MNew Moo
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—Q@ Wtth regard toseparation of the -two -sonest
A W¥Well, the twy sands 4thal{ I Lelieve you rererred to in
the Bisti ares were related in a depositionkl mamner. They are
swpiratsd axd I believe they arc produeing ..om the Bisti.
Q@ Would you say that the Bisti also is two separste,

common sources of supply? |

A That the Bisti sand produced at --

Q That the upper and the lower membar there are separete,
eelnnn §ﬁurae£ of supply? |

MR. BPANN: Object to that as being‘innaterial to the 1asug'
before us here.

MR. PORTER: Objection sustained.

Q (By Nr. Verity) Turning then for the moment, Mr.
Speer, to’thn core, how large a core did you take in this well,
that you presentad?

A I believe the core diameter is four inches.

Q Can you tell us whether--I believe you tastifisd that

at one place you did encounter a vertical fracture in .it?

A Yes,

Q cﬁn you tell us whether that vertical fracture is
100 per cent vertical?

A I don't know that it was 100 per cent vertical, I

think that it can be obssrved on here that the verticaili line is

90 degrees to the --

Q Then 1f it were only 90 degrees, 1t would run outvpfmthém

|
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If it were only 90 dcgrees, it might ran off the core.
Well, at 90 degrees, couldn't it run off the core?
At the bottom, yes.

s > O >

| ItmléuwmAmmmimmwﬁ
impervisus interval? In other words, couldn't that fracture be
pioked up at another core in this proﬁucing.pool?
A The sare fracture, it's concaivable,

| Q Suppose you moved cver three feet and took another sore?
Weuldn't it be obvious that you could encounter the same or &
similar fracture at a differant depthe
| Well, that would be supposition on my part.
Well, 1% would be possible that you sould, wouldn't 1t?

If we started frecturing three feet over?
™hat's right, at a different level.

That's true,

e > £ » O »

Have you taken other cores of the interval in between
the producing zones in this pool? |

A Yes, we have,

Q@ I believe you stated earlier to Mr. Buell that you

would introduce later the core analyses on this core?

A That's true.
MR. VERITY: That's all,

MR. PORTER: Anyone else have a question of Mr. Speer?

MR. STAMETS: VYes, sir.
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| some other cenfiguration?

MR PORTERT— s e e e -
CROSS EXAMINATION

BY MR, STAMETS:

Q My, Speer, how did you hang the logs shown on Exhibits
Pive, Six, Seven and Eighty

A The base line for the Exhibits Five, Six, Seven snd
Zight is the top of What we have designated as the Sand A interval,
The logs are hung on that datum,

Q In other wonds, if one were to see a true pleture of
thess distances at the time they were layed down or as they are
eurrently attnding, it would not be the same as this, it would be

A If thc logs were hung on a structural datum?
Q Yes.
- A That's true, they would not be showing what iz shewn

Q@ I would liks to hear again your ides of the sedinantarj
history of Sand B, just how it was layed down?

A Priefly, I believe that S2nd B was deponsited in an

off-shore channel or trough that has been eroded out of the sllt- ]
gshale Interval below Sand B on these logs, deposited by the aeredeg
and the velocity of the current, and that completely filled the
trough, and then the normal sedimental cirecle, fine grain‘sediment4

were layed down, wWhich buricd Sand B;

Q What forces created this channel, do you have an ideav

Nt A e poas

SUtRTES
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TR T O TIOU SETKIN BB tU thE erosive AgEnt, 1, T
-~ that I delieve in the testimony that it may possibly be a sub-

A

marine cff-shore, long shore current. There are probably other
aXplamations, Dut the point was that there was 2 channel, oxntxttiJn
Q Thet's the point I am not sure of. Can you show me

today where sush a chamnel or sush 2 line off of the shoreline was?
A Vell, we d0 not have anywhere in the world today that

I now it a2 comparison of the upper cretacious sea, and the

senditicn, I doubt 1f it could exist in the present offshore
const. A I am not aware of any simtlar cccurrence in the presenﬁ'
4y, no. | | | |
- Q Are these types of chznnels & major g&ologieal ocgurITende
threughout the world? |
A I would intercret it as a localized situation, but I

s sure that they occur around the world today or in the past.

Q Fave you found evidence of & beach {o the southwest
of this exposed -~ '

A Near the hégback field, which 1lies to the éouﬁnwest
some s8ix or eight miles from the present Forseshoe Canyon field,
there might be an cuterop of Gsllup which we have interpreted as
a beach type deposit,

Q Qoing on from that, if beds such as you have depicted

here were dipplng at say a rate of one hundrad feet per mile and

then within the length of one section would change to a depth of
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be frastured?

A I would not expeot the beds--it would depend on what !
stresses were exarted. I ac 2ssuming that you sre speaking of the
bodis after they have $olidified and become rook?

o men. |

A The fracturing I think wouid depend upen the smount of
frecturel deformation to the beds and in this particular ares, if
that's what you have reference to, I don't know for sure what the
dips of the beds are at the present time in terws of feet per mile|
but I would not expect fracturing to occur in the area of a &ip of
| a depth that oecurs in the Herseshoe Canyon area.

Q@ That's exactly whet I ssked. I nasked thet if beds
guch as these would go from a depth of one hundred feet to nins
hundred to & thousand feet per mile within the distance of one
seetion, would you normally expect fracture?

A It would --

Q Would you mind explaining that?

A It would depend on the llthology of the particular
bedg bf which ybu were speaking. | | ?
Q Beds such as we have here, sands and shaies such as youé
have encountered here?
A With eand and shale, I believ: 1% would be competent
enough to resist fracturing. !

Q Competent enough to resist fractvring?

DesanLEy Mogrg & ASSOIATES
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xYes I
Q Do inecompetent beds frecture?

A Ir the sense thet you are using it, yes,

Q& Iz that in a normal geological sense?

A That would depend 2 lot on the ability of competeney

and npowpeteney of the beds that you refer to specifieslly. Pc!thl

I should state that differently, that these particuler beds that
you are referring to, Sard A and the intervening shale in 3and B, E
I éo not belfeve would react toc the type of structural deformation
When you are speaking about fractures.

| How sbout the ehaleé

R, X Vﬁo not believe so.

It would not fracture either?

Ho.

o » O » P

How do you account'for the:fracture that &ou have down
there?

A VWell, for cone thing, we are, even in this perticular
case showm on Exhibit NMumber Nines, we are not entirely certain
that this iz actually formation fracturing, it my actually de
due to stress of the~~during the course of the cbring operation.,

Q In other words, more stress wéuld be exerted to the |

bed during & coring operation than weculdle exerted for the bending |

wa2

A It could possibly ve a fracture that w®e have noted or

desceribsd and contricuted be thc Industry in general, Of course,
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1ithologlie fracturing normal tc formation, o that you way
Lctnally have a listing of fracturing, new description of cores
that may not be the formation ltself.

MR, STAMZTS: That!s all I have.

MR, PORTER: Nr. Verity?

CROSS ZXAMINATION

BY Ni. VERIPY:

Q K. Speer, how much permeabllity do you consider
mecemry for a zone to be produced?

A Well, it would be difficult to hang it ma specifie
nunber or rule of the thumb, In this particular‘area, something
in excess of one milidarcy permeablility.

| % And as tc the amoumt reguircd, it would dépend on
whether or not it was producing throuzh fraetures or through
norwal permeabllity, wouldnit 1t?

A The amount required of what?

,5.,;:qunwf!F!m“‘ Y L
. ’ ER BT AR S 1

A ™Mo produce, the amount of permeadllity?

A Would depend upon -~
- Q It would depand upon whathar or not there was vertical
fracturing, would 1t not?
A I am not sure I understand your question. Would you
re-state 1f, pleasa?

q Where you have vertieal fracsturing, it will produce

I a lot swalier degrea ol paraeabilitfiy, a meagured vsrmeabilliy, K
i g<] ZX S N
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than 1t will where you bave no vertvical Irdsturing, I8 THEY WAEHTY |

A That!s true.

MR. PORTER: Anyone else have 2 question?

BR. SFAMN: If the Gommission please, i nave nere ins
mmmsmmtﬁr. Buell wanted. Do you want this in
evidense?

MR, BNRIL: Yes, I think it should be in the record,

MR, SPANN: That should be marked Exhibit NinerB.,

(whezwpm, the document was marked as Applicant's Exhib2t |
Wamber ¥ine-B for identification.) |

MR, SPANN: I think that if he 1s going to cross examine
further lhout‘that, Mr. Speer ought to have a ehance %o look at
3t 1f he hesntt zzen 1t, IF you Just want it in -~

MR. BUELL: That's 211, I'm through. Did you say Mr.
Spser hadan't seen it? : b

Hi. SPANN: I said I didn't know whether he had and I
thought he should have 2 chance to look at it if you were going %o
question him about 1t.

MR, ?ORTER:' The witness may be excused,

(Withess excused.)

MR. PORTER: Hou many more wiileases do you have, Mr. Spanﬁ?

MR. SPANN: Two.

MR, PORTER: Two more. We will have a sghort recess.

(Short recess.)
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— Spevn, will yeu prooceed. !

¥R, SPANN: Cnould ve ask Mr. Speer a couple of quo:t‘unn
on redivect examination?

ME, PORTER: Surely.

MR. SPANN: Mr. voodward has a couple of questions
to sak him.

REDIRICT EXAHINATION

BY: MA. MOODWARD:
; Q Mr. Speer, considering the lithology amd configﬁuti*
of Sands A and B a3 you have testified to those matters, does

the particular depositiomal history of Sands A and B indiecate

 two z0me8? |
A The depositionai nistory in tuis particular ares would 3

Indicate separetion rather than communication.

Q Is there separite derosiiional hietory to indicate

anything atcut the likeliheod or the possibility of c\cmnicatiw%
throuzh a comaon sand body? | | | :
A No, there is no:.
¢  ‘"nere are Lis4onces, arc thers not, where the separatie
eands may be cornected to « commen sand Lody as tag fingers of
tne hand are ¢ocrmected (o the »nalm, is tLnat true?
A Tast 18 vrue.,  lnere are exauwples Ao vhe San Juan
3z2£in and Mesaverus sec t:;o"ns; of other upper cretaceous beds where

4 they have commected as wvou have depicted i+, In this particular |

Digsse
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ared, &s we have shown in ocur cross sectlons, there 13 very 11
1iielihood of this type aof commeation bedwssn 550 A and Sand B 1|
at same point further awmy. %

a mmmmmtmsmnmxmmamm}u
that pesaibility or makes it less likely? | ' |

A Yes, in this particular ares.

Q Now, Mxr. Speer, why did ycu hang your cross sections |
on the top of Sand A?

A As has besn previously pointed out, we have hung all
of our cxees sectioms on this Base line, which is the top of
Sand A. The first prevequisite for & base 1line that you look for
in hANging your cross sectioms is something that can be correlated
W’mmmtmm'tqimbohu'memsu&tmu
on. MWew, vhen the field was first discovered and imsedistely |

after the first Jew wells were drilled, we sought a common datum
point that we could corrslate the ares, and it seemed likely thaq

i
i
i
13

probably ths cenosity weuld be one of these, the limestone that

forms the cenosity would be the pest Tning Lo avtempi to put

~ our ocross sections on, but we found after the drilling, density,
the density of drilling increased and we had no mere control.

What happened was that these particular thin beds, and we have

deacribed them from cores and samples &s this upper kick which
you see on this well, the Petro Atlas 1 B Horseshoe Canyon Well

en Exhibit § at s depth of aprroximstely 1620, this 18 a calearedus
_siltatone. That is, this particular bed here that is depicted =

{
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Sand B was that the top bed that I have shown here disappears or

. e ¥ - - Qg e

you can ses from tliis cross section, can be carried for some
distance. uathop:mmduhstnmeg::»touttmd.ntemtt-x'elatan\t'T
3 depesition was that--and we felt thet we conld correlate these
partisular beds vith seme accuracy beosuse they have distimetive
charasteristies, different from one another cn the eisetric

log--ahat happensd when we got out in the ares of depositiem of

conlesses with Sand B and also that the first limestone kiek
the ssme thdng. I think it is showmn in this particular well
Tom Bolack Ne. 2 Bolack.
mmmstmmmmmw
mmunwwdwnmmimmbmx
believe that 1s further proof of this srrosion of the truugh
in this srea.
Now, the third kieck, of course, is not shown over the
field area for the simple reason that most of the walls didn't

8o deep sncugh to pick it up, sc it 4id not serve as a good

correlative point over the entire field. OFf souree, we did not

want tc use th2 top and bottom of Sand B because we were attempt
ing to discover what the configuration was. lLikewise, Sand A

presented difficulties, Hewever, the top of Sand A 1s overlain
vy & befxtonite bed, anc in every instance that I know of, which -

varies In thickness, gste down 28 low as elght inchea, Some

e 1 i s e e

course bentonite, of couraes, 1a & good fime marker, according !
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to my geolegic understanding. It offered a point that we could
select over the entire field area with aceureucy, and serves as
the best point to hang Sur aross ssctions frem. If you atwempt |
h“nmmawmdmcmwn&am‘
Fou semdl smdvelate them, When you @At GUt iR the edge sYes of
3and B Gpasition vhere the base 1ine is pisked, sy to this
1imestens here, you would not get essentiaily a picture of a
shanmel o trough through it because of this distance betwesn
ﬁtwwmﬁ&ﬂBMﬂncenosiw, but what you
wﬁﬁnh'tmmmwwawhnmmtor

wmwdmn,mmfaltmtmaMMpoAt

Mﬁimnm&mwmtmmehnmmm:-
cress sestiom,
MR. JOGEMARD: Trat's all. ]

MR. PGRTER: Anyone else have & queation? The witneds

may be exsused.
| (Witness excused.)
KR, SPANN: Mr. Walsh will be our next witness.
EWELL N.‘ WALSH
called aa a uitmss,'v naving been first duly sworn, testified
as fcllows: ‘.
DIRECT EKAMINRTION‘
BY: MR, SPANN:
G would you state your nBme, piease.

— A Emall N Walen.
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W WA 46 yea IIve?
A Pammington, New Mexico. '[
Q By whom are you eeployed and in what capasity?
A  Mepleyad by K1 Paso Matural Gas Products Company as
divisien petrolewm eugineer, 3an Juan Divisies.
Q  Hawve you previeusly qualified befers this Cemmission
utmw
| A I have,
Q  In your capacity as a petrolews emgineer, have you
made a stedy of tha Horseshse Cangon Field?
A I have,

Q  Nr. Walsh, you have Kxhibits 10 through 16 before you,
15 that eorrect?

\
[}

A That's corvest.

Q@ R rasc’s axhibiis? i

4 You,
' Are you familiar with those exhibits?

A Ian, | |
Q Were they prepared under your supervision or dimtid&n?
A Thsy were,

Q What dces ixhibit Ho. 10 show? -

A EX Paso Naturel Ges Producus' Exhibit, Ro. 10 18 a

tabulation showing the operator, lease, well number, location,

complstion date, perforations in Sand A and/or Sand B, the total

depth of the well, and the potential,
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W NOW, WhEn WaB U d1SSOVeTY Well complwted 'm‘f"'—“

_ - - i

fieidi ;

A mmﬂnniammm.cwb.l g E
losated in the NE of the SX of Section 4, Township 30 North, Rangs i
16 West. nnunmmmmmwmmnmt}p
and during September, 1957, wes purchassd by the X1 Paso Maturel
6th. Perdon me, September 21st, 1956.

Q  How many wells are now completed in the field?

A There are & total of ome hundred and ten wells in
this field area.

Q  And how many are completed in Sand A and B, and
- ‘how sany in Sand A alene and how sy in Sand B alone?

A There are thirty-six wells ccmpleted in Sand A alome)
ten wolla completed in Sand B alone, sixty-four wells completed
in both sands. |

MR, PORTER: Sixty-four?
A Yes, sir. |
Q Now, ui_at doas El Paso's Rxhidbit 11 show?

. . |
A El Paso's Exhibit 11 is a tabulation of the average

{
properties determined by core analyses of Sands A and B. In
the ceae of Sand A, the core analyses from twenty-two wells

were usad, In Sand B, the core analyses of eighteen wells. 'rhero

properties are: Aversage perosity for Sand A, 14.3 per cent.

For Sand B, 18.1 per cent. The medium peremeability for Sand A

i
DranyLEy - MIER & ASSOTIATES ¢
Gaxeal Lawe REFDIRTIHS s

4

!




-3
W

3 =illi%iNies, ror Sand B, 95 millidarcies. Averege conmate

water saturation detemminid from capillary tests for Sand A,

PP SEUDS S S —

&40 per cant; for Sand B, 35.5 per ceant. Average total water
saturation, 20.1 per cent for Sand A; for 3and B 40.6 per ceat.
Averege residual olil maturetions, Sand A, 13.5 per cent; Samd
By 15.5 per eemt.

¢ Mhat does Exhikit 12 show?

& El Pasc Naturul Gas Product Company's Exhibit No.

El Paso Mtwral Gas Produst Cempery's wells in tne Horseshoe-
Gllp £1814. There were individual pressures taken for eseh
of the sinda. In the sase of Sand A, & plus datum of 81.75 |
was used threughout these wells, In tho cace of Sand 3, & pius |
datum of 40.75 was used sareughout these wells. We have imelnded
a third eolumm in which Sand B is correeted to the datum plus
A1.7S. In somu cases there are companies that will determine

b
f

, - the pressures at one datum even from individusl zomes. From
| this exhibit, molating to thezbmlhoo Canyon no 2 "B", M:o*
- in the NE of the NW of Secticn 4, Township 30 North, Range 16 |
Wost, the pressure measured by bomd for Sand £ at Vthc 81.75 ﬁﬁnu
221 pouris. Tho pressure measured for Sand 5 at a plus datum
of 40.75 was 264 nounds. The pressure as calouslted for Sand

B &8¢ & plus datum of 41.75 was 243 poundis. This is to show that

there is a difference in bottomr hole preasure. On the other

welis you might note that there is mlso & diffspenca between the!
i
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two pressures of the sand. The Horseshoe Carmgon 2 "B Well is
the only one t0 my knowledgs that has had a bamd run to de
the bettca hole pressures of the sands indiv’dualiy. In the

ummmw.x_mm.umn.z'x".mm#a

are saturel, completed maturally, not fraotured. Due to the
sime the Moreeshoe Canyon Ho. i ani 2 "3" were drilled and udi-
pisted, we considered this initial bottem hols pressure survey -
for that field area.

Q  Now, referring to Exhibit 13, what does that show?

A El Paso Natural Gas Products Company's Exhibit ¥No.
13 is a tabulation of individual preduction tests that have been
mads on Sands A and B in the Horseahoe-Gullup field. In the
case of the Horseshce Canyom No. &, you might note that this
well has not besn sand-sil frectured in sither sand. There is
1in Saxxd A only & 21 barvel per day volume. This well was
tested in each sand for an average, for seven days, and the
average production calculated over that seven-day period. You
night also note the difference in the gas-oil ratios, on Horse-
'-*ca—a-c#:.*c.eama. In these wells, both sands were sand-
04l fractured. Again, these wells were produced for seven days

in each sand, and this is the average iamduction during that

é
!
i
|

1
L

seven-day pericd. Again, I might indicate not only the differentes

in amount of production, but alsco the differences in GOR. The

Horseshoe Canyon 2 "B" as ¥ stated before ha: not been sand-oll
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the oil. i

The Atlantic Refining Company's Nevajo No. ) was ual-eu%
frastured and thiz well was tested in each zone by swabbing. n*
Mmrican Corporstion's Aldlin Me. 1 “A", both sands weve samd-
01l fractured and sach Of the two zomes were »ut o5 s pump Tod
teating. In each of the canes where an individual test was made
on eaech of the sands, eilther a bridge plug was set between the
sands or a packar.

Q  Mr. Walsh, do these vests indicate that each sand
can prodtoe meze than a 40-acre lilnuabln? /

A To me they de indicate that the sands are capable
ér producing & normhl §0-acre unit allowable.

Q  You were here snd heard Mr. sgeer's teatimony?

A I was.

Q Incidently, were any other tests mede otaer than those
that you nave testified te on thoae wells?y

A There might de other tests throughout the fleld that%
1 do not have knowledes ef, |

Q Considering Mr. Speer's testimony and the results
of thesé tests that you just testifled to, héve you an opinion

as to che possibility of communication between the two sandas?

A In my opinion, Mr. Speer's teatimony and the pressux"

surveys we have run aud these producing tests indicate to _:;ethgf o

|

{
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mution.

Q ¥Well, in your opinion, based on these teats and on
Rr. Speer's testimony, are Jands A and B separate common Seurees
of sugply?

A They ar? in my estimation common separete sowress of

PPy . :
Q Under the definition of that term 28 retained in i
the 311 Comservation Commission's Rules and Regulations? |
A umwmtionmuzmdmmm”mm-§
cioun, 5. §

Q@  MWow, considering the results of the bottom hole

mre test, the core amalywes, ihs pumping and swabbing “est,

acresge 1in your opinion emn be druined by a well completed |
in each of thess sands? ’

A In my opinion a well could at least drain 40-acres
frui each of the sands,

Q Now, assming we have wella sompleted in both the
|
sandx, Sand A and B, and offset wells in Sand A, what will oceur

a2 petween those wells insorar'as dreinage i3 concerned?

i
f
i

A (Ooing to Exhibit 1 to use poésibly an example, using
the same two wells that Mr, Speer used, that being the Bolack
10 in Che SE of the NW of Section 10, Township 30 West, Range
10 West, and the El Paso Natural Produts Company's Well No., 2

i

in the SW of the NW of Section 10, Township 30 North, Hange 16 |
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one sand opeted, and im this case, the well is produsing its

and producing. In the case of the Produets Company's well Mo, §
10, there 1s only the A Sand opened and produeing. rnmsua,l
whieh Mr. Bolack s predusing from, he is predusing the nommal |
uwnit sllowable with hoth samds cpemed, ummmf
& suhetantial portiea of his allowsble frem eseh.

mmmn&nmmom.m_mu

nerwal unit allowsble from cne sand. Cansidering the rate of
withérendfl that . Bolsck is using over here in cemparison to 4
yate of withdrewl in the K1 Faso Well Ne. 10, there is the chence
of ereating the lower pressure ares around the El Pase Well No.
10 in eomparison to the pressure drawdowa frem Me, Bolaock's Ne.
10, In doing that, creating unstsble condition of pressure
betwesn: the twe wells, there is » considerable chance for fluid
within Sand A to meve towards the El Paso Well No. 10. Inm
order for fluid to do that, it would have to cross the lease
line, the line between the two 40-acre trects. Now, this 1s not
the snly instanes in which this could hsppen. It cculd alsn
happen, as Mr, Speer has stated, with Mr. Bolack's Ke. 11 and |
the E Paso Products® No. 13, and along both of the fianks 1n !
#hich the probably productive 1imits of Sand B are. This con-

ditien sould exist.

Iooking at it, the whole field, we have wells on this

northeast flank that not only Bl Paso Products, but other opcrat%rs
, e
s 5—,4;'9_,! N ixbsa#f::,\vzs 1
Al :"[Q‘l:‘;’:?\')\_:’\ﬁj iy\lEE"',‘:?Q.‘:{:}:»g;o Y
Phone CHapel 3-6491 ;




mmummMsrhakorpounnonthutMmM§
ing frem one sand only, produeing their normal umit allowable,

and then having wells within the area that you san effectively
predase from both sands. Over a period of time you would have
the same situation exist as you would have betwess the Bolaek
M, 10 and the K3 Tuse Profuests’ No. 10 in that theve cowseiva
wnnmwmmmnmmm~m
of the field to the cutside due to the drawdown in pressure of

|
I
|
i
|
%

Send 4 in the flank aves as sompsred to the dmawdown in Sand A
in the other pbwtion of the field, ‘

i
Q nthoumwaymoponwﬁubothmsww-i
teot himpelf frem sueh drainsge under present rules and regilstif
A mmmmamntm,m,mnu
wmy an operator Jzm protect himself.

Q Do youlmve any recommendations how an cperater might
be affirded an opportunity te produce this oll underlying his
property? o

A I would recovmend that the operatora be given the
SppeTtunity to ee&yi&i;aiy scpmie and produce the twe sands,
Sand A and Sand B individuslly.

78

2 4

&  And have you an opinion as to what production technigues

will result in the greatest ultimate recovery of oil from Sands
A and B?

A Prom a study of our company and other companies in

DEARNLEY - MfiER & ACSCTIATES
Genraay Law faronions
ALBUQUERQUE. Naw MEXICO
Phone CHapel 3-6691




A In ay opinien it would requize separats injection

Q Wow, ein this be done; or 1s it prectical to under-
take such & progrem as long a2 production from the two sands
i3 comminglad thnmmgh the same well bore?

A  In my opinion, it would not be prectisal to under-
take such & pregrem in which, on the producing well, the produc-
tion was commingled in the well bore. |

Q@ Will you explain that, M. Walsh? |

A In this ares, still using tae theught of water flood
threwgh the evidence presented here, the sands evidently have
different formstion charecteristics. 1In order to effectively

water flood an ares such as this, the injection wells will have |

to have the installation in which the water will be injected
into emch of the sands mun; With such «uuuoai of
the different formation charecteristics of the two sands and
havim to have a separante water flood program for eash of the
sands, unless the preducing wells 2lss krave the production
from each of the sands separated; the water flood, of course,

the front would be moving through these sanda, and due to the

different formation characteristics would most likely reach the .

DeamnLey MEreR/ & ASSOTIATES
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the ared, the wmy to recover the greatest ultimate amount of oiIl o

mm-muuumumwwumM.
Q hnm.mmmmupmnrmww

in your epiniom?



this well was not set wWp to preduce the twe sandh saparetely.
Sand A's wvater flcod front would reacch the well and start water-
ing out this Sand A in that immediate sres. In Samd B, the
witer flood fromt had not resmehed that yet. Witheut separesisn
of production you worild have to produce not only the volhvums
40! 01l and water produced or coming into ihe well bere here,
but eocnld 2liso, due to this water breaking into the well boye.
creating a hydrostatic hea¢ which would be enough to cause
water frew this esnd, Sand &, to go int> SemiB; by having this |
done you would net only 4isrupt the flood thai you carry on in
sand A, but in Sand B you would have water going into the for-
mation ahesd of the tim> at which your front is te come through.
By inereasing this hydrestztic .‘!séld, inereasing your pressure
at this soint, *t eemld be rvossible to create 2 high-pressure
are: arovnd the well in Sand 3 disturbing the effectiveness of
the floed In Send B and possibly even causing the by-passing of
your I'leod arﬂﬁnd that are#,
| Q In other words, any practical secondary recovery

srazram wonld have &a ha inltigted serzrately in each of theae
sands?

A Yes, it would. I am apeai:ing not cnly of water i
£lo0d, but any other syre of secondary roecovery.

r Now; Mr, Valshn, wenld sou looi at Fxhibih 14, please|

Now, what doez that stow?
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A~ AT IV 13 i schamtic JIADNEA Of U BUDBUrTSsy
eguipment the Kl Pasc Matural (as Preducts Compeny prepcses to
use in this type of dual completion in these walls, In our welld ;
nmm inch producing sasing run thyough beth of the |
sends to 7D and camented with enough cement to give pesitive |
ssparation and protestion of the sands. We propose to use a
temaion type retrievable production packer wiieh will be mum ia |
the well on — made up in the tubing string for producing the
lower some, Sand B. This tubing string we prepese to use
13 1-1/2 inch non-upset 2.75 pounG J-55 tubing. In setting
this preduction packer betueen Sand B and Samd A, we will have
amuﬁmmmmmmmwmm
at this poinc and commingling of the fluids. The tubing striag |
for the lower sone will 3o to the surface and iato its own line,
he tubing string for the upper zones, ox Sand A, is of the same
wmwthmlmrormmmsmmmn.
This tubing ntriné will be »un and latched into the parallel
string anchor and pulled in cension. This will be used to im- |

~erease the efficleuacy of a punap and a2lso relieve acwme of the
strein from the £irst string in holding the tension on the packer.
The pueps8, subsurface pumps we propose Lo use are comon workiné

varrel pumps 1-1/4 inch with a two-cup standing valve and a

six-cup ireveling vaive. The rod strings for bu+.: Sand A and

3and B will be 1/2 inch rods with paraffin scrapers.

i
+
]
H
1
Q Do you know of any aresd whewe that {ype of 1:3%311%t10ﬂ

—. e
i
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IF PNy belng used in @ually com;ieted wells?

SonSe a3 required by the Riles

of the Commisaion for neyw col~
Plstions?

wili be approximately
ion of 2 well now,

Q &um,nmyou‘mmtomhitlsmdmntm

that show, MNr. Walah;

A Exhibit 15 15 a schematic diagrem of the smuimment

A S b Y

edch of the sands, Sand A and Sand B. This anit here is eg-

sentially two separstors in one with & parvition, s0iid steel

bartition between the two separators. The production from Sand

A will entepr this separator,
vent line; ¢

Deartiiey Muipr & Asscr ATES
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the gas being vented ocut the eas- |




83
—Ethen Inte thw £Iow Tine whtoh now existsand from themgeto—+———

the tank battery that now exists. S3and B's prodwstion wewld
enter this separstor, the gas being vented a&ll through the gas-!
vemt 1ine, the oil going through this positive displasement
meter to be cammingled with this productien frem Sund A Mhwewg:
the existing flew 1imes %o the existing Clow batteries. At me
time prior to astering will thu two fluids have the possibility
ofe_;ns’;m.

Q  Now, was that installation included in your cost
figere of $6,8007 | ,
A It was included in my cost figure. |

Q  Now, referring $o Kl Paso's Kxhibit No. 16, what
dees that show?

A Kl Pese'laturel Ges Products Compeny's Kxhists 1o, |
I.Suamitinsoramlcamarbarm muw-um*x.
iy one horsehead here with an axtension cut between the bridie

uith a eonfiguration of ancther horsehead. From eash of thess
hang your bridle and cerrier bar. In using this type of horse -
head we are able to use the units that we now have installad to
produece both of the wells at the same time since the polish
red for Sand A and poliesh rod for Sand 3 will be planted on to
mu earrier bare. Also in the event that there is one zome
that reache:s its aliowable before the other, it will be posaiblei
to lower the polish rod, clamn it off at the wellhead, take |

your clsmp from above your carrier bar in that zone and conj:imq__
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—50-prodnos—tho—other-—3ene:
Q Now, ia this also part of tha installation invelved
in the osst figure that you gave?r !
A his 1s also ineludad.

i

Q Row, in your opiaion is the producticon from Sand A
and Sand B sufficient to drill and dually complate wells in the
Horesshoe-Gellup field with a ressonable profit to the operetors

after payment for the drilling and operators --
A Yes, 1t 1is.

Q In your epinion can an opereteor or owrwr in the Hbti‘-
shoe Czryon field who prediees from both Sand A sid B, be asauruk
of puoea¢mng his Just and equitable shlro of o1l unless the twe
LONeS Are ﬁepa:atety produced arnd prorated?

A The only other way would b2 ¢ plug off one of the
romes, but still in effect, an offset operetor, if he didn't have
the same zone plugszed could drein in the same mamner. . As there

15 indicated now, there are twe wells with both zones opendd and

& well with one rone opened,
& Now, in your opinion could separate wells be dr11104

to each of theae zones and sufficient oil be reccvered to pay

|

{
for the cost of drilling with a reasonable yrofisn to the operatdrS?

!

|

|

A Yes, 1t could, bHut this {ield has been developed
“as such, and I do not believe that 1t would be necessary to drill
another well with our prepesed dunl completion installsation.

Q In other words, you are proposing a more economical

i
g
4

;
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MR, BURLL: Yes.
MR. PORTER: M. Buell,
CROSS EXAMINATION
BY: MR, BURLL: | |

Q Mr. wWalsh, in the interest of saving time I am zoirﬁ

,|

to divide oy questicning up into three parts. First, I want !
tC talk with you abdbou: sepamtengss and communication; mond.ty,l

Iwanttotuktoyouaboutntarﬂoods,andthird,Iuntto
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GEMNs AL | sy ey Qx
ALsugusanue MNEw M
Phore CHagel 3.569}

A co




b © 44

A mmswnwmmamm-»

vis in ek sand. ,
Q How about EBxhibit 1l? |
F Exhibit 11 is to show the different charecteristies
as deteamined by core analyses. |
Q@ Do you feel that is an engineering tool to assertain
cummmisation or separation? |
A I den't believe you cen %ake just one thing, you
have o lsok at all of them before you can direstly --
Q  Yeu believe in the area in question here that that
i3 & valid enzineering to0l, is that your answer?
A In consideration -~ to show the difference betwesn
%8 two sands?
| @ You, siv,
A Yes. _
4] Actuslly, a&ll you are reporiing there is avereges,
'iln't 1t, Mr. Walsh?
A Yes.
Q And averages sometimes can be mialeading, can't they?
A man on a horse, each of them wouldn't have three feet, would

they?

DEarNLEY Moy & ASSOCIATES
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T But thAt Woild B¢ The averags ToetY

A Right. |

Q Beeause you take hign, you take low, and you get
your sveruge?

A Yes.

Q And esch one of those average figures that you have,
you had higher figures and you had lower figures.didn'‘t you?

A That's rigt.

9 But you atill think that iz a valid tool in this
ares to ascertain separttion or communication?

A Looking at it on a field-wide dasis, yes.

Q@  ®r. ualsh, probably if you divided Sand A squally
inte two parts and took your rock charecteristics of the top
half and averaged them --

A Yes.

Q --and avereged the rock characteristics of the

bottom half, your average would probably be different, wouldn't

it?
A Tr relation to these? » i
4] Yes, 3ir.
A T woﬁld have no dovbt they would.
Q The:r wonuld bz, wouldn't they?
4 er,

Q Yould tra® indicnte to you then that Sand A 1z actual

twe reservoirs? It wouldn't, would 1.7
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K RO.
Q And you #%111 think this iz a valid engineering tool&
A It 1s one of the toola you have te use.
R A1l right, sir. ¥hat other of your exhidits -
What aboui Bxhipit 12 0290909000
| A Exhidbit 12 1s the bottom hole pressure survey.
Q Is there any data contained in that exhibit, in your
opilton, tha® indicate separetion of thess two sands?
| A Yes, in the, difference, although slight, In the boty
tam hole pressures.
Q You think separation is 1nd1§ated because your valuesd
are slightly different?

A  Teke the case of this Horseshoe Canyon 2 "B", we

evenn corrected roth sands to the zame datum, and we seez a &1f-
'rmc in pressure. Now, 1f you tare 'm sanus, anyohing that
is In commnication, and correet them to the same datum, essentislly
they should have the same »ressure.

<] All right, sir. T see. ¥Would vou azree with me,
Mr. Walsh, which boith yeu and lir, Speex have vestified, that
for a period of time, Lvo years, wa have ‘had nigh comrunication
in the well bore? T am auszsuming thai you and Mpr, Szeer ape
right and we have separatlon.

A in that we have both sets ¢f psrforations opened in

a common well bore?

. Yes,
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A Yaa

Q If we have not been bothered hy commnisstion dy
saure, mas has made communtication for two years new, has he
~ot?

A Yes.

Q  Undsr those cireumstances, how 4o you explain the
pm‘uwmmmv
) A Thic pressure—I am taking the sxsay.le here--was
on essemtially imitial.

Q You mean that 13 the discovery pressure?

A That pressure was taken as 300n &s that well was coms
ploted. |

Q Is that a presmure en the discovery well in this
Gallwp formmtion, either 3and A or B?

A Ne.
Q It 1sn't. Produstion had occurred from other wells

in the field when you took that first weli, the completed well,

hadntt 1t, Xr. Walsh,
A Yes, but in & small magnitude.

Q And that had been completed in the field with both

aands onened in the well bore when you completed that well,
haén't it?

A True.

Q Wny, in that period of time, with all the production

_we have bad, if the two wers actuslly separate, with different @ =
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definite comrunication between two reservoira. to isolate the

-— W

ing of these pressures?

A ¥e are lookinz at a relative short period of time
that it would tcle essentially to establish both pressures
throughout the area. I kad met had the count of the mmber of
wells in this tield when we vour the pressures, but there was
enly a relative smell amount of production, amd 1% #t111 would
take 3 lomg time for the two sZnds to adjust.

<] Actually, Mr. Yalsh, the precluding of the lnt.rehtn‘l

of fluid from one common source of evpply o6 another cosmon

pressures; why MIVEN't weé Fad an Interchanze of fluide =2n2 Lz)gng-

souree of supply is one of the sclemtific reasoas chat you engi*u

SRy ocommon reservolpcs should'aevprodueed as one reservelr and
not twe of them, commingled together to obiiterate that, that
intsrehange of fluid”
A I there 1z Jdefinite cowmmnlicsticn beiween the two.
c That is one ongineering tasis for making a recom-
menddation like that, lanti its

A W21l, i+ weuldn't even be practical, if there were

$ ¢
production,
Q Juh rol o you sre vbatlng Wese Ulal aithwusn we have
(%!

fad commurnilenticn, whieh you precognize zid honestiy state

€X1550, sbtili you are Lrying Lo uave pressare dirfferential to

indleaie sepsrailion,  Are you suve avous it, Mpr. Walsh?

A

A In my mind, ooz,
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Q And that indicates tc you separateness zlthough we M!vc
had man-made commmnication f£or two ysara?

A It gives me another indication of separatencss.

Q  VWith datum like that, and the interpretation you
put om it, there is prodably, even assuming that thase two are
aetuslly separets, no harm would come from Mciag them, would
it, because they are not doing anything because of it? s
¥o ham?
Yes, sir.
In what way?

In the fomm of waste.

> 0 » 0 »

In the forma of waste anc future secondary m&vcry.

Q  let's go oback to the original premisze. One of
the eagineering basis for recomaending that separete reservoirs

be produced 25 separate reservolrs lis té avoeid the interchanging
of fluid from one common source of supply te another, do we uro#
on that? | - : | |
A That's one of the points,
Q All right, sir, 1t ls obvious; from th§ datum you
have there and your interpretation there, that such his not
occurred, so immedlately that engineering vasis falls, does it

not?

A Not all the way.
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X T3 15 The IRIVIGUAL produetion teats of Sand A and)
Sand B.

Q ¥What does that have to dc with separetion or com-
munisation? |

A Forem this I can give you an inatance, one case.

Q  Please do. , |

A The Horseshoe Canyon No. 4, Kl Paso Netural Qs
Products Company. This well was campleted naturelly in Sand
A, Over a ssven-day pér‘iod cf production, it was produced for
twanty-one barrels 2 day GOR. Actually, gas was too small to
measure, although in producing Sand B for the seven-day period,
the average prodietion was seventy-four barrels per day, with
‘a GOR of 125 cubiec fest of gas per barrel of ;'.-11.

Q ¥hat are you lesning on, Mr. wWailsh, the amount of

IR S IS i A gl

0il or the difference in the gas-oil ratio?

A Both in this case. 4

Q  Let's %alk about the volume of oil first. Certainly,
X beiiév_e you will agree with me that, admittedly, common

reservoir wells have varying producing capabilities, do they

not?
i A Yes.
R Actually, thet's the rule, not the exception,isn't
iy
A Right. |
Q _ If you tiv to divide reservoirs up by producing |

ALsuQuERQuUE. Mew Mzxico
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capacity of the iIndividual wellas, you would have thcusands of
0il fields, wouldnit you?

A Well, I believe you would have to take specifie
reservoirs like we have taken this one.

Q  ¥ell then, why, with your dackground, knowing that

ability to preduce varies 30 widely, why 4o you think that that

is evidemce of separation?

A Well, if you didn't have complete separation, you
produce that bottom zons, 3Sand B, at seventy-four barrels a day,
ané you produce the top zone, or S2nd A, at twenty-one barrels
& day, how mich communication can you have there?

Q Oh, you are Just saying then, on this partieuwlar
well, that based on this production test, that maybe vertical
communication from Sand A to Sand B is just mot instantanecus,
is that all you are saying?

A Personally, I don't think it exists.

Q What sbout agswil ratios, are you saying mmil
¢ o t?

like this indicates that the crude characterisitics are di
A Just 1in the case of your gas in sclution.

Q k—;‘eil DOW, yoﬁ have available to you bottom hole
sample analysis taken framthe A and taken from the B which

gave you the exact crude sharacteristics in each one of these
sandr, sc why do you tr'y to rely on measured gas-oil ratio on
a production test? |

A | If a surface measured gas-oil ratio 13 taken, one

of the things it is ussd for is as a production tool in your

production of oil.

CIATES
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a I do.

Q What does it ruflect from the standpoint of crude
charecteristics? Lat's sse 1f the characteristics of erude are
different.

A The two samples that we took in the Horseshoe Canyoen
field, one of the samples was from Sand 3, from the Horseshoe
‘canyen lb. §. Acturlly the PBT analysis shows very little,
uiw, difference in the two crudes between Ssnd B and the
Horseshoe Canyon No. &, Sand A, Horsehoe Canyen No, 2 "B". I
- might state that v@ tried to take a lower ssuple of Sand B
in the 2 "B" in order to have a sample between m two wells,

I mean, the two sands, but 1t was unsuccessful.

Q  But all of the criveria which you measured that
goes into making up a crude permeablility, you might say with
respect to the A and B, they are extremely similey, ar: they
not?

A The type crudes?

Q Yes, sir.

A Yes, sir.

e Gravity, solutioq, gas~-01l ratio, all of those
measurable indices are extremely similar, aren't they?

A They are major in some cases, I don't believe they

are in this one.
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—Q So-wearevertzinly here dsxling with Jjust o/
type of sxrude, aren't we?
A Prom 2ll indications that I have, yes.
Q Do you feel that that is a valid engineering toel,
for exsmple, bottom hole data, tc see if there is communicatien?

A You, it definitely is.

Q  And 1t deesn't show seperation, does it, Nr. Walsh?
A It will not show separaﬁion or communication.

Q It doss not show separation, does it, Mr. Walsh?

A No. |

Q ¥hat wea your next exhibit, Exhibit i&?-

A Yes.

Q I will Just ask you one question en that exhibit,

Wr. Walsh., Could that tyve of an installstion be made under
the Commission's p;-tsent rules?
A No, sir,

'Q  Thank you. KNow, Mr. Walsh, let's tai. a little
about migruiion. Now, 1f I understcod your testimony correctly,
you statsd the present means and methods of pmnemg the field
is vichtfm.g corzwelai:ive righta?

LY In some cases.
Q In that for instance, and I am referring to Exhib_it
whet?

A This is Exhibit 6.
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A" Which Is the Petro Atlas 1 "B", Horseshoe Canyom,
and 1 am 2180 pointing to well No. 5.

+] All right, sir, also pointing to Well Mo. 5, whieh
s Tem Bolack's No. 11 Bolsck, &8 I understood your testimeny,
Fou said the present system Was inequitable in that while yeu
ware proedeing one aliowgble, or rather, in this case, the Bolaek
Ko, 11 Bolack was producing one allowable from two formations,
the Petro Atlas 1 producing one allowable from only one for-
mation, &nd therefore, uioiuon would oecur amay from the nomT

|

wall in the direction of the Petro Atlas Well?
Right.
Did I understand you correctly?

Yes.

o o »

Do I further understand that it 1s your testimony

that if your application iz approved by the Commission, that
migration will cease? ;
A I wouldn't say 1t will completely cease, there uouldg

bs the chanee of greatly eLriminating it. |
Q@  All pright, sir. I will polnt your attention then 3

again to Exhihit 5. I mean, Well No. 5 on your Zxhibit O. g
I will go on over tc Well No. 5, on that, which is one of your |
wells, your Horseshoe Canyon No. O, and assume that the Conniaaio%
approves your application and operators are allowed to dusl E
|

their wells, tell me whether or not migration will occur away from

T s e R g b skl



A

Q
A

<

A

Q

A

o

—No. I Bolaekt ’ —-

A Away from this?
Q Froa your well to his well?

B To that ene with 4dual completion?
Q

and away from Samd B,

not pay and net reserve &8s you hove in the No. 67

. .
Q
A
Q
- will it be proxeted if your application is approved?

now. each will have to ha considered twe common sources of ;uppl#

the net pay and amount of reserves, we can s, bssed on these

logs, you are going to auffer migration to the Bolack Well?

I am talking now about this 3and B, if it is cdl-ltt+d

A7
Yes.
No, air.

Now, 4o you think that the Bolack Well has as much

All right, sir. How is this field prorated, how
They will have to be prorated on the basis it i3
All right, sir. Under that assurption, and with
To the Belack Yell”?

Yes, sir.

No, not from our well fo theirs,

Even tlough you admit that it 1s pretty obvious you
- R M
]
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TRAVE #ich more o1l In place”

A Well now, when we are producing this lower sand

separately? g
Q  Yes, sir. :
A  Are.we going to be caused migretion in thit case?
Q  VYes.
A No, slir.
Q  He is producing his separste leage?
A He is preducing his separate lease, I unisratand.
Q Mr. Walsh, I am havirg tvrouble understanding. Is

it yowr ﬁutw. a3 an Vencimr, that you will not experience
nigretion where two wells are producing the same volume of oil,
you will not have migration from sn area of hig; reserves to
an area of low reserves?

A I see what you mean. In my opinion, by producing

both of these sands separately, you will essentially ocause a

stabllized condition half way between, quarter of the way
betmon--f don't lknow--tetween the two wells,

Q -Now, Mr, Walsh, listen carefully, rlease, sir.
Actually, all we are looking for in our second situation, we
are looking at the B only, we are lecoking at exactly the same
principle which you say is causing migration. Now, we are
looking fer oil migratlon from more net pay to less net pay.

We just moved it down a notch, that's all, and if you contend

that migration wWill occuxr aa the iiald 15 LOW beihg prorated, |
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— YW YO BUIY, RF. WEISE, TAAY you 066" Teel That It vill Goeur
upder your application?

A  I'd say there 18 & bit of a chance.

Q  In this situstion an these two wells that we have

Just beem diseussing, migretien vould ccour, wouldm't 1t | 8

A Pessidly s0. | o

] If it dees occur, Hr. Walsh, the approval of your
applization 1a met going to eliminate the violatiem of correlasive
rights whish yeu sey 18 ocourring, would 1tY o

A It will, maybe not to the greatest eoffect in an aren
ke this, but you take, for example, tiese two wells bewe —-

R m'supmmulummmonmm
are faoced with when a location is Lased on semething other than
reserves, we have algeation from the high reservs ares to the
low reserve area, we live with it in svery field, don't we, M.
Walsh?

A Yes.

: |
Q And vour appiloation is nct going to change it; is

i1t, because all we 3rs lcoking at under either hypothesis is ,
migration of‘ nore oll in place ¢o the less oll in -place, whetherg
you aré looking at twoe zones of perosivy or cne of them?
>A Yes, |
Q Ist me ask you this about correlative rignhts --
MR. wOéWARm I{ the Commiasion pleése, I ask that

thia line of teatimonv ge atricken 9p the ground ’t'n.at it cong_t;_fc.llte@__

Deaeoiiis

LR T
ALBUTD 13 £41C0O
Phono CHope! 3-4691




has already adopted. They have sc far promted this area on an
asrelige dasis which makes certiin necessary assumptions that
may or may mot be trus that the correlative rights of the
meu;@mammeorwpphmpﬁmud
by @ensing them an oqual share of the allowable and equal
amount oftew, I don't szee that it iz relative to tuis
situation as to whether or not, within a single oc—on source of
swpply, there is a certain amount of migration in the adoptiom
of an asyesge formmla. The iasis that ia presented here is the
migratien that results from haviag half an allowsble for wells
completeod in & sind, and 2 full allowsble for other wells com-
plated in the same sand.
- MR, BURIIa May I essure thes Commizsion that I was
not weking an attsck on the sllocation forwula. It 1s an al-
location formula of the type f;hm: Ry company recommends quite
often, and we are nwt necessarily unhappy with it here. Wy whol+
point wWas tov snov that wnere this witness hes testified tlat thot
approval of their applicetion would eliminate migration, my only
point was to show, and re has admitted, that it would ﬁot, that
we would still be faced with migration,
MR, WOODWARD: If the Commission pleuase, we ask that
it conelder two types of migration involved. One is a migration
that éesalt; from 2 fzilure Lo separsie two separate common

aources of supply, the other type of migration resulis In the
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adoption o an . o

ing is devoted entirely to migration that results with the adoption

of an asreage formula, we do not consider 1t relevant to this
sass uhere the iasue has besn raized --

WR. BURLL: May it please the Cosmission, beth
migrations occur under both hypothesis for the same reason as
the witneas has testified to. |

MR. PORTER: The Commission will overrule th;
| objJestion and the testimony will de considered for whatever wa
fesl it is worth.

Q@ (By Mr. Buell) All right. NKr. Welsh, lei's loek
at these same two wells on your Exhibit G. I sm referring to
Text Bolack's No. 11 Bolsck and your Horseahoe Canyon No. 5, both
of those zomes have both Sand A and Sand B present, do they not?

A They do.

Q The ¥o. 11 Bolaek has a mich smeller section than

A True.

&  Actually, would you say Just roughly about a third
'lens or a third as much as your well?

A ROUgN1y «

< Would you agree with me, Mr. Walsh, that it costs
'nore to drill and complete a dualzwell than it would cest to dri
and cosplete a well as we Aave been dning’

A Yes, 1 bavg atdted 230,

ye e = Moo & ARSI ATES
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aress of the field arcund the perimeter of the productive limits
of your 2=:nd 3, you are going to run into a situatiom where a
well would have Ssnd B present, it would have emough present

to Justify ccupleting, as long as it were completes with Samd

B, but it wight not be ecommmically justifisble to spemd the
addltional woney to dually complete the well? Will you agree

with ms that thﬁt could possidly occur around the perimster of
the preductive limits?

A Very mach s0.

Q For the purposze of tais queation, lsat's asmmas that |
such i3 the case here on No. 11 Bolack, and the operator of
that well deeidss that he 13 not economically justified in ex-
peding the sdditicnal money to dual that well, and ElL Faso |

i

dmls %2 SoTseshoe cingon No. § and produces from Sand B, what

happens to the correlative rights of the o1l under the Bolaek
?  Well undsr those circumstances?

-

I we did mot try Lo produce Sand B 4t all --

}1]

Q You would lose it, wouldn't you?

A I would say in effect, yes,
Q So then will you agree with we that under those

circumstanrces, there is the possibliity for violation of correlative

7rights, if your application is granted?

-t

A n thia case the operator of this well would have

t

the opportunity to protect himself as much as possible too.
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and Wé Wiat Tamexmder, M. ¥elsh, T realise that bdboth you and
Mr. Speor are aincere in your belief that these zones are
separate, but othnr'pdoplo are equally sincere that we have -
commmiesticn, |

A Yes.

Q We have to keep that in wmind.

MR SPANN: Wwell now, I will object to that statement
and move that 1t be stricken. I think that is a matter of
evidence.

MR. PORTER: The Reporter will strike that statemsnt
frem the record. The Commission Will not consider that testimony,
nr. Busll. |

2 (By Mr, Suell) A1l sight, let's talic about water
floods, Mr. Walsh. As I understood your testimony, you said
it weuld be impossible to water flood the field as i: is now

regulated because of the 1rregular events of your water flood.

1
1

A Yes, , %
G I summarized & 1lot, but that was the gist of your ;
testimony. How many water floods have you had experience with?
A Hone,
G Do you xnow chrough general laowledge, Mr. walsh,
that that 1s a problem that water flcoders are faced with,

and admittedly, in & common reservoir, an irregular advance of

their water froni?
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X They Rave that, yes. ~ ]
-~ l Q& Aiw jou amare of thatr i ‘
Q  You also reslize that you would have irvegalar
advance 1n Send A and Sand B even 1f you separated it in the
‘well and dualled them, wouldn't you?
A Yea.
Q@ So you are not élinimtmg & problem by dually
mitthc this well. |
A You are eliminating it to the effect in case one
- nuﬁutmuthnotm.
| Q  Have you ever heard of selective sompletion of in-
Jeotive wells? |
A Yes, sir, you ¢an seleciively inject.
Q I said galective completion, I will come to nloctlv# _
A On, selective c(ni:lctidn? B | | | |
Q Ye;i, sir. ' i
A No, sir.
Q How could you selectively inject without selective, I
conblation?
A Selectively inject.
Q You recognize that the water --
A Your injection well pumps water into each sand
indiwidunlly | S SO
ALBUAUERUE MEw MEico |
Prone CHapel 3.0691 | l
i
| {
\




105

q m“mwmmnntm your
injection well, determine the intervals of your reservoir which

the water would enter, couldn't your?

X Yes.

Q !hsyvdo it all the time, don't thay, M. Walsh?

A Yés, sir. -

Q They also controel the rate of injection, so putting
2 packer in these sixty-six vells 1s not going to eliminmate
Ry water flooders' problem of lrregular approach of s water L
1007 | ]

| A In ny owr mind I belleve you more or leas climirats _ :~

wetering out one sand ahead of the other apd producing into a |

gommons well bore.

Q  How many wells in this fleld, in your opiniom,

would be dually completed in Sand A and Sand B?

S 4 That would be hard to say on account of each of the

sands would have to be individually tested before you could
devernine. | |
Q Well, let's go to this general basis. At the
present time we have sixty-six? | | | :
A Sixty-~four,
] 3ixty~four. For the purpose of this question, lot'sg

sssume that all sixty-four wells thal now are opened in both

zones of porosity &re dualled. Ascume Lhey are. How much would

- the allowable for this fi 2 S S
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X FOF THI§ TISIAY |
Q  Yes, sir. ' :
A I haven't taken that into effect.
Q  Wewld you mitiply sixty-four times sixty-two for
ne. - | | | 4
A Sixty-four times sixty-two. It would be three *g

thousand four hundred and thirty-two.
Q  Would you agree with me that fifty-two is the present
allowabdle,
A As statsd by Mr. Porter this morning, yes. That's
mmm,mu |
Q S0 we have aixty-four wells that we sssums could be
Guslled, and we ¥ill sssume they sre, and all you can msbe 1s Wb
wammn,._wmmmmmmmwer thn;
theusand barrels a day?

i
#
A Using this calsulatiomn, yes. i»
& WikGWul aasther piveucbive acre ..-‘..g paoved, ¥ t:‘m[.
another well being drilled, without proving one barrel a&ditionlr
ressrve of o0il, the wliowable of this field would be increased !
three thousand barrels, wouldn't 1t?
A Yes.
MR, BUELL: That's all,
MR, PORTER: A Anycne else have 2 question of Mr,

Walsh? Nr. Hinkle,

MR, HINKLE: I represent Atlantis Refining Company. |
!
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T QURIFTIURS BY NN, RIRKIX?
Q  Nr. Walsh, I believe that your Exhihits 1, 1£, azad
16 are designed to mmumcqmmm»mmﬂ
in esmpletion, are thay mot?
A That's tws.
Q I bhelisve you also testified in response to Mr.

Baell's question, that this method of completion is not now
permitted Ly the Commission, is that right?
| A It is not now permivted by the rules to the effect
Mwmmmwmmmtmmuor
™pply.

Q  Are you asking the Comazission to make this a special
mls and mncatory om all operators on the ficld, »mtu:qnwﬁ
to uss this teshmigue in completiont

A No, air.
Q This i3 Just your --
A This is our preposed type of installation.

T T . T O —
EEE ¢ : il ek

l Q  That you propose to use. I believe you testified
that your sstimate of the cost of this installation was about
aixty~three hundred dollara?

A Above the coat of the well completed in the presentg
manner.

Q Yea. Does that include any additional storage?

A Yes. *

Q _You figured the tank gtorage in there? You would = =
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allewadle?

A In some tamk batteries it would be necessary to put
additional storage, yes.
MR, KINKLE: That's all.
WR. PORTER: WMr. Kellshin.
Ei. RELILARLIN: Jsaon Kellahin for Tom Bolaek.
QUESTIONS BY KR. KELIAHIN:
Q Mr. Walsh, in conneection with your teatinem in
regard to Vmon(hry recovery, am I correct in saying that you
feel trat secordary recovery is necessary in this pool?

A To get the zreatest ultimate mvéry, yes.
Q Is thet for doth zones?

A Yes. |
& Now, in order to be effective, do you feel that oil

would be lost in the reservoir 1r secondaxry recovery 1z not in-
stituted in these two zones?

A 7hen you got primary, you would still have oil in
the ground. |

Q Then in the absence of 2 secondary recovery pProgram,
there would e ¢il lost in the rasexvoir, 1is that true?

A True.

Q Wner: do you feel that that secondary recovery

program snould ve initiated?

A _We haveri't exactly cealoulsied the time that we

DEARNLEY - Mrit R & ASSCUIATES
Gernear Loae FEpDRTEes
ALGoauaaour NeEw Meico
Rhone CHogel 36691

o oiind | e



e e B R

109

belleve it shouid.

Q  As a general matter of prectice, it is more effective
when instituted early in the life of the field?

A Depending on the iype of reserveir.

Q m:«mumlnuorthumuuwmk
in mind? | | | |

i mwkin&tmw'ofméu,lan‘t'
beliove secondary recovery would have to be initiated for quitse
a period of time. Actually how long, I ceouldn't say.

Q I mean az to the time in the 1ife of the pool, of
the field, as to whon it ahould be initiated.

A Gh, inmy opinion, near the end of primary.

Q dow, as ‘I understand your tc;tm. 3 sscondary
Tecevery program of the typt you propose would not be effective
unless the sones are aeparatedt |

A In my cpinion, no.
qd Then whether ihe two separate sands are set up |
by this Commisaion as two separate pools or not, in your cpinion,

4% wil) than he noassanwr &a saranws o th

Vibeew W  evw e e g e —

BANAE  Sivewenar D
JORT gy ;
i
i

A Easontigll:y, yes.

Q With regard to your ixhibit 14, the dlagram, what
1s the smellent aize casing in that type of inatallation to be
used?

A Five and a half inches.

Q M&M&M—am of--the faet
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that there are some wells in the area with fouv and & half
ineh caaing?

A I am.

Q Now, in regard to your pumping equipment, you
Sestified as to the methoc to be used for cutting off ome tome
whe e that zone has produced its allowable, and contimwe to Pro- |

| &uce the other zoaé. What do you do about your counter weights
on the pump equipment in that event?

A You rould have to adjust them,

Q  They would have to be manually adjusted on sach
well? | |

A True.

Q  As I understand your testimony, this would be merely
your proposal. Would you have any cbjection to othu- types

of dual completion 80 long as taere is effective separction
;’ of the proaucing norizony
A No, 3ir, not upon approval by the Commission,

ME. KELIAHIN: fThat's al]l the queations I have, K

thank you sir.

| ' MR. PORTER: Anyone else have a question? Mr.

’ Fischer.

QUASTIONS BY M. FISCHER:

; Q Mr., Walsh, do you have knowledge of the producing
? mechanism of these two individual sandsv

A Sirz USRS SR
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- aands?

¥ Do you have knowledge of the predusing mechanism
that preduceés the 0il tc the surface in sach of these individual

Yes.

Could you tell me what that ia?
Solution gas.

In each eaas?

Yaa.

o » o » o »

¥ith both zones opened in wells that-haxe both
sands opemed, do you, in your opinion, domthink there is
any injury occurring to either ocne of the zomes on account
of having them both cpem on the same well bore?

| A on the primary or sacoudiry recovery?

< On your primsary.

A Thare 1s nothing undir pidlgry.
Q Do you think there 15 seepage of o0il from one zone
to the othar?

A If there i3, it is very little.

@

Q Under this present producing program that is now in

effect in the fleld of producing toth samdds ints the same well
bore, do you feel, from your knowledge of the welisyou misht hav+
looked at, do you feel there 13 golng %o ve pessibly ultimate 10*3
or xore loss of oll in one with both of them zoing into the same

well bore? Do you think that one sand or one zcne 1is possible

of loaing oil on account of thisy O A
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A Under which ¥ype of productiom?
- Q  Under the preseat type of production.
A Unader primary?
Q Yes.
A Mo,
e M dennté2

A

] anwumopmmnutomtmthm
ummlﬂoth‘amman;nna-uu,ormaw
throughott the fisld?

A B Sand.

G» The B Sand. Thank you. That's all.

MR, PORTER: Kr. Payne.

QUEISTIONS BY MR, PAYNE:

Q Mr. Walah, you may have testified to this, but

1 didn't get you. uWhat do you propose to do with the sixty-
thies or sixty-four wells "‘tmcoﬂphmmbath sones, 4o -

JU& Ditve any it SOEMSOGARLIVA 10 Lhab iegaid’

j : A Well, do I have to talk about the whole field or
| our walls only: |
Q  Sir? | l
A Is that in relation to the whole field, you mean?
Q Tiiese sixty-three or sixty-four welis that are now

completed in what you consider two separate povls, 1s it your

_ mmmtmm—emr'mmmmrw -
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JouF SpplicatIon Weid LreRtedT
- A Yes.

Q  What about an operator who had perforetions in both
Tones and ame of the mones in his area was margim) and he 41d
Bot fesl that he could justifisbly dually complete, would you

; | recommend that he squeeze off the perforations in that zone?
A I imezine it would be mandatory 1f the two zones
| were eonsidered by the Commisaion as common sources and dual
eoupletions were allowed, wouldn't it.

Q Do you delieve that will result in leaving oil
in the ground that would otherwise be recovered under the
present method?

A Pooeibly.
Q Now, on this horseshscd pump, or whatever it is --
A

Tual horseshead.

P e—— P " . .
f BT T T TR .
B B BEES L AR B R g R S
TR e e
. Pl ¢ .
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l o] Urder that method, can you pump toth zones simltm?\nly
if necessary?
A Yes.

MR, PAYNE: Thank you, that's : .1,

MR, PORTER: 7s@s anyci.e else have a question of Mr.

walsh? You may be excused.

MR, SPANN: WMr., Roy Hamblin,
MR. PORTER: I belisve Mr. Hamblin was sworn with
Mr. Walsh, is that rigat?

MR, SPANN: Yas S -

DEASHLEY
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ROY L. HAMBLIN |
called as a witness, having been first duly sworn, testifed as
follows: |
DIRECT EXAMINATION
BY: NRR. SPANN:
Q ¥ould you state your name and resideace, please?
A My name is Roy Eamblin, I an residing in El Pase,

Q Ry whom are you employed and in what capacity?

A I am employed by EI Pasc Katural G&s Products
Company as manager of their lLand Department.

Q Would you state your educatioral background and

experience in this field? o

| ¥ 1 I graduated from the University of Arizone with an
Li.B degree in Jamuary, 1948. I as admitted to the Arizoma
State Ber but did not practice. I went to work for the Kl Paso
Matural Gas Company in February 8, 1948 in the Contract Depart-
ment. After approximately two years I was transferred to the 01l
and 8as lease Depariment. Sometime in 1950 I was placed in c!\nr+ _
of that department. I continued in that capacity until August
1987 at which ..aﬁe I tranaferred %o El Pogo Naturzl Qe Products
Company as manager of “he and Department. I have continmued
in that capacity until the present time, with the El Paso Natural
gas Products Company.
———Q— YOU Rave-LeSR-pPeIent-here-and-heard the testimony
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A Yes, sir, I have.

Q Are you faniliar with the ownersnip of the oil and

gas lesses and other mineral leases in the Horseshoe Canyon Fieldl

A In general, yes.

Q@ Now, in the course of your smploymemt for Kl Paso
Products Campany, have you negotiated unitisation agreemsmts for
the operstion of oil and zas leases in connection witb pressure
mairtenanse or secondary recovery progrems?

A While with El Paso Natural Gas Produects Company -~
Kl Paso Maturel Oas Compary, I negotiated and helped in the
sctual signing and in the operutionof mmerocus unit agreements,
A considerable portion of my time was involved with unit work.
Sinee I have transferred to El Paso Keturel (as Produats Company,

a ecomsiderable portion of my time has been taken up with formatich

ol secondary recovery units.
a) Now, under these pgreements, how is unit produetion
alloecated to various leaseholders end other mineral interests?
| MR, BUELL: May it please the Cosmission, I wonder
as to the pertmency Qf this testimony with respect to whether |
we have one common source of supply or iwo. "I have no particulan
objecticn to 1t, except it doesn't seem pertinent or germane or
material.
MR. SPANN: Of course, that 1s onlj one “ssue in

the cese. UWe have additicnal :asues; the problem of ‘nitiating
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- Kr. Bmblin’s testimony as it develops will indlcate ihe necessary

a seoondary recovery program, and the problem o” getting unitiza-
tion agresments and 80 forth. This :ucsmmmear'cnumm«..-xmi
we are attempting to catablish through Nr. Hamblin. Ne had noth
to 4o with separetion &t this point, of the seme.

MR, BUELL: I must have read the wrong notice of
ing, becsuse I see nothing in this notice about unit negotiationsl.
i theught we were going to try to asceriain whether we had M
tion or communication, not ncéptiatin; units.

MR, VOODMARD: If it please the Commiassion, I thimk

pratical legal steps Involved in effecting the greatest ultimate
recovery of oil from this field. It bears directly on the questiom
of waste, |

MR. BUELL: May it please the¢ Ccmmission, this is
El Paao's hearing, they requested it. The notice was issued at
their request, and I defy Mr. Woodward or anyone else to find
nnvthing.abcut unit negotiations in ths application. I'thoushf
we were to résolve whether we had one reservoir or two.

‘MR, WOCIWARD: Ve feel the lssue of waste is self-

evident in a hearing of thls kind, but if the Commission mquireﬂ
any further 2laboration &2 to the exact connssction;, we gan |
furnish 1t.

MR, PORTER: Ir. VWoolwerd, how do you propose to t:!d
this witness' <%estimony which he will give, or Mr. Spann, '.mooer

mmanlra with +thia nh‘—"nh‘v whother ar not il)e_r_t__i_g._gpg or m

e R R B e e e At e - G S LT - . . [ [
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SEPANSTE ISIETNOINE heTe.
MR. WOODWARD: We propose to show with the
vestimony of Mr. Hamblin not that there are ome or two separate

- CONEOR sOurces of supply, we feel that cther testimony has

that there are two sepunte common cources of supply, but to

P —
that &2 fiTava ¢a wb. tha """Z“‘.‘.‘.‘.‘:‘:i‘::': Foom Lhamo Ao o

soureces of apply or reserveirs, will materially impede the
adoption of the most efficlent x-ecovery program; that the
ﬂthﬁ recovery of oil from these two sands will be prejudiced
by 2 failure to segregate the production frem the two zomes, to
rocognise them az separate common sources of supoly. 7To a great
extent his testimony is of 3 specialized nature. We feel that
he should be permitted to contimue. Ns can satisfaetorily
establish that link as to why the fa2ilure to sejregate no{: only
resulta in a prejudice to correlative righta, but could result
in & failure to recover the greatest amount of oil that might
otherwise de odbtained.

MR. BURLL: May it please the (‘o-:ission. Mx. Wood-
ward admitted in hir opening words that the testimony of this
gentlemen is clearly outside the call and the scope of this
hearing when he adnitted that it had nothing_to do with whether

o not we had one or two reservolrs in tinis pool. We had no

notice --
MR. WOCDWARD: If the Commiscion please, the call
of the heapring clearly atates that 1n our opinion, granting of |

AlpunuEag N;".'. A0
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the application is necessary for the prevemtion of waste, and we
propose to make that showing at this time.

.~ MR. BUELL: Through a lawyer?

A landman, not a lawyer.

MR. KRLIAHIN: If the Coumisaien plesse, I would
1ike to make this observation. I believe Nr. Woedward has coverefl
this guite taoroughly, butkI would like to point cut that the
witness offered by El Pasc has teét'iriéd that there is npanuoq
here. Thay bave further testifled that under present producing
semditions, no great real ham wizi result from production

’.ofthcm-optntcma‘s though they were One SCUNOn SOUrce
‘of supply. Bbmr. in order to prevent waste, it is going to
be neesssary to separate these zcnes, regardleas of whether the
Commission fedls thay are one ccamon source of supply or two.
In order to achieve the greatest ultimate recovery, it 1is
mevesaAry that secondary recovery crocedures be instituted, and
ws certalnly feel that the teatimony which is now being offersd
13 guite pertinent to this issue to snow tﬁe Commission that
in discussing the pmbien of secondary recovery, we are not
talking about a hypothetical lasue that exist3 ocut here in some-
one's mind; that it is a practical approach and will result

in the prevention of waste, which is certainly withlin the call
of this hearing.

YT TIITTNTY

MR. DUELL: DMay 1t please tie Commission, apparénily

M. Kellahin-and -1 -have-beenlistenirg-to-different—testimeny——|——
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_ﬁm“nm or whether they were dual ocompletions.

- version ¢of tne testimony.

fionlt %o execute and are time consuming?

m testimony 1 have heard from these vitnnu- was that,

they are, they were going to have 2 rroblem of weter flooding

on &h WNeVen approtsh of the water flood, and the witmesses resdily

adatitted they weuld be fuced with the same problem, whether the
NR. WOGDWARD: The applicant does not acsept that

MR, PAYRE: Mr. Yoodward, does the testimony of
this withess go selely te the fact that unit agreements are dif-

MR, WOODMAND: It goes to the partiocular problem
enssuntered in nagotiating the unit agreemeut, particularly
where you have two separeate common somes of supply, and in the
adrption of an appropriate participztion formule, and it would
indicate the great disadvantage, if not cosplete barrier, to the
unitization sgreement which must precede a sesondary recovery

SFeravion L1 thease reservoirs are not recognized as aeparate

coumsn aour.en of suppiy 2a2nd s*greggted. I think cthat we have ejl*

plete..sr parephrased a large part of the testimony without i
g

going Into the valuable connectling link, which I think Mr. Hamb1ih

cial,
MR. VERITY: Moy it please the Commission, George
rity or Southern Union., YWe would like to cobject to this line

of teastinmony and call to the Commission's sttention the fact thst

TIATES




1f there sre two common sources of supply here, thay are *"‘tu{
ts what they are asking for, and if there isa‘'t, then thay are
not, and what dfficultiea may ve encountered ene way er thw
other, I 4on't thinl: is cermans to determining whether or et
there are two separate common sources of supply. Therefors, we
think that the obj@ctim- iz valid and that that is improper
testm In this heering ot thic time becuiuse it deean’'t throw
t;eiyzt on whether there are tuc corron souress,

| ¥R, SPANY: I would 1like 40 state something foxr the
recoyd, Wr. Porter, if I nzv. s‘rimozw wzs introduced through
Mr. Welsh to the effect thau theve were yrecticsl -engineering

dirficulties lnvolved iR Ini:lating secondary cecovery progrems

without segregating thes> twe =cnes, Yow, theve was no object
te thet by Mr. Puell or sygone elss, M¥ow, we are merely
thrragn this witiess to show the lagal dift'lcullies encountered
tn initisting ur obtaining unitization agreements wiaich are |

essential Initiating & secondary recovery rcgnm it would

(3]

cther, amd tey have pcuittpd

in
geey thot ne is o5 vemtinent 2s ¢
{
of questiondnzg to open vy, «ithovt guestioning it, and |

this type ©
it goes to the cunstion of wasite, whilekr io 1130 zn i:zsue before
this Sommiszion.

MR, MELL; That argament s not sound, that they be

allowed to pul on B2 WIitngeds oo DeLLIfy thnl b
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bave legal aifficuliites. o Lo 2%l wogue, and doed not relate to
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one or two reservoirs.

MR. PORTER: Tac Cemmissicn will take adminiatreti
nﬁtige that 1tvis difficult to execute thess unit agresmsats.
They are mecessary, but we do nct feel this testimony is un-n*
at this time. The wiinecs nay be excused. | |

| | (Hitnﬁss’exculad.)

MR, WOODWARD: May I ask leavé to submii to the Ceom~
rigsion a statement as te what this witness would have testified
tarhln‘ he been permitied to coatime with his testimony £or the
purpose of determining iis relevancy or laci of relevaney.

| MAE. PAYNE: For the purpose of butlding 2 reeexd,
Mr. Woodward?

MR. WOODWARD: Yes. sir.

MR, CORIER: ?es, the Commisgsicn would accept sueh
2 statement.

MR. BUELL: At this time, M. Porier, I will request|
that you nave idm dictave Lt Lo the Reporter afier the hsaring
1z recesaed.

| MR, PORTLR: I belleve he said ~-

MR, DStichsr Lantt oL crousme in New Mexico to tender
8 procl of tinis «xind, (o dictate 1t to the deporter alter the
nearing rother Whan take vy the thae ol 211 of us? They do so
in Uanlabhoma.,

M, WOODWAAD: Thui's wiat we had in mind,

e e L L
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18t8r, I belleve, that was sy understanding.
MR. WOODMARD: That is what I wes requesting.
MR, PORTRR: And that's what I ruled on.
THR WATMESS: Xr. Busll has oalled we a2 attermey;
T would 1tke to ssy I am & lambesn, |
| NR. PORFER: Sounds like he 1s bregging. Dess that
conglude your vestimory:
NR, 37AN: That concludes our teastimeny.
MR. PORTER: Wno would like to present testimeny
naxt? |
| MR, KELIAHIN: If the Commissien plesse, Jasen
Kellahin of Ksllshin and Fox, Santa Pe, New Jeniss, represeating
Tem Bolack. I would 1ike to call as our first witmess, Tom
Polask,
TOM BOLACK
called as & witness, oaving been first duly worm, testif. sd as
follows: ;. |
DIF BCT EXAMINATION
HZ: MR. KELLAHIN:

Q State your naue, please.
a Tom Polack,
Q Mr, 3olack, are you engaged in the 01l business?

A Yes, 1 aa.

Q¥ Do you have any inierest in the area which is under

NearnCey - Moirr & ASSOTIATES
GeNERAL Lawy [y awTEss
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A I have thirteen wella in the area.

Q mmmumuw.moﬁnﬁnw
& sorpeoration? .

A Thay are owmed totally by me with the exseptisn
of sme-eighth that Uocle -Sam gets.

Q@  Now, Wr. Bolack, what exper:emce have you had im
the o1 businsss?

A Well, I atcarted out a3 & tool dresser vhen I was
sixtesm, and I have beem in the oil business ever since.

9  Jow, have you worked for any Commiasion or had sny
duties in eommectiom with the regulation of oil M gas? |

A 1 was with the State Commission of Kanses, the 01}

In wiat capacity?

A A & field agent. » |

Q Have you had any prectical field experience on your
own?

A Yes, 3ir, I have,

4] Kill you deseribe that briefly?

- Well, it has been on.my ownl a3 well as working with
a mmber of different companies through the midwest, Texas,
Oklahsae, Kansas, and I have been out in this country since '42
with severel comptinies in charge of wells from time o time.

Q Since 1942 where have you been working?

A Mowt of tiTis TIRE IN SEN JURN By,

DearuLeY - MEIirR & ASSCCIATES
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] In ecormestion with your work, ée you pereonslly
‘ Supervise any of the werk invelved? |
A Inall oases. Ome hundred per cemt, I would say.

P you rwm the operation yourself?
You. ’

- De you s\peavise the taking of corea?
Im~hw. I gueas, w.muutuﬂar
be oensidered a mmmt, geologist, engineer, the whole

» » »

combimation. I set the pipe, out the cores, everythiag but the
astull enginsering yeporss.

Q  Swpervise any testing procedures?
A All the testing.
Q  Presturings
A Presturing.
MR, UTTTAUTE:  Awe the witnesa! gualifiestiens

aseoptadlis to the Commission?
MR. PORTER: Yes, sir.

Q (v Mr. Kellahin} Now, Mr. Bolack, in the -- As
| I wnderstand, you have operaiions in ithe Horsesive Caimyon G=ilup
Pool as it is presently defined?
A That is eémc&
Q Now, have you made any study of the reservoir in
that area?
| A Well, 1 made quite a lot of study of it from the

TInTtIRT IFTITING.  SOWME of the very Iirdt Wells inthere, among |
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the first eight wells in there, I had five, I believe. Pour,
- four of the first eight, and then I've mdmmw ______
astudies an’ pressurve teais since then.

Q Now, you nave heard the testimony which was offered

b K1 Pase Matural Gus Products Company in regard to their

conclusion that there are two separate reservoirs,which they
have designated as Sand A and Sand B. How 4o you feel in
regard to thatt

A I am in total accord with the interpretation that
they presested of tae two separate sands with no connection,
either vertically or by sand deposition. |

Q Now, what do you base your conslusion on? | ‘

A Well, I base it on a number of things. Firet, |
the fact that both sands have been s plainly defined, and
being separated, together with things that we found out on the
fracturing and micrnacopic and black-light examinstion of this

interval that we h&vekneam 36 much about teday. I don't know
hox mch dttail the CoWssiozi wa.hts at this point. Ow
interesting thing, I think, is the faet that this one interval
of cammmunication, if any, Snows absolutqu no hydrocartons at
&ny place throughout that wone under vlack-light examination,
and that applies 5o thirteen wells througi; the center of this
field.

Q Now, did you make that examination yourself?

e a2y . MEIET S ASSCLIATES
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< Now, in regard te your frecturing of the wells,yeu
mentioned that as an imdisation that there is separation between
the two sands, whet is your experience in that regard?

A maMofmesu'urmmmmmﬁ
of ssurse, with recorded bulld up pressure breakdewn, and after
8 well is fractured in this field, =ny additicnal fluids from any
additiomal oil administered to the sand, 1t will start with vesy
1ittls build wp, if any, usually it will take fluid on a vacuam,
following & fracture, and we've tripped a plug, go in and test
the upper sone on a matural flow, and in no case have we found
a well, or found producing capacity to indicate there has deen
any commmication from the firat frac job. Then, in the first
frac Job, having besa thoreughly tested by removiamg all
the frzc o1l and ccosidereble oil beyond frec oil to establish
the well's size, what its capability would be, then perferating
the upper zomes, we, in all cases found & mmch, mich better
amemt of 011, 2nd geing inte frac, that bulld up 1s es high |

as 2250 poungs. That has been required to break that zone down.

Now, had there been any formational comnection in the vieinity, |
or had there been any {ractures, I do not feel that this situatio;u
would have existed., 3By frectures 1 mean any frectures that \muldj
oonnect the A and B Sand, because had that been the case, it
certainly would not have required 2200 pounds o break a formatioh

that was actually making free oil at that time.

R Mow, vou heard the testimonv which wss offered in
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boen 20 much testimeny en that, I regret that I didn't bying

TegArd to the permeabilitiss of the twg sands and the mternm#
non-permeadle apres. Do Jou have auy comments on that?

A woll.themlycmtthatrmmhnmh
made ot that tine would be [Y effective Cermeability. It 4
Man&mmmpmmamule, and 3ince there hes

some of the cores from ting particular area. It resembles this
Ploture in a lot of C&ses. There ias a lot of sand graine in
1t. It resches from the Mances shale to the top of the Dakota,
and it has sand and si1lt clear through it, and if 1t were Just
isolated grains, they wouldn': change the permsability or the

Are familiar with the Mancos, This intervzl between the two,

I can't tsll any difference in i fiom any otaer Mancos shale,
with maybe the exception of trat one 1ittle streak on top of the
B Sand,

. ;
~) How, in regard to cores, nave you examined any eonu{»
yourSclr?
A Yes, I have, all of By own, and < few of my offget
operaters when I wasn't riding herd.
Q In that examinaticn, did yoeu find any avidence

of fracvures?

A Zffective fractures, no, It was orought ovt in

¥ - A, 4 3 Ak R L e -2 o S
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of the fractures were seen or created from core barrel stress,
—_" and mo indication would indicste ary czlcification deposition
in the freciure or tae fact that it had been open, or whether
it even existed prior te the coring of time, and I think frem
the sores, there has beenm evidense of that, mﬂnmmd
& cere Gut, you have certaln impervicus sand or cembimation samd :
and shale stringers that are very hawd, very brittle, and if 1t o  §
wrea frectured éroa. I would atroagly suspect that you would
find your frectures in that particular bed rather than, oftem
times, where it was found, in a zome that wama't astuslly
softer. I suapect the core barrel had someching to do with
that. In all the coring I have done, I have wever found any
fresturing at all, not even two, three inehes. I have not found
it at all. |

Q Mos, you heard the testimony and saw the exhibitas

offered by El Paso in zommection with bottom hola pressures in

P T TR m
' it

the two zonea, Sand A and S&nd B, Do you have any comment in
regard to those pressures?

A  Well, 1 could say to that the bottom hole prescure
differential at thia time ls not from the tests that we have
run, ané welve even gone to using two bombs, and calibrate them
both before and after they are run, to once and for &ll get to an|
azourate noint to work from. I do not fsel that pressures dif-
ferentini between the two Sands today is enough to give us any

————~—-~—~——-gre&t—dantgp—today7~bnt—from*tht*vury*unaruntertsttes“6r“drawﬁuwn““""*
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In an area of dreinege, and the way chese sands behave when they
are swabbed at a higher raie, or maximum capac'ty of th§ well,
I feel that in a very short (ime we will {ind &4 greater pressure
differential in the upper sand, and a complete recovery, ahead
of the lowsr zone. -

Q For what retacn dc you reacin that conslusiont

A The very way that sand benaves under extrems produc-
ing capasity 1s the main thing, pius ciae fact }.lut we have

some sireaks of very high permeability in the upper zone. That

serves &3 well to give you a real high streak of high pcwuur,
whereas the permsability in the lower sand is more consistent,
more of a ganerel mature.

| MR. VERITY: Your Homor, we object to this last
testimorny and move it be stricken because we think that it 1

assumes a fuct that this Commission musi Jdetemine. In other
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words, he is assuming that there 1s a barrier between these
commern sourses, and that therefore, at a later date, there is
going to ve a differential. We say tha.'l: that i the question
hat is here to be determimed, and hils concluslon as to what it
might be based on at & later date is nou prupei tes {lmony,

e rAZim:  wouid you pocface your question, klr_. ‘
| Kellalili, ®iui vom gl :;.na-..-f;-;,;;;g vb.ha:’ Cheis ar;e tWe common

sources of supply,’ because that fact is 1n evidence, and you

can't ask the wicness --
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prefice cur question because ve assume that. The witmess has
testifisd that in his opinion, there is effective separation
between the two sands, and based upon his testimony, he has reached
his cemslusion.

Q  (Zy Mr. Xellahin) How, Mr. Bolack, there was some
testimeny in regard to dralnage. I think, in particular, in
reference t0 your Tom Bolsck Well No. 11, isa't 1t?

A Ko. Yes, 11, I think,

Q i1, If the sones are mot separated, what is your
conslusion as to the queation of drainage under present circums 4

A vell, from the tésts that have been run on the
individual sands, one separstely from the other, I am convinged
thag at this time a2t least, I am producing about three wells,

|

;

B
i

:
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«
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posaibly four in tote, or very near in tote, from the lolcri

sand, and to follow that further, I have a tool that we intend

to discuss here {uirthsr with the Commission. I am comsidering,

if there is no ruling of two separate reserveirs, I am consi
running that tocl on my own part, because -~ rether than produe
twenty~five barrels or twentry-six barrels per day from each zone.
I have some merginal uppers, and the upper iz very spasmatic

it sort of comes. It is not as much a blanket !n consistence

as the lower. I am producing probably one hundred per cent of my
allowable from thé;B Sand and on my own, 1f'they are-not separatef, ‘
Af ;hey are considered one, I intend to run the Brown Tool, which |

you ui11_hea:L4uxnu;munamﬁlabopr~te—st~4oas&»gos~s¢me»o£—tho~uppee+a-———
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01l before it goes over the hill.

Q Nou, will you be willing to dumlly complste your
well No. 11 in the event this Commission determines that there |
are two separate coammen sources of supply?

A With all respect to the others concermed with ¢, I
would de willing to dual complete that well,

Q Now, in that regard, the question of secondary
recovery, how do you feel absut that?

A Well, from pievious experience, and particularly
some of the sand fields in Ransas, 1 am very much in favor of
s pecondary rieavory orogram. &nd T aw in favor of it in the
near future, and again, more or less seconding the testimony
of K1 Pase, I feel that the separation of the zbnes, whether
it be by the Comaission or by the cparetors' own decision, nni
in that event be necessary because 1 do;bclievc that any wmater
going into those permeabilities of #wo thousand or better, will
hﬁe a tendency to certaliily sweep through at a greater rate
and probably in a hard to explain mammer, sincerthere is sc
mich difference between wells.in the upper sand compared to what
1t would be in the lower, |

Q In the event that the two zones are not separated
2ither by action of ¢he Commigslon in designating them as
a separeate producing horizon, or by action of the operalors

themselves, wculd, Jn your orzinion, any coil ve Jost in the
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A I think that oll would be unavoidably loat, and tha
plus the inconvenience and the problems that would arise with
having water reaching one zome first, monmuuum-{
and flooding cut zomething that could be allotted frem either
of the somes, plus the somplieation of cperaticn would be grestes
than if they were handled scparetely, both by injection amd --

i

Q Under seccndary procedures, would comsmnication 1
betwesn the two zones through the well bore pose any prodlems? }
A I think 1t would, unless -- I think it would g

at this time. Tne pressures have been 5o close “egether that
i guestion whether there ha: been anmy great amount of cal-naxzntﬁea.
dut by the time we have reached secondary, and certainly with

mining water and oil in the bore, we could reslly have a problem.

I think that is what will necossitate separating them one day.
That is ny estimmtion.

Q Have you had any experience with dual completions,
Mr. Bolaak? |

A Yes, 1 have,

< You have heard the vestimony wihiici: wae offsred sa |
El Paso!s prurosal to the manner of dualling these wells. How
do you feel about that system of duzlling?

A Well; I have the other witnesc here, and I am
convicted -- and I am convinced that 1t offers more of a feasibl%

situation for wain thiz flsld, particularly from the matter of

—— J
S ~+




- Q Now, wouid the cost be any facter in )cur operation
in dualling these welia®

A ¥ell, I think it is somsthing that ws should conn.ﬂ+r.

Cartainly, & lot of these fields have not responded the way we
might thimk, and we Might g0 Out at this situation in ons weay
ammimnwupcmmmm,équest that would
inveive the Srown Tool is smiall, compuied to the others, that is)

if thewe is any elament of experiment in these rloods, and so

on,; I would s:oh rather have & tool thatImmoapnoticuq

: %
- #11 the equipment thal we have now, and theh even fase laier, some

day, peasibly, ehanging that, if 1t doesa't werk.
Q Hew, do you know of any instances in the pool wbere

dual compiesicas as that proposed by Z1 Paso could not ba utilized?

A Just in the instance where the pipe casing is 00
mklli to ascoummodaie the Tubing.

Q Are titere cesings in the area waere that situation ‘

‘existe?

A Yes.

Q ix> you have anything i_‘urther- you want tc add, Mr. |
Bolack? |

A well, I think not. Perhapr there wouid ve a i1ittle
it on this Brown 'fool. There sre a 1ov better tests than what |

I have, but it 1is being used in other states successfully, and

experience tnat I nave had wicn it in cther places, it nas worked

b

:

L)

-y

—RUSCessIuLly;

O ar:
e NEHAL L AN FIEE LT e
ALBUQUERNLE NEw M Lo
Phone CHogol 3.6691




134

£

In Kansas,

D>

ERnsts?

A That'as right, and some in Cklahome where there “T
5 Commtasier r=iing ¢n it, of course, but 1t was, == far as the
operators were concerned, working effectively.

MR. KELIAHTRN: Thetts all.

MR, POCRTER: &y

MR. SUELL: May

view of the fect this witness has simply given the Commission

the benefit of his conclusicn with no suppcrting data or evid.wﬁ.

in the interest of saving time I
¥R, FORTER: Any

witness may bes excused,

MR, FKEBLIAHIN: I

i
i

called as s witness, having besn

&8 follows:

DIRECT EXAMINATION
BY: MR, KELIAIITIN:
Q will you state your name, pleagse, air,

What areas would Wit be InT

You have had experience with the Brewn Tool in

‘questions of My. Bulack?

it pleaee the Commission, in

nave no gquastlons,

guestions of ¥>, Bolack? The

(Witness axcused.)

would like to ecall ¥r. J. B.

DAVIS

first duly sworn, testified

3 Jv B AVIS.
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By whom are you emploved. Mr. Davia?
By Brown 011 Todl, Incorporated.

What 1a your position?

» O » »

Sales engineer, i guess, reflects it as assurately
as anything elae.

Q  How long have you had that position with Brown Ol
Tools, Ineorporated?

A For 2 ysar and a half. |

Q - And what éngineering truin1na and experience have
you had, Nr., Davis? | | .

A I heve & bachelor of science degree in chamical
sngineering from the Rice Iﬁstitute, and elsven and a halfl years
experience in angiaoc:dag‘and operations for Shell Cil Companmy.

' In what departmant are you empioyed in with Shell
01l Company?
A wWith the Production Depariment.

Q  What ame your dut

A Engineer with the mechanical egquipment, processes,
and techniques relstive to the ariiling and production of oil. .

¢  Did you have anything to do with the dus” completion
of wells in that business?

A Yas.

Q Did you supervise the work?

A Yes, sir.

8N
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011 Tools, Incorporeted, have you made any atudy of the equipmeny ]

- and fasliities of that compary?
| A Yes, sir,

Q  Are you familiar with the operetion of their equip~
nant? |

A Yes, sir,
MR, !ELLAEIN; Are the witness' qualifications
asceptable? |
MR, PORTER: Yes3, air.
Q  (By Mr. Xellahin) Now, Mr. Navis, do you have a
plcture of the assembly which is proposed by Mr. Bolack?
A "Yes, sir, I do.
A} Moux, in regard to whiat has been marked as Exhibit Ne.
1, Mr. Davis, will you staiz what that shouws?

A On the front page of Exhibit 1 is shown a diagrem

of the complete installation for duslly producing a well pro@ci*
iach zone alternatively. ‘Thst i3, the zones are nct produced [
simultanscusly.
é what i8 ohe instrument designated as?
A Well, the principle tool used in that is designated
as the Brown Type Zone A Selector.
MR, BUELL: May it pleasc che Commission, ; wonder

if I may ask Mr. Kellahin if the purpose of presenting datum

on this ©o0l is 10 seek Commission approval ¢f 4t a2t this time,

Orapr, vr Miom & ASSOCIATES i
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oF 18 he slmply Just deing Relpful in showing that a tool dees
exist. There is a big difference, you know,

MR. PORTER: WNr. xellahia, will you state --

MR. KELLARIN: The purpose, obviously, is to seei
Commiasion approvai of this tool as 2 means or‘dnally completing
wells in the event the Commission --

MR, PAYNE: Mr, Buell, you probably don't lmow this,
but I taliked to Mr. Kellehin btefore this case was advertised,
we purpossly adverﬁud it broad enough =0 we could listen teo
testimeony as to any method of due) compleiion which would te
an exception of Rmle 112 (&).

MR, BUELL: I sure d!d not know that, Mr. Payne..

MR. p,d_m, That 1s in the advertisement, Mr. Suell.

MR. BUELL: Diligently reading the notice as issued,
I see nething in there relaiing %o exceptions to any rules.

MR, PAYHE: Let me réad it to you then, *‘Applic:,r.‘:l
further seeks the establishmen” of an adminlistrative procedure |
for approval of wells duaily completed in said common sources of
supply utilizing a certain iype of nechanical lngtallstion in
exceptlon to Rule 112 (A) of the Commiasion Rules and Regulations
How, it ig our feeliﬁg that i brozd enough to allow anybody
to discuss any type of tool which weould be ar exceptlion to Jule
112 (A), and provides for zdministvative approval.

MR. BUELL: I will read themnotice,

MR, PORTER: ¥

v
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witness.

Q@ (@ Mr. Xellahin) Now, referring to what hes been
mried a2 Bxhibit No, 2, will you atate wbat Gt shows, Wr. w#?

A Vell, Behibit No. 2 i3 merely & lay owt or a lime
diagren in a larger .goale of the same installation going inte |
greater detail aa to the comatruction of the cqpip-tnﬁ.

Q  Could you furnish this exhibit to the Comaission and
deseribe 1ta operation ac that they can follow your teatﬂluuy.'

A Bxhibit No. 2, going back, and 4f I may use El 213043
very nles 1llustiration here, would consist of putting the packer
or A paciker here above it, a zone selector vaive. The diagras
shows thsre 2130 a hydraulic hold-down, which may or may not be
neesssary, depending upon he characteristlcs of the well, and
from the testimony given here‘today, it would not be ﬁeeessa:y‘
We zo un to tae wellhead, ﬁh;ch can be zpecial made rotating
head with & roiating assembly in it, or a regular puaping head
with the rotaiing 3lip assembly mounted on tep of that to aappbtd
the weight of tne tubing and allow the tubing to rotate to change
the valve. The valve 15 merely & two-way valve whlch ¢an be
opayrated by rotating the tucing te permit flow from either the
bottom zome tnrough the packer aﬁd through the valve, or to shut
off that zone and to permit production from Zone A ahove the
paéker into the tubing and on up. Of cource, the pump can be

stalluvion, & bettom hole pressure pump

LA il N
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12} #ow, 1a it poasible with this type of imstallation
t0 produce both z0nee at the sams tine?
A Mo, sir. During the operation of awiiching from omns

zone to the other by roteting the tool, the ports in the valwve

80 through & packing element which effectiveiy prevents commingl
or comminisation betweesn: the two zonea during the switching o
tiom. |

Q Mmldbemcmmgduringthechwtd
one producing interval to the other?
No, sir.

is shat corvect?y

> 0o »

Thatts right, sir.

] Now, referring tc wnat has peen marked ss Exhibit
No. 3, would you st&te what that shows? |

A Exhibit No, 3 merely shows thie valve in the threse dér—
ferent posiiions.

Q That would be Exhibite 3, 4, znd 57

h Yes, Exhibits 3, b4, end 5. Exhibi{ 3 shows the ponqtion
where it is opened to preduction from beiow the packer siraight
up the tubing. £Hxhibit 4 then shows it during the trensition

stage where the ports in the valve are passing {nrough the pack-

% 8
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what that 18?

Exhibit 5 11lustrates it with the ports opened to the 2008 abovs
the packer and the zone below the packer being shat ofr.

Q Nox, does that effectively prevent commnication
between the two zones ?

A Yes, sir.

Q@ Mow, referring to Bxhibit No. 6, would you state

A Exhibit Ro. C merely shows tne lay out and line
of the swivel T itself. Rather, the rotating 81ip ars: Luly ithi
goes on top a standaré pumping head to support the weigh. of the
tubiag and allow it to be rotated sasily.

R Now, referring to what has been marked as Exhibit Ke.
T, will you state what that shows?

A Bxhiblt No. 7 is a swivel T or a punpmrough which |
the tubing may be Totated without rotating the T, without dig-
cornecting the flow line.

Q Does that en#hle an operator to operate this teol
switching over from one zone o the other without hauling in
addition&l nelp?

A Yes, air., At the ueptn that we are discusaing

here, and on up to 5000 feeu, oue pudper, one man with a 24 inech

wr«ench would be able to tuen ik,

~

Q Now, have you any models of tals quipment, Mr,

Davis?
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Q ml. would you descride briafly
how it works? ,

A  The first model is tha tool itself, xunmu#
the dostem comnection hare. The tool is, at the present time,
fm tae pesiticn, or T will put it in position, where the porta

are oponed to the bottom section. This flow gesr 1a down all thg

wy, and by rotating it in the other direction, we pass the ports
threugh the pecking element and up to a point that they are
eﬁu!_ﬁ in the ports here; 80 that production from above t!{o
pecker ean enter the tubing. |

Q  Thet them, 1s placing it in the twc different positiens?

A Yes, sir.’

Q  Now, in the operation of tals tool, do you have sy
@ifficulties with eamsian? |

A lib, sir, we naven't te date. it—‘s telngz used in a

very sour crude ares in West Texas, and it has been used for lq

years there with no apparent difficuliy due to corresion from semr

crude,

VQ Does pand pose any prouvliem?

A Nct any more than one experiences in any other type ,
of normel pumping installation.

Q in other wérds, sand weuld only affect the pumping
ingtallatlion and not the operation of the tool, is thiat what
we are Lo understand?

FA That'is rigne
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Q  Now, are these tools In use In other states?

A Yes, sir, they are in use in Kansas, Oklahoma,
louisiara, and Texss.

] Are you personally familiar with the situation in
munﬂmaumuwmuuermwohmmm
ments of the rezulatery suthorities in cormectionm with them?

| A Yes, sir. |

2 What 1s the situation in Kansas?

A It Kansas, and mey T use the prototype of the
awivel T with the imdicator, ths zone indieator fits on here,
and as the tubins is rotated relative to the pumping T, the
pointer om the Indicator moves to 1ndicate}whatMr 1t 1s pmdntﬂ*
from the lower te the upper zone, or lower yene, and in Kansas,
it 1s reguired %o de sealed, an order requires them to he sealed

iz each position and movad only on permiasion from the Cosmisaiesy.
- | Q  Mmat is the situstion in Gklaheme?
_ A Ckclahoma has no requirements like that,

< Ave these tools in use in Qclahoma?
A Yes, sir,
Q Are they used extenzively in Oklszhoma?

A Yes, slr, in Cklahoma more than any other siate.
Q What 18 the sitvation --
M3, PORTER: Mzy I 33k & question? Ars they used
in dusl eompletion aquirment?

& Thatls the purpcie of Qual canaplotine pifnmat1n5 R
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frox two distinct reservoirs,

Q M. Davis, fre you familiar with the New Mexico
Statute in regard to z definition of a pool as being & separate
common source of supply?

| A Yes, sir, I think I am.

Q  With that in aind, i3 this tool used fer the produe-
tisn of separzte pools In the states which you have mentioned?

A Yas, sir.

Q They are designated as comaon sources of supply,
is that correct?

A Yes, sir. :

Q .m.mtpmvnmmwmwm
the predwetion of ths =Jsr portion of your allowable from one

zons &8 against the other aaide from the s2als which you ment iongd

in use in the State of RKansag®
A Well, ne other legal provision as far az I know, ex-

cept in one field in Texas where the lower zone 18 very sour

and the upper zone ismieet. In that case, Riarterly tests are }

required vo show the presence of suliidce. |
Q Is iy pouesible o install, in conection with this

type of equipment, some (ype of visual control which may be
sesn at a diatance to determine Trom some dlstance which zone
is veing piroduced?

A Yes, »3ir, an extenslon way te applied to thils

indicator-arm.
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—indioator—army

from two &istinet reservoirs.

Q Nr. Devis, fre you familisr with the New Mexico
Statute in regaxd to 8 definition of a Lo0l as ba‘ng & separate
eompn source of supply?

A Yes, sir, I think I sm. _

Q  With that in mind, s this tool used for the predue-
tian of ssparate pools in the states which you have mentioned?

A Yaa, sir.

Q They are designated as common sources of supply,
1s Yt correct?

A Yes, sir.

Q Bow, what p&ovisloas are generally made to preveat
the preduction of the major portion of your sllowable from one
rone 22 againat the other aside frow ths 3zals which you mentionad
in use in the State of Kansas®

A Well, no other legal provisiom as far as I know, ex-
qépt in one Tleld in T!xas where the loueb zone is very sour
and the upper zone 1;lwect. In that case, qaarterly tests are
required to show the presence of suli'ics,

Q Is 1v porsible to install, in conazection with ihis
type of equipment, some type of visual control which may be
geen at a diatance to deteramine from some dlstance which zone
is being preduced? |

A Yes, sir, an extenslon way ve applied to this

143
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Q  ¥hich would --

A Whish could be seen at acme distance.

Q Nou, what tests can be made to determine whether
there is ocesmmunication between the two produeing zomes with
the use of this eguipment® » |

| A umu&&mm;omdmmw-am”mJ
you heve a streaight through communlcation to the lower sand,
straight tlsough the tubing and the sngular ares, the perforst
myw offfrom the angular area, and pressure can be appA

to the angulars %o see tkat you have no communication, no flow
or cireulation by tnis tcol or by the packer and wp - hrough the
tubing.

Q Can the conventional pressure testa be made with thJ
use of this tool?

A Yes, sir, I thing sc.

Q Can a pressurs »>omi be runt

A i'ith the rods out, of course.

Q Can a pressure bomb e run in both zones?

A it can be run as Jar duwn as this tool.

< Now, can any test be made by the zonic method to

determine -~
A Yea, sir. A tesi could be made by the zonle

methcad inte the casing annulius, ol course.

Q By use of that method, could the existence or non-
exiztence of comuploestici-be-deteninedl

L fa : T . S
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- oy Bl Paso in connectlon vila e cost 0f the type inastallation

A It would present iome evidence, of sourse.
G Now, assuming, Mr. Davis, that o pressure differential
did exist between the two sepurute horizons, would it then be
neceaaary to pressure upr one zoue o tha othermoxﬂgrtoa-m*n
commanisation by Whe method jou Lave prescribsd?

A Ro, air, I dom’t ihink so.

'Q  ow, has this tool been pressure  tested?

A Yes, Birx. |

X  What were the results oF your pressure sost?

A Well, we pressure sected up tc about five thousand
pounds.

< 214 you find any leakage at that pressure?

A NG, air.

w In your opiniun, la thie typse of toal feasible for

Adhieving sepaiaiion batwasn w0 piroducing horizons?
A Tes, 3ir, I thiak ohat .as been borme cut by its
accoptance in the other atatas.

Q Now, you aeand, I belleve, uhe testimony presented

they are proposing for dual completion of welis 1n chis area.
wWhai i}a‘ tiie codv of ohe inscallation suci &8 you nave here?

A Gves and above thsg ¢oso OF vie p:-aseixt installation,
vile agadision of ithia equipiaenc would vitail sApenditure of

approkiaaaialy $1,7950. |
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1

O (& Mr. xellahin] Nr. Devis, were Exhidits 1 threwgh
6 prepared by you °r under your direction and supervision?

A Well, they were prepared by the engimeering departagnt

of our company.
Q Exhibit 1, 1s that a standard brochure used in
cormection with the sale of this equipment?
A Yes, sir. \
KR, KELLAHIN: At this time we would like to offer
in evidence Exhidits 1 through 7 inslusive.
MR, PORTER: Aby objection to the sdmission of tnnT
exhidits? They will be admitted,
MR, GHLIARTN: That's all the questiems I have.
MR, PORTER: Any guestions of Mr. Davis?
MR, TUELL: I heve ﬁne, Mr. Porter.
B_IR. PORTER: Mr. &zéll.
_ CRGSL ELAMINATION
FBY: MR; BUELL:
Q Mr. Devis, why dogs Kansas require seals? |
A Juet as an adminisirative, I guess, assuregnce, that
no one is going tc come ocut there and turn the toel to the
cthar position wiéhout thelr permlasion, because in order to
do that, they al:zo reguire that you pay & $2%5.00 fee cach time.
Q In ether vords, zuycene wilh normal strength ans a

24 ineh wrench could turn it?

'}r ;.lo -1 & 1 . N
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], BUELL: That's all.
QUESTIONS BY MR, HINKLE (
Q #r. Davis, what other states besids Eansas and
Cklahess have suthorized the use of this teel?
Iouisisnh has, and Texas has, sxd -~
Has it bsen used in those statest

Yes, sir.

©c * o »

San you use this particulzr tool in comneetion with
water flood prejects? |

A You could, sir, to selectively inject altermatively
inte two different zones.

(+] You couldn't use them in producing wells where you
had two zemes? |

A Yer, 3ir to siternatively produce from those wells.

&  ¥ou wouldn't want Lo sltsrnatively produce the
wai;cx- £lo004 project, would you?

A Depending on the circumstances, I think.
%] DO you know of any water flood projects where they
have bo‘n in uae?

A No, sir, I don't.
MR, HINKEL Thav's all.
MR, PORIER: Hr. Hutter.

QUESTIONS EY MR, NUITER:

™ M, Davis;, 413 1 understand you to say that with thi
inst 7t oL setTR&LoVe the Do ;
T MET ATES
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A The tool is sel above the pacimr and requires
the pusp to be set above the packer too, because it is not
gwé through decause ycu couldn't run the pump through the
ry- - O

Q noymmthqmllirthepwissnﬂmhm}

the level of the packer?  _

A You couldn't 4o it, sir,

Q It is only possible Lo puiap one zone at a time
with this installation, is it nbt, sir?

! That's r-ighi;, sir.

Q How 4o you make your allowable thern if you have
a dunl eompletion and t:'0 pools? |

A ¥Well, for example, in October, in the month of
October, those zones,vwihere it 13 used there, ecaca of the zones
will prodnéc {ts allowable wilthin fiftéen calendar daya, 3o they
switch it the 15th of every month and produce the laat half of
tﬁ month from 33y the lowe:r zone, and the first half of the
next mcnth from the lower zone, and switch 1t and procuce the -
upper zone.

i) Yhat 12 they have two marginal zcnes that just
produce & little bhit, each one produces one half the time?

| A Yes, usir.

Q Are you acquainted with the Commission'as Rule A-502,

Paragraph Roman Mumeral I, Sub Paragrepic A that requires the

et
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the daily sllowable?
A o, 3ir, X am not. I am not too familiar with the
Commission's rules.
Q fou would have to exceed one hundred twenty-five
per eent Aally allowable to produce your top given allowable im
£ifteen days, would you not? |
A That's right, sir.
MB. RUTTER: Thank you.
MR. PORTER: Anyone else have & question? The
witness may be excused, | |
THRE WITHRSS: Sir, if it pleaze the Commission,
may I add that this can only be used in wells that sre cased
with feur axd & hkalf 1hsh casing.
UR, BORTER: Does aryone desire to Guestion the
witness about this last statement? The witnesc mey be excused,
| (Witness excused.)
Mii. KELLARTK: That's all we have at this time,
| MR, PORTER: The Commission s going to recess the
he&ring until nine o'clock tomcrrow morning, but I thoughb per-
haps that In view of the fact that Mr. Morgarn will net be here,
I shall explain his absence, due tc the fact that he has been
80 diligent during the lasi two years in attending the heerings,
we regret that he‘will have to be away, but he haz to attend

a meeting iIn 3alt lake City, &t which there will be present

pepresestatives— from fifteen states and-ene-territory; end it —-
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concarns saue land procless, sand it 18 & weeting that was set

oy e

N up sane Lime agc, and he didn't have enough influence to ges

ol o

it changed. Jovernor Burroughs has assured me that he will be
here in the morning at mine o°clock, altheughs he is having a
difficuls time attending the hearing too, because of the fact
thas the lagislaiure is in session. e would 1ike to start as
-Muu’mumm itmmmm:taiu
o'closk. We would 1ike to BtErt right off and wind up this
Mumunc&i.

(Wm‘mmgmmaudtog:eo a.m.,
Thursday, February 13, 1959.)
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FEBERUARY 19, 1959
9:00 a.n,

{Whereupon, the documents were marked for ldentification

as Atlantic's Exhibits One through Six.)

MR. PORTER: The hearing will come to order, please, and

we will cantimne with Case 1586. Mr. Kellahin has asked the
p@ivilssb ét'nlking a statement at this time,

MR, EELIANTN: If the Commissiol: please, it was anmouneed

last night that we would present before the completion of the

case the core. I was 1ntormed last night that the core or the zong

whieh 1s of interest in this case will be ﬁﬁlilable but has not

yet arrived and we would like to offer it at a later date.

MR. PGRTER: Do you think you will have it before the end

of ths dny?

MR, KELIAHIN: I imagine that we should.

MR. PORTER: Thank you. Mr. Hinkle, are you ready to
testify? |

MR. HINKIE: VYes, I assume that 3all the testimony will be

put on that is pertinent in this case. We would like to put on
three witno=css £00 Ablauiiv i uéposibion tu the anplilvaividii.
would 11ké to have all three witnesses sworn.

MR, PORTER: Will the witnesses stand, please?

(Witnesses sworn in.)
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ROBERT AGATSTON

ﬁcalled as a witness, having first been duly sworn, testified as
follows:

bakz ala  HERERVIED Vi 2% F ¥, b o ‘4
b T it iVAL LI

BY MR EDMCE: |

Stase your name, please?

Robert Agatston.

o p O

By whom are you enployed?

=1

I am employed by the Atlantic Refining Compeny,
In what cepaclty?
District geologlst at Durango, Colorado.

How long have you been employed by Atlantic?

> o B O

AlmoBt eieven years.,

o

Are you a graduate geologlst? | -

yi I received ny Bachelcr of Science Degree at Ohio State
University and my Measter'!s angd YHD at Columbia Umiversity.

Q In what years?

A Bachelor's in '43, my Master's in '47, my PHD in '48

&  Have you pragticed your professlion since your graduation?
A Yes, I have éeen Qith atlantic since 1948,

& 4N Waau areas have you peen with Atlantic?

A X worked in #yoming and Soubthern Monbans, the Four
Comers area anid lest ‘fenus,

[ ape o gan famiiiae with tno davyelqgamant in the Pour Comebs

- —a-
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A I anm,

Q Have you made a study of the area in which
Gallup field is locatea?

A I have. »

Q What does that study consist of?

A Well, the stuldy of eleciric logs and sonic logs and

cores, as well as informetion from the adjacent areas.

i
@  Have you ever testified lefore the Conservation canniss#on?
’ I

A No, I haven't. | }
MR. HDWEE: Are the qualifications of the witness
acceptable?
MR. PORTER: Yes, sir.

Q (By Mr. Hinkle) I wish you would refer to Atlantie's

Bxhibit One and explaln to the Commission wnat 1t is and what it

|
shows?

|
A Phis i=s a‘repetition of what you saw yesterday, 1t is gi
pool map of the Horseshoe Canyon field. The wells just shown as a
dub are pilvakciag £Tom ths uppor or A zong, the E?Iis with o Ant

and a circle are producing from the upper and lower, A and B zZones,
the wells with a triangle are the--the wells with triangles are |
producing from the lower zons only., I want to stress that the

information 18 accurate on our tract that we have., As far as othe#

peoplet!s wells, We goﬁ tnat information second hand and there may

be avra nr thoro
ars or Theros

ol boanly
UL W vmhe

[

T would 1ike to stress that if you

Py

!
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“Gallup field.

f

you'll be better able to keep up with the description of the erossi
sections. I think this map also shows that the limits of the %
Horseshoe-Gallup fleld had not been defined to the northwest or |
to the southeast. Atlantic drilleé a 4ry hole at the ssuthwestern<
most side of the field and there is some question as to whether
the limits of this fleld have been defined on the northcast side.
I believe that's all I have to say.

Q Will you refer to Atlantic's Exhibit Two and explain it
to the Commission? |

A I don't have a large scale map of Exhibit Two bechuse

it isn't too important to the case, but you have it, it's a struetire

contour map of the Horseshoe-(allup field drawn on top of thii
point shown on the cross sections. VYou will remember yesterday
that E1 Paso hung their cross sectlons on this line. This contour
point 1s about thirty feet above that line. Now, the exhibit showi,

for the moat part, regional dip to the east and northeast. HNow,

you will notice as you come to the southeast corner of youf RAap,

. ;
the contours get closer and cleser, and Mr. Speer referred yesterdgy

to as much as a sixty-degree dip of the south end of the Horseahoe%

1
I

Now, I would again point out that the 1imits of this field

i
i
!

had not been defined either to the northwest or the southeast,

L D RS,
AL

ol

Hceepyour—enstosure;—your Exttbit Oneout-at 211 -times; T-think—— -
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N VR ;LN —-aR-area—where—there—io eixty degrees of dip WIthIn

less than one mile and the change has ococurred from two or three

degrees to sixty degrees and then flattens out again to a matter

f two or three degrees, there haa been a great ameunt of stress
on sandstone ard shale bodles and it is vurj eﬁno.lvnblo
t these bodies will frecture,

I will peint eutlaauething else, that in the Colorado
iateau area, of which the San Juan Basin 1is considered a part,
e are many of these steeply dipping fractures which we have
monoslines, and nocﬁor Kelley and many of the men at the
versity of New Nexico have suggested that these steeply dipping
sAtures go 1ﬁto falls at depths. Now, whether an aetual fali
pla#o qpyoslte the A and B zones or upper and lower zones of
Gallup, I 4o not know., I do know that this particular area
an excellent chance of being extremely fractured, so that if
he field was continued to the southeast end, and it undoubiedly
11 be, 1t : 111 eruvss this area cf proncunced fractures, thus

roviding a means of communication between the lower sand and the

MR. HINKLE: If the Commission please, we have another

xhlibit, Exhibit Three, which is a longltudinal cross seetlon

£ the entire field or area and 1s practically the same as El

aso's Exhibit Number Five, I believe, which was introduced yester-
Y. We hadn!'t put up our large map on chat, but you do have the

qxhibit before you. I don't know whether Mr, Agaiston wants o

1 DEARMLEY - MEIER & ASSOTIATES
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refer to 1T at this time or not,

A This 1s one of the rere cases where geologis® agree,
and Mr, Speer's and my cross ssctions are identical, The only
thing I have to say is that ths.so~called-sx want to relterete
that the so~called shale zene in betwoen the upper and lower sands
or A'and B sand contalns a great deal of sand included, -hat the
shiles are sandy, that there are sand stringers within the sandy
shale and shaly sand and that it is not sixty feet of shale.

{ (By Mr. Hinkle)} Nr, Agatston,'wil; you refer tc cross
section B or B prime -- |

A Yes, sir,

Q --and first identify on Exhibit One where this cross
sectian 15 and then explain to the Commission what it shows?

A If you will look on your small scale map, this is a
Crvas seeticn which goes from the northesast end of the fleld, You
wlll notice that aa‘the line passes through there, there are 11tt1§
arrows thaf shoot over from the line and cross soctibh BB prire,
1t 1s the middle cross section that goes from northeast to south-

-

: - -~ ] ~ -
west and includes welis 25, 22, 1z, %, 10 and 2%, The some gress

)

(

section appeared in the exhibilts yesterday. Now, I think it was
called CC prime. I believe Exhiblt Five, 13 that correct?

G Number Seven, I belleve.

A Number Seven 1t 13, I believe,

Q@ El Paso's Number Seven,

CHoge! 36591

A And if you can, I wish you wonld refer Lo tipat Fahibit |
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‘top of the lower sand, and this 15 the exact same correlation as

!

before, this upper line is our contour point, We tilted this

cross seetion to take into consideration the regional dip, and

4+his peint here is the top of the A Sand or the upper sand, and
both of these poinis are considered to be oritiocal polnts in that
they ware deposited at the 3ame time or nearly the mase time. !hiﬁ
nlm shedipd ares 18 the upper or A Sand and you will notice that
as you go from the northeast to the southwest, even assuming that
these correlations are incorreet, that the sand eontent at the
tep of the A zone increases as you go to the :oﬁtbuest, until |
finelly when you have resched Well Number 28, there is at leest
one hundred feet of predominantlj sandy section. There are sandy
shale stringers in here, but the predominance of the sestion 1s
sandstone.

Now, you will also notice that in the lower zone or B
Sand. the sand. as you go from northeast to southwest, picks up
from the section at the top, so that in this dire#tiun; the top

porosity rises ali the time as you go to the scuthwest so that as

you reach Well Number 16, and that appears on Bl Paso's map, the

El Paso's, this point is now a matter of 10, 20, 30, 40, almost 50!

feet above this correlating point, whereas when we started, it wasé

only a matter of 20 feet to the top of the sand. In other words,

to this point, all you see on thelr cross section 1s that when youi

pinch this sand out, it is pinched out upward, 1f is not pinched

1
1

TEITH & ASSOTIATES :
LAy RIPORTERS ;
crsoE NEwW MELTO '

T phone CHape! 3.6691

Deansiiry

i O

i
i

Poesty
=

AU U SRR

i3
3
13
ot
,_r;’ :
il
ik
-1
&
k.
E
».I‘
Ul
e
]
.
i
: .
-



— ~——*~——w—+xtpome~. ghi? —
Lght?

out level with a correlated bed. You will see that as you go in

this direction, the sane rises all the time in the section,

How, iLne difierence of opinion 1ies in our correlation f

tan Number 16 to Well Mumber 28, We had said, and we do this
onservatively, that where this sandy secticn--and it 18 mot as

goed as this sectlon up here--comes in, this correlates with the

Rasume that if a sand in golng across & field, crosses from 20

set above the sandy--I now speak of the Juana Lopez--to almost
» feet above, that for ancther 80 acres we cannot be permitted
" lto earry the correlation up another 10 feet, because that!'s
mxactly what'!s besn happening as you go across the field,

Now, at a8 later date, at a leter part in this prasentatten*
T will show what I think of the conditiuns and deposition, but
let!3 just ascept this for thé mcment. Now, we have a log that

e have --

Q Mr. Agatston, let me interrupt you Just a minute,

A Yes, sir.

Q@ vhat 1s the irnterval between the upper and lower zones
Hn Well 16 as shown on ycur exhibit?

A The interval betieen the upper and loweyr zones?

€ How many feet?

4 That's 2z matter of 6, 10, 20, 30, 37 feet.

¢ Then it has risen {roum-=-what is the interval on the

lower part of Well Number 16, B Sand, &nd is it not unreascnsble %o

Fygmian)r €7 Miirp & ASSOCIATES
’ BT

A

DT e Moo
Phone CHope! 3.44910

o




129

—A This 1s about 100 (ee.

From there to 20 feat?

F-»)

To 37 feet.
Q@ To 37 feet?
A Thatt!s correct, We have Well Humber 30 hare that I'll
pass out te you. We have called it Exhibit Number Seven, because
[1t his twe positions ih the agenda, but I would apprectate if
you would iet them have this log Number 30, And now if you will
look at the middle scale on this lcg, whieh 1# marked, this Well
Mumber 30 is 2 half mile to the northwest of Well Number 28. Now,
I would like you to take this log, if you would, and where it says
' upper zame, if you would place that line, upperizohe, ageinst the
mark, upper zone, in Number 28, and correlats down --
Q‘ Mr, Agatston, we have a larger scale, if you would care
to compere 1t on the board there.
A A1l right., You will see that the porosity whicn I have
colored in red ties 1n very closely with this porosity which is

shown on 28 and that in effect, the porosity in 30 was bullt down

s2t111 further in this section by as much as; oh, twelve to fourteen
feet, MNow, 1f you will move this log over to Well Number 16 and
out 1t on your base line of the cross section, of both cross
sections, you will see that the porosiiy colored in red is opposite
the porosity shown in Well Number 16, which we have all identified

as the upper part of the B or lower zone,

So wWwe maintatin that on this cross section, that the porosif

Drannuey MEor & ASSCTIATES
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| porosity, and we can leave you an exhihit of 29, I will put it wp

| s
I

1is continuous from wells in line with-16-t0 a line somnshst~l&n&4§a$ﬂ;;-

to wells in line with 20, 30, 29 and 28. Now, 29 has the same

i
i
i
i
!
i
i
|
i
!
i

hepe at a later time. Now, this is not the--I beg your pardon--
cannot possidbly rest on one direction of cross section, so we'll
go to CC prime, the next exhibit. What exhibit i3 that? i

Q@ Exhibit Number Five.

l Exhibit Number Five. I will not dwell on this long
because 1 feel that our greatest knowledge 13 in the area of our
acreage and we are trying to prove connection in that particular
area. Howaver, this is & cross section similar to one that El Pasd
showed yesterdry, and you see that as you go from the northeast--this
is oross section CC prime--it begins in El Paso's Number 11 Well
and cuts across the field southwestward so that the last well on‘
the cross section is Petro-Atlas Horseshoe Canyon A-1, I think it E

is, E-1 right there. Now, you will see a&gsin in the upper zoune ;

vhereas we start with forty feet of predominantly sand and centinue
across the field to the southweet, by the time we hit the retro- ;
Atlas E-1, we now have approximately 85 feet of predominantly sand-
stone section in the upper zone, and here there is a suggestion on |

the log of porosity. In fact, Petro-Atlas perforated that section,

Q I refer you now to Atlantic's Exhibit Number Six.
i
A This 13 very important and I hope I won't lose you here,
This is a dogleg cross section. If you will refer %c your map, if |

you will refer to your index mep, this 1s a rather unorthodox method
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{zone and the Juana Lopez is almost 1dentical and that the porosity

T ATAWINE & Grobd seotien, Section DD prime starts at the D prinﬁ
end, Well Numbar 15 in Section %2 and proceeds in the northwest
direction to Well Number 19; in other.woxds, Well Number 15, 16,
17 amd 19,

Now, let's just for the moment forget the dogleg, we!'ll
Just talk adout moving up straight northwast. MNow, here I have 7
Well Musber 16 that we have identified and all of us sgree that
this ia the upper part of thé lower sand or B Sand. Now, we have
shomn that as we move at Jeast in an eastward direction in their
oross ssctions, the sand réSes higher in the sestion, and if you
remenbér, I po'nted out that in Well Number 16, we were as much as
50 faet now above a correlating horizon, the cenosity of the Juama
Lopez. And now, 3s we move to Well Number 1, we are 60 foet nigher
now, the sand has risen st11l highen=.

¥ow, if you will take your Log Number 30 again, that small

log that I placed on your desks, you c2n put the upper sand opposith

Well Number 15, and you'll find ‘hat the thickness between the uppel

in Well Number 30 occurs opposite porosity in the upper'part of
the B zons in Well Number 15.

And I am speaking--this is Well Number 30--I am speaking
of the shaded in red area, the porosity at the base of the upper
sand or & zone; so0 apparently through a carrier horizon, despite
the fact that 1t 1s spinning, we have connected the two zones

together, Now, we have carried this cross section bagk to the

!

ISEEEIR Y

ME £ N ASSOUIATES
R R I N

ArnooirEsagus e M i
Prore CHagel 3-6691

T P
W B gl s

R N b b S G

) .
P R T I ot




. A, i ¥ ¥ R i
e AT R Y, TR ) e e den oA ekl AR AL
T s owiiton o Pl o SR

PP S———

east, we pick up the center of the best development in the B or

| cross sections go in a straight line up the center of the field

|

northenst—to show—that weare sgatnm sonmecting - tothe middle of——
the fieid and you see that this is almcst an elementary prosedure.

lower sonw and then as we continue to the northeast, we lost sand
off the top.
Mow, I would like tc explain this cross section and what

is shown and why it is a good directicn. We are so0 used to seeing

or at right angles to that line that we assume that sand trends
follow that line, and in this case they do not exastly follow that
line. MNow, I think that we will all agree that taking the Well
Number 11 hers =- |

. -~

Q@ You are referring £~ Atlanticts Exhidbit Nunber One now?

A I am referring to Atlantic's Exhiblit Number One, Well

Nwsber 11, which 1s Mr. Bolack's, and E1 Paso's Number Eight and

;
i
!

Atlantic's 16, that's this well, and El Paso's Well in Section 23,

that all of these logs, they shoﬁva similar characteristic in the z
lower sand, or the upper part of the lower sand, Now, 1if this weré
a straight line of deposition following the drilling program, we
would not start in the northeast of the southwest--or rather the
southwest ¢f the southeast quarter of a section and end up in the

northeast of the southeast quarter ¢f a section. The fact is that

the #2position pattern of this particular sand has faded off, as |

!
i

it were, to the east so that in going in this direction, and it _f
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i ‘or 80 asres, or skip so muech, this change is very, very subtle.
However, by going in a nqrthuost southesst direction, you come f
cleser and sloser to this line of depositional pattern, thus when

you go baek to this cross seetion --

Q W¥hat oross seetion are you referring to, Mr. Agatston?

A DD prime, which is Exhibit S5ix, and we are moving from

19 to 15, Pfem 19 to 15, we are orossing a depositional phase and
we are very gradunlly, as it were, five acres, by five acres, i
following the changes that are taking place in the lower ssnd. mft
18 way a8 we move northwest southcast, we can eatch the subtle

rise of this lower sand, the upper part of the lower sand, un#il

i
i
finally it is correlative with the lower part of the upper sand [
j
as seen in Wells Number 28, 29 and 30. i

Now, there is another point, no matter what your opinicn

;
|
. t
in as to the conneetlon out here, I do not bring that up at this |
peint, I merely point out that the rising in this respect and the %

!
z

critical point of connection is out here because this iz where

all the sand wae deposited, where the predominance of gsand was

deposited, and if you want to carry that further, you may look at
El Paso's isopach map of the lower sand, which is the first
illustration in their book, you will find that at the southeast

end of the field, that 1s a very navrow band compared with the

north end of the field, 1In other words, the sand trend staris i

ne
ner

®
|13
[
i
Lade
o 8
[h]
3
”

fortunately, as you go to the northwest, because

e e ——— e s e
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locations, or El Paso some 340-acre locationa, wherees now the
width of this well up here is 200 acres, a total of 200 acres, so
there's more sand being deposited out here than there is down hnrog
and the reason for that is, I think, aB xy interpretation, that
we're esoming nearer the source.

Now, I would like to discuss Well Number 28 before I g0

into what I think is the depositional history out here, ﬁql, we

took a core analysis of Well Number 29, which is --

“Q Is that ldentified as an exhibitt

A I am going to dlscuns it as seen 6n the cross section.
¥e have cored 29 and the engineers will discuss the core analysis
of this well in separate testimony, but on 28, we almost cored the
whole thing. I have here a sample lcg which is merely a proof of
the characteristics ‘that this electric log shows and a visual eoré

deseription of this well by the geclogist in the field. Now, he

has logged, if you will look at your croes section BB rrime, you

can follow the depths, he's logged sandstone, he's logged sand-

stone from 56 to 60, that is, 1156 to 60, he's logged from
approximately 564 to 60, 60 to 63%, shale, sandy with sandstone %
lamina. He's then logged from 63 to T4, 10.5 feet of sandstone.
He's logged from 1174 to 83, another 9} feet of sandstone. He's %
then logged from 83 to 89 or 90, sandstone with 40 per cent shale %

lamina., He'!s logged fromd® to 1205, sandstone and shale 50/50, or

shaly sand,

P — ,._-L_,.:’.__
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“ivhen we recorded samples of this interval, we picked up adbout 50

‘the resistivity charesteristic of this log shows that section is

| sand and 50 per cent sandy shale.

Now—tiren;—we-siip-en—intervel there £rom-1505 to 21 shich | 7.
we 4id not cere, but notice in the charecteristics of this curve i

that sand 1s indieat.ve or gcing to the left on this side and to
the right on that side and it shows a sandy seetion. In effect, |

per cent sand and 50 per cent shale. Some of it, of course, may be|
dae to the fact that in the initial microseopic deseription of the

first five feei show the fact thet they did bring their hole up

|
here with the sandstone cavings and cleaned it up, but nevnrt.‘zelesq‘,
?
more sandy than the seotion that we have identified as 50 per ecnt

Now, I would like to give you my version or my interpretation
of what happened out here in terms of depesitional history. e
will request that this tack be met up and I'll draw it fer you

rather roughly as I go along. I would like %o take a few minutes |

to diseuss or point out differences of opinion from the very start§
between E1 Paso's interpretation of what the depositional historied
were in that area and mine, I must, to start with, question a feu:;v
statements --‘

MR, HINKIE: Excuse me, If the Commission please, we wouqu‘,t
like to identify this paper that's being drawn as Atlantic's
Exhibit Number Seven so that we -~

A It won't be very pretty, but if you want me to =--

MR, HINKIE: lLet's call 1t Seven-A,

[»)
m
>
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Q (By Mr. Hinkle) Your exhibit numbers go beyond sevent

A %os laet number--seven is the last,

{Whereupon, the document was marked as Atlantic's Exiibit |
Number Seven-A for identification.) %

A Ybaterﬂay we discussed Lhe idea of whether different ;

depesitional environments meant different reservoirs and I thought

|
;

we hacked at it pretty well in the morning, but in the afternoen
El Paso reiterated the statement that different depositional

tnviranunnts meant different reservoirs., Now, that doesn't seem
to held up under analysis of other oil fields because I have seen

many cases where sandstones and limestones went a hundred feet in

the same reservoirs, both producing oil, and certsinly limestone |

#nd sandstonz represent different depositional environments, In

(VTN

ot, the 014 Lost Soldler Fizld in Wyoming produces from

the

Gerasic, the Cretaceous, the Pennsylvanian, the Permian, the

Mississipplan, the Cambrean and the Precambrean. Well, there was

commnieation there at one time along frass and chanées out there,
but certainly they represent dilferent Jdepositlonal enviﬁénmehis aéd
yet they are ail producing exactly the same o0ll and the oil -
analiyzed from the Creiaceous 1s exactly the same as the oil analyzéd
from the Precambrean 8¢ that really doesn't hold up because oil :

f

will go where it is able and if there is a porous medium or a i

racturing area, it will move up into the porosity, and we wouldn't

&)

b

be producing oil in this country if it would all stay in the shales
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& XY T O e SRR Ly, BU WS TEEIly doesntt nold up too wel) o ‘*’“*‘
L , Kou, let's discuss whether this is & shannel sand or not. j

El Pase alluded to submarine canyons and they alsc made reference
to lmg shore ewrrents, mﬁmcmnmmmulmlg
to the shore iine. m.lmtw¢mm:@mmm§
atnyens. Ve submit that submarine canyons ave followed alse as !
mmwmimmntwmma,mtn, "

off the Atlantie Coast and off the racific Comst, and these sud-

merine eanyons are in the omnder of hundreds of feet, thousands of |

i
i
|
feat deep, B Wo are here ialking adeut a 40~-fvel channel. mul
submprine canyunk do not oceur on Wikt we call the Continental E

Shelf, the Contineatal Shelf 1s a sently sleping sea ficor coming |

out from the Continent and 1t resches & point where it suddenly
i
breaks off in & sharp drop toward the Continentel slope and finally

i
i

As far a3 I can tell, these saiis were deposited under a

very geutly sloping ocean floor wiieh Iansider due to the |
proximity of the land in the Continental Shelf, and an emtion%
of our submkarine canyong reveals that they are found notm the n
Continental Shelf, but that they sve found in the‘ ocetn depths

o~ +1. F I R B N TR R T T 0 S I e T [PRrTpre Y
along ths Convilanensal 2iope, &u L Wouldlu's cumpasre our presasnt=day!

i
i
t
i
!
1
i
H

submmrine canyons to anyihing that happened’in Saliup time,

The second thing, 18 2 mile, at laast in the channel sands§

1

,, ‘ i TN . . . e o, 2m
tha’t I heve scen, crogs Lodding as a cowmon facier, This o a

particular fype of tedding that is szimilar to individual thin

i ey Rariyee du S
‘
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beds Farming ovt from a central point almost 1like a fan. It is
like a fan 1in effect.

Now, we have examined more than fifteen cores of the uppen
and lower sands since we cored, we have cored over 50 per sent of
our wells in the l.section block, and we find that cross bedding
38 a very minor factor indesd, In race, we have found that it
|forms a smail percentage of the total sand thickmess so that in
addition, we have found cross beddingtin the upper and the lower
part, which would indicate that the upper and lower sands havas
similar characteristics, |

I also point out that the lithologlc characteristics of thL
upper and lower sands were porous and very much alike; where they
are tight, they are less porous, less permeable, they are very much
alike. Channel sand, as I lmow 1%, occurs at right angles to the
shore, they 4o not occur parallel to fhe shere, I would iike to
quote a few examples with‘which you may or may not be familiar
with, “The Old Fiddler Creek Fisld is in Wyoming and there are
chamel sands, They occﬁr at right angles to the shore and they
jare extremely cross bedded in nature. The Jewel!s Peak Dasin
clay 1ls based upon a search for channel sands, These ére sands
that oecur 2t right angles to the land that occurred rfarther tp the
east, sb L find no evidence out here to 1ndicaﬁe these are ¢hannel
sands,

tlow, letis take long shore currents, According to what I

know, and I admit that we do not know everythlinz about how sands

Y a7 Moip o R AQenrmiAayeg
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. large sesle projeets going on now supported by the o0il companies l
80 that we can try and understand how present-day dsposition oeourq_
so that we can take present-date deposition and compare with the |
sections such as the Gallup. As far as I know, long shore Cu!!!ntq

do not cut channels, they Aistribute sands, they distribute blaniced

sands slong the shore, and furthermore, going back to submarine

concepts, the submerine comeept doesn't find anything, it i= Just

wiped olean €&own there,

So I, on the basis of this, I say let's look at another ;
interpretation. Suppose that the lower sand was not & channel é
sand. let's suppose now that it is a sand bar and we will ommtel
on that‘thaory. Here is the southwest, here is the northeast. i

- i

Now, this is the ocean floor. That's too Steep, it's & very gently
' 1

dipping feature, Assume that's only a matter of a Gegree, and ?

this represents a time line, This is the Juana Lopez Genosity -- .

Q (By Mr. Hinkle) Is the Juana Lopez & definite marker Q

"iAn this area? i

i
| A Yes, it's either a very limy shale or a limy limestone.
i | |

We have found an abundance of fossils of clams, clam-type foasilsﬁ

in the Juana Lopez cores, it!s a very feasiliferous linmy shy oré

|

shaly lime, Now, that's found all over the San Jusn Basin, Now, !
i

{

we have that deposited and that represents the ocean floor. i
I

Mow, let's go to the northeast end of the field. Now, I ;

|
can't show you that, bubt we are golng to divide this up, coy 2¢ o

i

i

A At e

TLROUE, B EAICO
Phone

TUE s MES
CHopel 3-6691




e o e -

-

¥

KR. FISCHER: QCould you draw that line a little heavier,
Pleasne?

A Oh, yes sir, Can you see that now?

MR. FISCHER: Yes, thenk you.

A Mow, we're in the northeast end of the field and we are
at the center of the field, Coning from northeast to southwest,
let!s Just look at the first tweniy feet that were deposited and
it's sand, And ovif here on this side, lesa permeable-~I a§ not
going to get into that fight--and this is permeable, and then less
permeable. |

Row, let's take the next twenty feet or so. We are now
moving more toward the center of the field. Here is the second
sand body deposited. Now, why is this sand moving in this

direction? It is moving in this direction because the ses is

distance offshore at ~ certaiu depth because waves exert a cercain

effect on the distr’'ution of sands. If the sea moves in, this

t
1

point baeomes too decp for adjusting of sand and the adjustment

IR S

moving in this direction. Only sand bars are deposited at a eertt#n

moves to & depth, & shallower depth, which is a depth which was
the equivelenf of one, where thig layed at one time, so the sand |
has moved up. |

Now, that is actually what is shown on the cross section
to the northeast. You have 2 sand developed, but as you go up

in the section, the upper part of the'sand is not there and th
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.

- center of the field produces the most oil and has the most sandt |
Beesuse it is in & fortunate position, 1t 1is on the updip side of ;
the first dspositional circle and it is on the downdip side of the :
second depositional eirele, so one overlaps the other. However, :

i
as you contimue to go to the southwest, the amount of shale between

tL. Juana Loper cenosity and the B, or lower send, as we have

identified it, becomes th'cker.

Now, let!s carry it a little farther. The sea moves in

some p-7e and we get something like this. That's Well Number 16 |

righf here. Agaln the thickness cf the shale has ineressed until

finally it's 50 feet from the top of this sand to the Juana Loyez.%
|
1

ibl. we have carried it fatther. We say that there is an additionqi

depositional eircle ricght there and that 1f you go farther, say to.

I
well Number 30, you»gzt an additional porosity on the top. Now, 5 |
let!s draw, let's connéct all the points on the cross sectlion to %
even 1t nof® and we come out with a sand body the exact ahape of § ?
the one that Mr. Speer showed on his cross section., This 1s not a%
channel sand;, a channel sand looks Iilke that., This thing 18 a ‘
flattened "S" zoing up in this direction. All the channcl sands
I have se2n pinch out on the flanges unless the channel 1s swaying%
and if the channel is swaying, it really doesn't make a heck of a |

lot of difference because it still brings the upper part of the

| west., That is not the snape, however, of channel sand now.
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‘of sard being deposited in there. Some of the distribution may

*—itvuttt~cunttnn=fltthfthn"htstor7:"“ie’hnwc"ratched~thts-T—~~*—

point right here. Now, at that particular time, if the sand |

stayed right where it was or very elose, or very close to it snd.
not & heek of a lot of if, not as much sand coming into this area
a8 thare wis in earlier times, and 80 that at this peint you get
a lot of mand laminated with shales and sandy shales and they are
not econtinuovs, but they may connect vertically. You always must
look at this thing dimensionally and a core is only a two-dimenpia&nl
plopure., You cammot assume when you see & three-foot shale in 2
sore that it goes for 60 miles or even 50'm11es or even 2 half a

mile, sc that at this perticular time there is a sertain amount

have been porous and some of them were less porous and that went

on to this point.

And then your supply was increased again by probably an
uplift, but this uplift did not have the same effect of moving
this sand forward or backward because it wasn't sufficlient, zo
that you had more of 2 blanket type of sand devosited throughout the
entire area.

Now, some of this sand down nere infiltrated all over the

area., In some places 1t had a little more arglllaceous content

than others, but I streas that this was at a time in which not as ;
mach sand was going into the arez, But at the close of the Gallupé

interval here, more sand moved into the area and was deposited all

over a very, very wide area,

i
B
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.. e —Now;—there—4s-no-reason—to believe that these wWere not =~
. |

- porous elements in this upper sand, were not sand bars, too, just

besause they Gre not as well defined ss tha lower one. That doesa't 3
mean that the adjustment was not as good. There was better

adjustesnt in the lower time of definite alinements of sands than
there was an upper time. However, we have taken & gross interwal

B

and there is nothing to say that if we break this dow., we wouldn'

<

get & better alinement than we are zetting now. However, the
porous trend of this upper sand still fellowed definite lines, so
I suggest here as another lnterpretation that the lower sand is a
sandber type of deposit and furtherwore, was what we call a trans-
gressive sand because it transgressed on the land, that the upper

sand was deposited in a very similar manmer by the same sand i

streams, probdsbly, in this interpretation of the loier sand, and

that these two were adjusted oy waves into aiinements that were

U

] ' i %o what Y am trying teo get at is to bpesk dowm the srgumen
}that these types of deposits are different. They aren't different
in this interpretation, they are tne same.

Q (By Mr. Hinkle) Now, Mr, Agatston, will you refer back

S PO I 4

to cross section BB prime, Exhibit Four, and comparc the well
logs with the visual core analysis?

A Well, I have compared the sand as evidenced --

Q Yes,

- A --by the lithology. We have alluded to this before,

" Phone CHaoel 38891 !
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24, referred toit; WX WetIl EIVe YOU 29 RF N €XNIBIt AN, m‘r**
- right?

R Yes, that's right.

A This 1s 28.

Q This will be Exhibit Seven-B,

(W, the document was meried 2s Atlantie's Rahibit
Numbey Seven-B for identifiecation.)

NR. PORTER: MNr, Hinkle, how are you identifying this?

NR. EINKIE: As Seven-B. We have one as Humber 30, the
eleetrical log on Well Number 30.

MR. PORTER: 1Is Seven? i

MR. ATHEIE: Is Seven, and this will be Seven-B because

he ldsntified the drawing up here as Seven=A,

r . ¥ 4 * e e BT el
A dea't imzgzine you can =ee this oo woll, Tl Uisse &r'g

three logs that I had spoken of, 28, 29 and 30, going in a north-

west dlrectien. And vou notice in 30, there is a =--

< i
:
4
}

. ‘é

Q (By Mr. Hinkle) You are referring to what log, what

: well number?
A Number 30, Well Hurber 30, which is the northwesternnoa
well, We have a fairly pcrous section ners of about 16 feet. It

appears down lower in the section than on Log Number 29 immediately

UUU. I~ SO . NS

to the southweat where you have approximately 14 feet, 12 feet of

porous gection, which comparas with this Log 29. Additionally !
to the southwest, there'!s approximately 6 feet--I am best trying td

o | show how thie is shaping farther and farther down the section., Noy,
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remenber—the—tineof deposttion—is thts-way, that tfwe iilz~~

Q You are referring to Exhihit Number One?

A Emibit One. The line of deposition is in this
direction. AS we go this way, we hit 30; we g, a little farther,
untﬂsxnncantmm.nhitas.amumt#m
s in that direetion, the ssnd should rise in this section. mm%
what 1% does. It goes up, the porosity gets higher and higher |

a8 you go from northwest to southeast. Now, we showed the same |
thing in this cross section here. We went from 15 to 16 to 17 to is
ad 19, That is--4o you mant me to give you the number on that? %
Q Yes, sir.
A That's Exhibit Six. 11, 15, 16 to 17 to 19, the sand

grows in the sestion end 1t did 1t becsuse the line is this way. i

Ve hi’ 15, we hit 18, we hit 17 and we hit 16 and we hit 15, and
each time We went in that direction, the sand went up in the sectiqn
which 18 what 1ts bDeen Going all acress ihis field.
Now, on this ‘loz, one more thing on the sand content of i
the sscticn. Detween herc and here, well Nuuber 36, this i5 &
sonic log, it's a different type of log than an electric log, it's
8 log based on transmissions of sound through beds. This is shale
and this is shaly. I should say that there is also sand in here
because if this is basically shale and so 1s this, this is porosity,
this 1s not as porous, if these beds were shaly in here, they would

kick back to this point, but they don't kick back, they stay ogﬁ»hjﬂv
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1 lJower zones, as we have referred to them, as one reservoir or

lower sand conneets with the lower part of the upper sand in the ;

i
NG

- —86s—— +here—end-this; en—e¢ sontelog; is 2 cheracteristic of a very samly

section, so that you have sand over an interval of almost 100 r«tl
predominantly sand, an interval of more -- !
Q Whst log were you referring to at that time? §
A log Number 30, er I ean--that will be the same thing.
I sm referring to Log Number 29, which in the exhibit it shows
exgetly the same thing.
Q@ Do you have any recommendation to male to the Commission

1
H

as to whether they should treat Zones A and B, or the upper and |

separete reservoir?
A I have attempted to show that the upper part of the

southwestern portion of the field, that the sand deposition betweer;h
the upper part of the lower éand and the upper sa.nd are eontimmus.l}

Q Were Exhibits One through Six inclusive prepared by you
or under your directicn¢? f

A That's correct.

MR, HINKIE: We would like to offer in evidence Fxhibits |
ont to Six inclusive, also Seven-A and Seven-B and Seven. ;

MR. PORTER: 1Is ther’e objection to the admission cf
Atiantic's exhibits?

They willl be recelved 1into the record.

MR, HINKIE: I believe that's all,

MR. PORTER: Any questions?

L
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2. ]L T Hr. FIMShErY
= FMR. WOOBMARD: John Woodward representing El1 Paso Ratural
Ges Products.
MR, FORTER: Mr, Woodward?
| CROSS EXAMINATION
B . oD
| | Q Mr. Agatston, I would like, if I ca&n, to axplere the
arcas of agreement so we cdn find out any differences of inter- :

pretation with respect to the guestion of separation or coatimity§
of Wbat we have designated as Sand A and Sand B. Have you made g
a 1mm eroseg section of }th‘is field?
A Yes mir, we have ealled that Exhibit Nusber Thres and
we rt!it!tﬂ.to it. That 1s similar to yours.
Q Hae® that been introduced in evidence? »
A Yes, we Just dldn't want to refute yours. ‘ %
Q That exhibit essentlally agreed with E1 Paso's Exhibit x

Tumber Pive,being their AA prime cross section?

A In terms of correlation, yes.

Q@ Have you had occasion to examine cores taken from wells

penetrating both Sands A and B?

A That!s correct,

i
{
|
%
Q Have you made a lithological examination of those coresk
A Right.

Q Do you, in general, agree with Mr. Speer in the 11tholo;y

of Sands A and B? _—
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| offshore ourrent running p&rallel tc the shore line may have gnuggi

hs sonsidsred Sands A and R, It was refarred to as sandstone.

soarser in soms places than in others and 2150 finer in other

places with some sandy shale and shale intervale. To that point, |
I agree. There are sdditional things or chareoteristies that nigkd
be manatisaed.

Q Do you reeall Nr. Speer's testimony that the mer

oma.md a number of silts and shaly stringers throughout the
MM@MMMA? |

A I reexll his t¢tt1mony.

Q And that Sand B was a more uniform sand, again rearnging
from medium to coarse and much less interbedding or lensing of
silts and whale stringera?

| A Right, I remeaber that testimony.

Q Fr. Agataston, do you concede the impessibility that a

out 2 shallow trough or chamnel?

A I do not.

Q@ You do not concede that that 1s possible under any

circumstances?
A I know of no cases or fields producing right now where

positively the deposition accumulation of sands are due to long

sihore currents., Prankly, I dontt understand fully, and neither

does Mr, Speer or any other geologist, the full effects of long

DeEanN: €9 Proirn & ASSDTIATELD {
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Fahore~currunt37——1t~tt*t”termrthlt*z!ctugiitx‘cunwaniantly“useﬁ*““”
or plased into use because he wishes to deposit something parailel |
to & shore,

- Q Of ecourse, you recognize the sands of a long shore
current as 2 geologist for scouring out a channel or trough?

&
Q
A

Q
Profeasor

the recognized suthority in the fleld of geology?

A He's_a very, very well know geologist.

Q You recognise hin as an suthority in that fleld?

A I realize you are now going to read from Shrock's
textboeik, but that textbook was written when, sir? |

Q Mr, Shrock!s textbook was written in 1948, some ten
years agc. He discusses geology features, however, that had been
laid down for several million years before.

A Yes, but he didn't start studying it several million
Years sago. |

Q@ X doubt that that would have anything tc do with his
qualifications.

A You would have a hard time finding an expert to accept

his qualifications,

You dantt?

Mr. Agataton, do you recognize Mr., Robert R. Shreck,

of Geology at Massachussets Institute of Technology, as

Q Mr, Agatston, I will ask you to read from Section 132

!

—

'
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+from-this—bext—to—thinpoint:—Your may read the entire article

ek cetera. Under ceriain lucal condivions the erosive powesr of

sedimedts or out of the 8011d rock over whieh the water is flowing.

B e

if you desire,

A VWhere do you want me to begin?

Q 3Begin at the beginning. Will you read that alouwd? ;

|
A “"Eresicmal features-Scour snd Fill channels, petholes, g
| |

streams snd water currents becomes greet enough so that shallew

depressions are scoured out of the loose, unconsolidated bottom

Some exnavations sc produced are o.symtﬂcal pits and troughs.
Usually they have the upstream slope muich steeper then the down-
stream and Are dispesed transverse to the general current
direction.” | |

May I allude e T gpalong?

Q You may.

A He has just said that the sands are deposited transverse
to the current direetion. As I understand 1if, th:t mepne at right

aﬁgles~to'the current direction, 18 that correct?

e It mav be. Continue.
A Ali right. "When the current ceases excavating and

starts depositing sediment, the @epression is backfilled, orten

with more coarsely textured material than that in the substratua,
As the current sweeps detritus along the bottom, some i8 washed i~

: |
into the depression, the coarser grains reolling down the steep

alope ae the deposit advances ucross the excavation'--still

OranNiegy - MEiEa & ASSOUIATES
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transverse~--"and the filling thus made 1s& an asymmetrical lens of

i
3

|dtrestion as the flow. Twenhofel, 1932, mentions sush chammels

cross-laninated detritus fairly flat aleng its upper boundary and

rounded along its lcwer contaet with the substratum.”

Q All rigrs. I
A I don't see what he's s2ying there that's any different.'

‘ l
Q Begiming right here, ¥Nr. Agatston, will you continue

to read in the same section?

A "Strong hottom currents may scour out linear troughs

of more or less symmetric: 1 cross seation trending in the same

in certain formetions on Anticosti Island and states that 'the
channel £1illings in some instances resemble casts of logs.'® I'm
sorry I couldn't be there. "Grabsu described and 1llustreted 3
broad, shallow channel ercded into the Silurian Manlius limestone
of New York and then bsckfilled with Devonian clastics and later
enona-ge. limestone., In other places the Onondagz reste directly
in the irregular surface of the Manlius with a clesn contact. Many
years ago Williams, 1881, described sandfilled ebgnnels in the
upper Devonian Portage shales of New York and ascribed them to
1ceb§rgs Aragzing @céﬁss the soft muddy bottom." |

Q Thank you. Wm_.ild you reconsider your statement that
vou now have no instance in which geblogi‘cal agents have cut troughjs
or channels of some sort? ‘

A Well, let me put it this way: Geclogy 18 a progressing

!
H
i

sclence. The men that started out and formed the backbone of our
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their thinking forward. It doesn't mean to say that if a man
bask in 1920 maintained that a certain condition exists, it exists‘
today because 1f we were to go on that assurption, there is no
sclence or no profession that would move forward. The oil eompaniel
have felt that we know little enough about depositional Mtiemi
to support by hundreds of thousands of dollars a study of the

Gulf Coast. They are finding things out there now thet people

didn't know of before, so that if a man has said something and I

do not agree with him, he!s an experienced professor at a university
and has a reputation and he 1s a betfer man than I am, that dbecn'ti
megn he's right and I'm wrong., This, in sumrmary, 1is the'differén94
in what I have said and what Mr. Speer has sald and the other
authorities that he cites.

Q That it 1s possible to have an offshore channel or
trough?

A My experience in the case of channel oll flelds in the

Rocky Mountains nas bren that they occur at right anglss tc 3 shorg

and that there are sediments within them and there are highly
crose beGded characteristics which I do not see here.
Q@ It would then appear that we have reached the 1limit of

our area of agreement. Now, at the outset, Mr. Agatsion, you

testified that there was a steep dip at the northeast end --

A Southeast end.

Q --southeast end of Sand B, Would you show where that
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their thinking forward. It Goesn't mean to say that if a man
bask in 1920 meiniained that a eertsin condition axists, it exists

today because if we were {o zo on that uaumtien, there is a0

i

|

seionce or no profession that would move forwerd. '!hc oil cmi#

have felt that we know little enough about depuitioml Mtienl
to support by h\indxfeds of thousands of dollars a study of ﬁhe
Gulf Coast. They are finding things out there now that people
d1dn't know of before, 8o that if & men hes said something and I

do rot agree with him, he's an experienced professor at a university
and has a reputation and he 18 a better men than I am, that doesn't

mean het's right and I'm wrong. This, in summery, is the difference

in what I have said and what Mr, Speer has said and the other
authorities thet he cites.

Q That 1t 1s possible to have an offshore channel or
trough? |

A Ny expefience in the case of channel oil fields in the
Rocky Mountains has been that they occur at right angles Lo & Shoig
and that there are sediments within them and there are highly
creoss bedded characteristics which I do not see here.

Q It would then appear that we have reached the limit of
our area of agreement. Now, at the outset, Mr, Agatston, you
testified that there was a steep dip at the northeast end =--

A Southeast end.

Q --southeaSu end of Sand B, would you show where that

Creasriey Mo & ASSCUIATES
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& | A On Exhibit Two, 1t ocours south of the El Paso Williams

pProaucing weii 20 ths ao=0dlled hicghback ULial. goes around a large
portion eof the San Juan Besin, 3
Q Will you point it out?

A Approximstely in here. Here is the contour map of that

well, this is the hogback as the contoﬁrs*zat ¢loser.
MR, HINKTE: What exhibit are you referring to? |
A Exhibit Number Two. y
Q (By Mr. Woodward) Now, on what information do you

predicate your opinion as t. the existence of L.is dip or break?

- A Surface evidenee.
Q Now, do you have any --
A I might say subsurface evidence, t00, bocause the wells

on the northwest side of the hogback reach the Gallup at depths
shallower than two thousand feet, whereas you will notice on the |

other side, they reach the Gallup at four thousand feet, some two

E thousand feet of difference,

2 Do you hawve any direct evidence of fracturing either

at the hinge in this hogd .k or any other position of the field? |
A The San Juan Besin is Just completely covered with
fractures and in the case of the hogback further in the surface

outerop, you will find that the Mesa Verde sandsftone is extremely 2

fractured.

= Q Confine your testimony to the area outlined in red and !
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3 T gresn im Bl PES0'F EXNIDIT NUMDEF Ons. Withln that area, have you)

- | - Seen any eores that indicate & genersl fresturing condition?

|
| :
A No, I agree with Bill on that. I mean, Bill's idea is,!
as you get away from the hoghack, thera is a2 decresse in the

| |
number of frectures. NKow, I am not outruling that in scme plases |

there 1s connection by frastures, ln some particular places, betw

the upper and lower --

! Q Do you have any --

A But I see a decrease in fractures, as Bill has said.

Q North and west of the hogback, do ysu have any evidence |

of sush tﬁactures? E *
A FRorth and west? - : %

Q Yes.

‘A Ye have seen some fractures in cur cores, but I would

not gay that it i3 an outstanding thing.

Q You wculd not say it indicated a fracture system that

g connects the upper and iower sands on the base?

A I have not seen in any core n Atlantic?!s lease an

indication, but then they have not cored the entire interval of ?
any system of fractures going up through that., Ve have only‘cored%
|

one well entlirely through but I--may I poini out here, may I

relterate~-what dlfference Qoes it make whether the fracture
comes through, only comes through in one place? That connects a

i
reservoir, If you took a plece of steel or any hard or even pliabﬁe

or semi-pliatle matezig;*ﬁnd_ganiult_aixﬂﬁ_dzzzeag,.thewglagguwharﬁw,“

|
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; —the SurvIture 0oCUrS, there 1# Sudh tensioh in pulling the

i material apart that a series of freotures oceur on the curviture
and this is lmown in many fields.

Q We will concede that great stress can cause fractures.
The question is, do you have any evidence of a fracture system
#ithin the Horseshoe Canyon ield that would link Sands A and B
togethert o |

A Well, I have evidence in t case of the Verds-Gallup
field that the production decreases as you go to the éouthuoat and |
there are still numerous fractures in those wells that are --

Q T7That iz net the question, Mr. Agatston.

A Yesn,

Q The question is, within the Horaeshoe Canyon field, do % , i

you have any evidence of connectlion vetween Sands A and B by ueansi

b

ji:
L8
T
.
i
b

£

S

of fractures?
| IVA, As with all geological facts, we take our’ihformatien ’g
angd we 1nter§ret ite My 1ntefpretation is that in the éegion ‘ |
of the hogback, that there's much stress, and seeing similar
stress on the surface and what has happened, that I would assune
that at depth there would be very proncunced fracture in the %~
Gallup section. I have no% seen it. |

Q@ That is a matbter of speculation on your part, is it

not?
i All our cross sections and presentations are. ;
|
i
. | Q T would agx ithoyou.

Yo
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Q That steep dip to which you referred in this area of |
completion which you speculate exists is outside the present {
limits of the Horseshoe Canyon field, is it not? |

A What 1is identified as the present limits of the

Horseshse Canyon field, the limits of the Horseshoe Canyen field

have not been delineated and you will note that in your 111ulhrati?n,

you have extended 1t to connect the well production from the nnrth%
end of the field with the main produwction in the Horseshoe-Gallup
field a8 part of the field. I am merely asking that we extend
the south end of the fleld, not three miles, but ampther mile.
'~ Q You would concede that there is no well control in

that direction at this time?

A No well control in the other directlon three miles awey.

Q VYou are questioning an inclusion of the wells to the
northelst'gs part of Sand B?

A No, I just--what I am trying to say here is if you can

extent vhal £1eld Lhwree wmiles on ihe norihwest side, 1t ought to |
be no less permissable for me %o extend>the field one mile on ?
the southeast side. ' %

@ In the absence of well contimwl on {he southeast?

A In the absence of well control oti the southeast,

Q Mr., Agatston, let me see il T understand your theory
of how these two gands were lald down.

A Dg_you want me to get these back up?

Mo
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—Q—If—youwiltl; plesse; put—1it besk on the board, —

A Yes, sir. i

N
-4
“

Q Mr. Agataton, will you state again what Line JIL and ;
i

Line J-4 represent, as I read those figures? 1

A That is what we call the Juana Lopez, as you have tpokzi
of cenosity, isn't that correct? ’

Q Yes. Now, this line shows a dip to the east, is that |
correct, sir?

A To the north.

Q@ To the northeast?

A Yes, but don't let that--you see, in these oross seotiods,
you dontt want to take these scales literally, You realize that I

have moved almost three quarsers--wcl), moved more than a mlle or

a matter of over & mile. From here to here is approximately forty
feet, that 15 a half a degree. So don't be misled by the sohenntié
dlagram, from here to here is a mere half a degree.

Q You 4id not intend to indicate by the dip of JL to
J-4% that it represented an o

A I think it does at the partvicular time.

Q That parallels the bedding plane of the --

A At the particular time that the lowermost sands of the

lower zone wWere deposited, I think the Juana Lopez was quite
representative of whalt the sea floor looked iike, Now, ue can't -

Q That would be mostly a coincedence, wouldntt 1it?

oS A S

A No, I don't think so,

Dyarrioey Mogr &
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Q That is the point that I am trying to get here, that ;
this dip does not reprasent An offshore slope, it represents a f
tilt thet Scourred mich later, is that not correct? g

A mup,unne;ittohy,mtothetutthntmi
‘there on the offshore slope. There was tilt, 1t wasn't level,

Q Now, it is your position that taig lo'er~Sand A
repressnts a sendber, is that correct?

It iz my 1nser§retation, that's correct.

A
Q And that the sand buildup moveg to the southivent?
A

That is correst,

Q That 18, the shoreline receded in that direction, is

R AR ok - 3

: | that correct?
| | A T%a shoreline advanced, sir, ;
@ It sdvanced?
A Yes, sip,
Q Causing an earliér deposition on the southwest flank
of Sand B? |
A On the Southwest--well, the 8and that was deposited ;

on the southwest margin’of what we have Spoken of as the lowenr

————e L

' sand or B Sand, the sand on the southwest 18 younger as 1t was
TS 2 T PAnd, —_— R

!
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beody.

Q VWhen we spesak in relative terms of the ahoreline, where
was the lewer line when this section of Band that you heve lsbeled
npe __

A Yea; thatts porous.

Q All right,

A Let me try and clear this up. Give me another color,
willl you, 80 we can understand this exhibit after I'm through with
it., These are time lines. There is a tremendous probleam in
geology in which we are always trying tomeke sands equal to each
other ané siy they are equa) when they are not egual in time at
all and it 18 & probdlem in 2ll the cretaceous sands in the San
Juan Basin or most of them. These are time lines. Now, see that

MR, HINKIE: You indiocate those are time lines?

A Time lines. We'll draw another one here. Earller,
th;re wag sand deposited here and if you took 2 vertisal secticn
through heve, by drilling wells we find from sand into shale and

sand or sandy shale. AS you move over here you get all sand and

get shale and the last deposition is sand and there 1is the sea,
you might say, I am not using any scale for these sands because

it may be about twenty miles, 1t might be forty miles offshore,.

Gulf Coast. There are wells bvelng drilled ninety milles off

m i
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a very thin interval of shaly meterial. As you move over here you§

i

i

As you know the Gulf Coast, there 1s a very gentle shelfing of thef

anZ in:

|
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1 eondit’ons under which the upper sand was layed down? Agaln trace

3 | ) ) _ , L90

to the shore 1s & matter of tilt. But here let's assume that the |
shore is here and this is deing deposited, and then the shore novo*‘
hnr; and this is being depesited, and then the shore moved there
and that was being deposited. Each time the margin of the sea
moved in this direction, it was necessary for the sand to move in
that direction because that is8 the optimm poﬁition in which the
shale and sand is to be deposited. !’

Q (By Mr. Woodward) Now, would you explain again the

the movement of the shore emmdation,

A You see, that 18 & relative period of sand and this |
extrene otnﬁtf is still earrying material in, to be auré, but
upder the shelf ﬁhey weren't carrying as much sand, 1 tﬁink thore'&
nc.doubt about that. These are teds of sand, of shale ianinn and
sandy shale lamina, but something happened out here to increase
the amount of materiai which was being dumped into the stream

that you are feeding in this area. A lot of things could have

nappened, you could have had a rain fallout there and there could |

have been minor uplifts. Now, this must have been a blanket ‘
’ !
sand because it occurred over a tremendous area and ie more of a |

bhlanket sand than this, certainly,
Q@ Would you say it had any features of a typical off-

shore body?

A We have found on our acreage that the best upper sand i

DE e gy A A ASSSOIATES
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Q Does it indicate that the shoreline moved tc the
northeast during the period that the upper sand was passed out?
A There ocouldn't have been too much movement for this

>sason: Whis is go consistent, this doesn't show any trtnlcruaaia*

or regression. You might say that you are going to interpret this
thing, 1t would be fine, it would be perfect 1f we could bring
this sand up here to this point and then regress it as the shore-

line gentl:- moved to the northeast. In other words, we would

come out with scmething like thig and that would be fine, that

would just create a perfect picture. The only trouble is that
there's sand there and th.ve's sand there, so it doesn't appear
to have done that, There!s not shale up hiere, therets sand,

You see what I mean, if you had a;resressive front, a regressive
shoreline, there 1s sand here and then like so, if you go baek in
this Qirection, this ought to be sand in here and this should be

less permedble or shaly material. But that isn't what has taken

vlace, there is sand clear across here, 80 you can't really adjust;

fhe ghoreline too mueh duiing our time.

| Q@ You find no evicdence that the shoreline moved in a
northeast direction and that during the periocd of deposition of
Sand A that it fluctuated, permitting the interbedded deposits of
silts and shale?

A Suppose it did, the reservolr would still be sand %o

sand back in that direction and would be almost in the same state
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Q@ Then to aﬁmmarize your pletumrs of i
‘! laid down, yoy had, ¢ begin With, an offshore Sandbar running

barallel to the shoreline, 1 thas correct?

Q Now, ag the treams feq into the Sea be

there wag a chack in velocity of the oup

A Yes, Are yoq{talking Bbout the lower_f

Deaers vy Mrren g /'«55;')23»‘\TF.5
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typioal formationt

—4%~—!IihiacﬁIhoaiﬁ&lntﬁbi—thtt“ilndhl!ﬁ‘
A Well, yes. It reaghed Sueh a peaifion offshore where
1t was daposited on the eoean floor,
It would start te_ihave & cheek in velooity?
A Yes, sure. |

Q@ Now, where would the bulldup 1n your sand occur ix

llﬁns Rhode Island, 71t My occur a mattep 6r~~we11,-you have been
in the beseh and you have seen this type of sandbar. It may be
thri!‘hluimid_ytrdt off the shore or 1t may be farther than that..

@ Where would your sand buildup occur in the shore side
of the lide ef the bare

A It would eceur on both--I don't know what you mean by
that, ‘

Q At what point does the check 1in velocity occur ss a 5
current erosses a bar?

A‘ It may not necessarily. We see no evidence of scouring |
out in the bar, at least I haven't seen any in this field. vYou

mean a stream cutting, actually cutting through the bar going

right past this inlet, is that what you are driving at?
Q@ I am talking about a Stream feeding into an inlanad
sea,

A This 1s not an inland sea, this is an ocean,

ERQUE. NeEw Moxie
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—Q—I-think-thatle-o~ S
A The eretacecus ia a typiesl merk in the United States.
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Q We will concede that it 1s an ocean. I am not sure

x o

that thereis any great a;xrdrtnsc for our purpeses here. Where
does the cheek in veleeitr oecur as the eurruat, penpendieular to
the shoreline, 15 affected by a bar condition running pereallel

to the shor¢line?

A V¥When the velocity of the stream, you are asking me to
give you a statistical answer as to what change oeeurs or what
veloeity occurs. I can‘t say that. Wwhen the stream, of course, ‘
goes at & sertain veloeity, in doing so it carries certain welghts
of sand or gravel or boulders or what have you, in the water. Whes
this thing is slowed down, it leaves the heavier constituents,
I

according to thelir weight, and obviously the stream goes out into

the ocean and the ocean waves are coming in baeck and forth., It's

going to exert some slowdown on the velocity of the streanm, That'ﬁ

exactly what happencd or must have happened because that's where %

all the sand is,
Q My question is that actually the current striking the
bar because of the reduction in veloclty, there 1s sand buildup i

to & largevextent on ﬁhe shore side of the bar, is that not correct?

A There 1s sand on thes shiore slde of the bar,
Q Now, moving from the area of this sandbar to the ocean

shoreline, you have deposited shale, 1s that not correct?

A We have something that is more, that 1s composed of i

1%

i'®) i It
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Q mmunawmhmkmthmﬁhoutotm*
Send B going litholegieally into Sand B from the shale!?
A Not too sharp, a gredual bend, because you are talking

seud body, that iz & maximm of Sixty feet thisk over & dimtanse
of one mile. Sixty feet thick, that sure 1sn't very much, this
thing 15 foot by foet. In fact, every hundred feet, you might uyJ
this sand body thins. I wculdn't call that very abrupt.
| Mt, PORTER: We'll have a ten-minute breax.
(m recess.)
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mw;?ﬁ#—
— We ¥ill preceed with Case 1396, ‘

Q (W %r. Woodward) Now, Nr. Agetston, S0 use an
_mmtmwmmwmamm
ﬁl“.ﬂw mammnammm‘
hlm nammurmn. M“
Aunmﬁwmmmermwemmm.
is that cerreet? |

A  That is eorrect. '
Q  Mow, on your cross sestion OC prime -
A Yes, sir.
Q You preject comtinmuity as Sand B between the Petre

Atlas Horsashee Camgon K No. 1 and the Tom Pelmek 11, is that
eorreet?

A That is correct.

Q If your hypothesis is correct, Sand B ahould He
present thoughout this interval?

A Wt interval, sir?

|

Q The distance between these two wells that you have ?

showr. You have projected an area of contimiity between those

two wells? f

A That yellow line represents & continuity bvetween th?n

two wells. |

Q  Right. Now, then, Mr. Agatston, thé link that you .

project connects beiween welil 1 E, Petro Atias 1 E and Tom Bolack ...




| 19T

N -
— A Yes.
Q@ ~-ubat is the distance Detween Giaoee tWo wWeils?
A  Appreximately & quarter of a mile.
Q  Now then, would additiomal well eomtzel im that

interval assist you in determining vhether the sand was oentimashs
Detween these two wells? |

A Are we talking about contimucus sand or what yeuw
comnider to be & contimaous DOTOUs FOSETVOLN?

é I believe you have testified that if this hypothesihs
1s esrrect, you have & sontimation of Jand B betwesn these twe
wells?

A Tt is correct, as sand.

Q Row, Mr. Agataton, I call your attention to Kl

Paso’s Exhibit No. 6, being their cruss section BB prime, this
sross section approximately parallels your cross soctiocn, does
1t not? |

A  That 1is norrect. ;

Q It is substantially “ 2 game transverse of the

£ ld?
A That is correcy.
Q Now, you will observe --
A From 11 to 1 B to 12 to 2 B.
A How, you will observe on thé ciuass ssction BR

{

1
.|  prime, peing Ei Pasc's Exhibit No. &, that this gap betwesn your .

(Ypmeoz, e By A i
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TotFe Atlis 1 X VoIl and Beladk 11 Woll his been represented
on this erces section?

A  That 1s cormect.

Q  Now, do you find any evidense in the Tom Belack
h.namhmumxnmmoteumm
of Sand B ?

A I sure do.

Q ﬁujou point 1t out?

A This is sand rlcht here, the veloeity that this
sand goes, but this is sti1ll the sand sone and I fesl that that
sand sene, which I have said is right here, can either tie
‘tato this or way tie into the sandy base, 1nto the base.

Q  TDoes this line indicate to you effestive permeabilil

A 1 4o not piitu-o to imow what effective pammeablll
1s, thet is an engineering problem. "

Q Do you have any idea what type of permeebility
say be 111ustrntad?

2 T dontt thinlr it 1a low permeablility; m-m goiaq :
to aik e what low permeability is, but that's as far as I am
going to go. I am not an engineer. We have engineers horc who
will testify on fhe permeability of sands and their effectiveness.

Q As é geclogiet, do you know in millidarcies ay-
proximately what --

A T wish vou would object. As a geoleogiet, I donit




;
i

E

- gaestion 0 the sngineering witasss.
- MR. KINEEE: Ve have an sagimsering witness, mn#u

the argasnts. I don't know what exhidit you are to call this.

MR, HIMKIE: We obhject.
NHR., WOODMARD: 1 chject te the witmess objesting.
NR. TORTER: Nr. Voolmard, will you refer your

MR, WOODMARD: We will refer it to the engineering
witanes.
| A May I carry this point s little bit farther? Sinee,
a8 you are pointing eut, it weuld be perfeet fer us if we eould
eltmimate these two logs in the light of everyhedy heve and
sommeet that with that, aad that's what you are trying to de.
Q hieh is wvhat you did yourself?
A That's »ight, | ’
Q  CC Prime?
A Now, can I put this back? I would like to go over

Astually, what we are up againat heve ia instead of Well No. 28 |

being here on this --

Q You are referring to what exhibit?

0
@

2 4w o)
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A T A. Instsad of Vel No. ing

one~-quarter of a mile break, and we don't pick up what El1 Paso

will consider sufficient porosoty and permesbility unti]l we
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it 1s isolated from the main bod by & still sandy zonn becauce
mzumttnucmmemmmlm.mtmq
lots of sand in that interval. I refeor you again to Rl Peso's
strusture eontour map. I mean, isopseh map which is the firss
thmxnmmnfmmtmt-pwmq

Ry

a8 you go to tne morth, you are getting closer and closer to
shat mast have been the source area of the sand moving into
the Norseshoe Canyon field, That is simply on the buis that

if you toek this four-sestion block, 5, 3, 4, and 9 and 10 and
compute the total feet of sand, compute the total feet of sand
here, you will find that there is more sand. ﬁmmthﬂk#
on $his block then, under this block.

Now, the width of the sand belt in the lower sand 1is

wider in this area. El Paso is getting & very good lower sand
sone here. We are still getting it, and we are still getting E

it over here. That's to be compared with 2 much DArrowsr zone
khn, so that as you go the northwest, the porosity becomes -onlo
~eontimious, sc since 23, 29, and 30 are Von the nerthwest and |
are coming toward the area of greater sand deposition, I mean,
ttls quarter of a mile zone in nere, wnhnich they

feel between these wells separates this porous spot from that

porous spot is not present in the north. Now, we are still

cing in one line, or g8 vary narrew 1lins. That 1s to say, in the

L 44

middle, that continued porosity might not be developed. 1In

£
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Q@ Does not the diseussion of these twe cress sections,
CC Prime and X1 Maso's DD Prime boll dowm to this: The lime
that you are attampting to estadlish occcurs between twe wells,
that additicmnl well logs within that limk indisate very little
permsadility, thai hed additiemsl AC-scre wells deem drilled
between these twe that you are usimg to estadlish the limk, it
is mor0 likely that yeu would experience the stme sondition
as has beoen experienced in a subatantial parellel eross locticnﬂ

A  No, because I am trying to point out that dowm here,
here 1s leas sand being depesited, and you, with such reasening
&8 you propose here, sinoce the lower sand and some of the upper
is getting thimmer out there, we bhetter start farmming this sturA
out there. These wells in here we can give you & fair idea what
is going to happen, but when it comes down to predicting, this
is not going t© present, on the basis of ten fest, more or less,
I don't think you can f2ll on a statement like that, but we
are trying to show here, and your own isopach map shows that
there ie more sand being depositad up here, you dan’v hZove any
well down there, your avea to the southeast, to compare with
& porosity of sixteen feet. In ths lower part of the upper |
sand there 1s nothing there,

Q Yery frankly, Mr. Agatéton, I don't understand the

point of the greater dspositicn to the north or its relevancy.




@ I think --
A Mell --

Q Immﬂanm'mtnmunalamhauubh
that of a link as ahoum by the ercas section. It is all the
ovience we have to g0 om At this time, snd if that 1ink--Your
cONpRNy sought to establish it in your cross seetion 00 Prime -

A Well, we are in a -- | |

Q  --1s fully explored in E! Paso Exhibit B, BB Prime |-

A We are now in a very strange state, sir, decause |
we started off worrying about the distance between this - samd
umtmmmummwmmn-ormwnq
whether & guarter of a mile or leass over an interval of tea
m%nmcmumujnumu.‘mmm,
we have new bididged the sixty or seventy feet of shale that
you have placed in between the two sands.

Q  what is tne distance betwsen the bottom of Sand A

and the top of Jand B as shown in the Tom Bolaok 1?

A I have a little trouble understanding your scale

Q I think you have the same -~ {

A I think maybe 1t 1s about Tifty, sixty fzet. »It'a %
on here. That's pretty sandy down to here;, and t:ia is less !
sandy, sc it 1is approximately forty fset.

Q What 18 your next well?

|
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Ard what 1s it?
Or less. It ia the 2 “B". Mo, it is the 1 "2".

No, I am moving mow in a nertheast direction.
Gaarter of &2 mile?

0 > O

Q Another quarter of 2 mile, the saue distance as the

Petre At1aa 1 "E", is that eorreqt?

A Yes.

Q  What is the thiciness of the shale interval in El
Pase Produot's No. 1 between the bottam of Sand A amd the top
of Sand B?

A Where is that pleosse? You mean No. 69

Q That's No. 6, and that's No. 1 here, parallslling.

A It increases to —- listen, I want to get at the

point hare. This is not shale, and no sample log or any core willl

ever show that this is 2il shale here.

Q Nevertheleas you have ahown --

A It is approximately fifty, sixty feet. |

Q  So progressing on your cross section one half mile
' inning with vhe Waimei ii
't know., let's zay that thare in
fifty feet betweenwhat we have called upper zone and lowe: zone.

Q What iz the difference between upper and lower

gone & half mile to the northeast?

]




of our argument.

Q  So it is sixty feet, is that correct?

A  Right.

Q Now, moving & half mile to the southwest, what ia
that imtervas?

A  Wait a mimte, I am lost.

Q Now, we moved in this direction, and there was a
rifty foot separation, Bolack 15 1, sixty foot in the Ei Pase
Product's No. 1 and the Petro Atias 1 "E'. Wuy 1s that?

R We have joined these two, whereas you haven't.
You ceme awfully close to it. Actually, I would say there
is no differemcs because we have picked the base of our Sand
AwwmathoftmpM£hswmt1m
8o I would say there is no difference there.

Q muuﬁlymkzng,tmnnaorsamaum
‘forty feet to the southeast and has dropped —-

A  You mean the base?

211 might, the base, soms forty feet, half a mile

s

to the southeast and has dropped --

A That's pight.

Q -=-ten Teet to the northeast?

A You Bee, we once again arrive at trying® put
this ihing on a faot-hy-foot bagla, This 18 a gradual change.

On scme charactcpristics we have to draw a line, but this doesn!

ct




5o frem send to shale. Dank, benk like that, it goes from sand
to shaly sand te sandy shale. It Just deesn't —-

Q WAt 2sppems to the shale im the middle?

A Tow adale,thare i3 & ahals in & 2inger with this

Q I ses. Now, let's discuss this shale body, or

A That's right.

Q Do you mote amy difference betweon ths siale bdody,
betwosn Sand A and B and the shale below 3and, the base of Sand
B or abuve the top of Sand A? |

A  In all thoss four units, you mean, do I motiee
any diffevence? '

Yes.

Yes, there is 2 difference.
What 1is 1t?

In degree.

It 18 one of degree, is Lhat correet?
Yes. o

¥hat is that degres?

» L > £ > H » P

There is some shale that is found in the ssction,

shale content.

Q Is it more or less shale found at the top of Sand 47
%

A As a matter of fact, that kick at theé top of Sand

|
|
i
{

I T
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|
|
that's our marker. When wo hit that point, we get sand in the |

samples. We had thirty fest we we., .~ and cored, 8o there is
quite & it of samd. There is ahale above, however.

2

shale?
, .

is in that.

Q

A

Q

A
sSom .

Q
this ahale?

A

Q
west 7

A
already come

G

A

Q

recognize this on the basis of well sontrol shown as a representa-

tive contour

the—oeonfiguretionof SendBr—— —— - - -

There ‘s mors 3and {n thisduaie than shere 18 ia thts

mumnmmum‘mhm“‘

How about this shale?
That is pretty shaly.
New, is this shale interval sandy shale throughsut?t

It is intermixed shale and sanc me+

You don't netice any particular lithelogy break in

This 13 more sandy than that.

In other words, thcmisamubmktommﬁ%-

|

We dmnits hewe &2 FOITF aboul that pecause we have
above it. |

I am asking you about the condition of this shale?
I would say that this is more shaly than that.

1 see. let me ask you one other thing. You

of Sand B? 1Is that an accurete hoprizontal scele of

LBUQUERSUD e MEsn

Phone CHapel 38471 1




Well, I world say to this peinmt.

A

Q This little point right hare?

A I would agree with your cress sestion to this well.
Q ™is 15 he part thal you disagree with, the dis-

tanes betwesn wells four améd five?

A  That is correct.

Q It is your opinion that this continues to rise intd
Sand A, ut!u.trlazh Draw this thing to scale. MNow, do you
‘wnth.thilpomhm?

A It deean't rise. You see, it hits the lower pert

of this seme, this some is shown as shale dowm hawe, or 1is assusied

to be shale. It 1» not shale. It is predeminpntly samé. It
is st least fifty per cent sand, and if you had drewn a diagrem
as we see it, you would find that there is quite a bit of sand
in this section here. The commecting point is right here. It
is a lowg, & very narrow line. It may be forty acres wide. We
don't disagree with your work on that side other than we aisagres

with ypour interpretation of that ssction srux is over hers.
Q Now we are understand.‘gng the difference in this
kick. In the Petrc Atlas Horseshoe Gallup is it my understanding
that this interval below Sand A to the top of Sand B 1s a
permeable sand body? |
A Ve go back to the old point as t» what is pemeablej.

There are various degrees of --

SRR

1\1».‘ ' ¢
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A Y.

Q A1l right. Yow, I believe you testified that the
was the akmle dreak, &s I cemstrus it, So this interval
i weFe iR FelAVIOn te this Bar Gepositi

A m.mmmu.

Q  In other words, you say the demser shale iz right
in here, is that right?

A Yes.

Q Auﬂthma-ywcmupmthudimtion,m
shale becomss somswhat sandy, is that right?

A Yo, I sald that in the sectiom abeve No. 16, I sm ot
talking about this sesction anymore, we dom't really have to "‘V
adout it, because you and I huve tied this sand into this sand,
edmrproblu is, how does this camt with this? m-milt
even enter in the problest any more, but whikt this mtien_‘dool
1s the problem, and I szy that that section is samdy.

Q Rather thian reading ths recerd bs.k. letis see if
we gan stwaishten this thiza cut. Vou stated that you were oot

soancarnad with thia shale interval between the hase of Samd

B, Now, I'm intereated in this shale intesrval. Now, is there ﬂ
durt‘omme between the shale, between the base of Sand A and thﬁ
top of Sand A and the shale Lelow the base of Sand BY

A The amount of shale is greater below the base

of Sand 2 in thia well ’

—o—fa—that—the generel comtition you ohsvrved? - — --%—- —

AbisoaRaans Do Mo
Phone {Hope! 3447




southwest direction, the
. sAndy, ig th;t correct? |

| |
A Ok, no, Ne, thig shrle i3 about the same. A2 th&+

about the &5me chiractey, |
Q. It'g shalyer than this?

.

A It ta shalyer than this here.

1f you had typies] iascsaai

‘ deposit [
between the shoreline sua ‘e bar that you have projecred, uoul#
YOu expect that deposit to be o dense shaie? | !

A It ian't g dense shale, |

;
&
£
Q
-
o
&
3
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s
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18 eeal and plant 1ife and everything in there. It is not that
beeaune this sand bar may be & consideradble distanse frem the
shewve. It contaime, it 15 not out of lime, and containa a
ahale, sandy shale depoait.

Q Now, if you chwekad the veloeity of the stresm

appreashing the bar and 2 normal sand dbuilt up in the inside
of that bar, would you not expect this to de a very samdy shaie

A Gh, no, because you only have to be along the coass.

There are streams running slong the cost every twe hundred feet
esch ome bringing  different deposits. The Mississippi

Delts for exsmple, it is the main feeding atream to the gur
corst. Thiz tremsndous amyunt of sand, which incidently is
ssasomel, uplifts those in the spring time up theae sand
pools into th§ Mississippi River and runa 1t out in Zulf coast
waves which do not move directly in and out of the shore, but
move diagonally carrying that»sand along the shore ard deposite
it in a2 blanket from the same way 1t'ia coxing in and out and
groups that sand together, the porous segparated from the fine |
sand bars.

Q You would not zoncede then that on the inland side

of a sand bar that you, through a check of veloclity, you would

H
I

tend to have & thinning out of the sand section? _ |

i
A You do,; thinning out. It thins out from the botton.

Q Yet you are willing to accept this contour of Sand |

___Bunti] you get to this point, lsnti that your statement? .

AN




: A or course, thgy overlar., The definition i, not
:  that close together, but our seaw=id side of a sand bar, there f
is & sharp rop off and we have shown 1t because when we go f

[ ¥ e ~ oS e em e 3 . o o~ -
to tre northeaszt, we i85e Lh BRI, Here SERLG ~-

|

Q This is tharper than this one?

A I don't think 80, you must get dback to looking at f

your vertiesal relief, Theps iz 2 hale o dsgres of dip Saiiing i

Off thé shore. The thinning of this sang,as 1 said before /

the Commission, 1g probably in the ordep of one foot per mile,

,f @
_;\‘:L\Bmw%&wm_ T_ww
|

) i
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N m.

shw¥ in eross sectisns vertieal and horisental relief the
Semp, we would yeally show what really happaned.

MR, YOUDMARD: ﬂtmh&wmmu&

GUESTTONS BY NR. TISCNER:

X Nr. Agatston, in your Exhibit 6 you left out Well
¥e, 18, and I wanted tc usk you if you had a chance to study
the leg of that well?

A Yell ¥o. 187

Q  Tes, do you have the log to that?

A anmuq,ummm’wm+,
but we will ook at it. You see, when we started this 1ine ewt
here, drilling, we really didn't expect amything like this, and

&8 ¥ went to the north, we started picking up samd on the bottem

whish showed that, the delt-wide end. It was & great surprise
to us, & very plesant surprisse.

Q  Mrom your inverpretztion of that iog you bave --
I just wanted to ask you if it was similar to the other logs,

A Tiat is correct.

Q Could you give m2 your interpretation of the hcund#

of Sand 4 and Sand B? I think it is on your cross asotion
BB Prime,

Geter WAL L2 $900 ety
ALBUQUERQUE, NEw Mixico
Phone CHope! 36691
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- portion of thias section there

|
|

A ¥e have picked the Sop of Sand A ag 1140 feet.

We are a little bit low, I think, om
tnlm-%m“pmmxtutamthmrnterum

one way or ancther. It'y 1247, and the dase 1s 1288,

Q All right. cCoula you give me your intergretation

124 The vertical limits of =and,

let's put 1t thag Yy .
‘All pight, T would say thet frew thig point at 11#6
s OF even a little farther down than 1250 feet, uu'vﬁ\
carried it down astually to 1265 feet, !
Predominently sand . Qur

that this section ig
SoOres snow that even in thc poorest f

Has fifty per cent sand and fifty;
|
per cent ghalyer beds,

Q It you have knewledge of your perforating 1ntcrva1f

in that wel1? f

A We perforated the upper part and 4

t perforate

A L.
1u:

ru-the"1eucn,.zbamasasnn~£aa“;h&;_saamzhat~:emﬁidmnnﬁ_thinkmanutheia,g;_

Desnn vy g, . HAmsOTIaATEG

LENERAL L sy iy, VI sy
Avsunursaues N M
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time that we had & commerical reservoir, as the sngineer wilil
disouss the analysis on that seetion.

13eD feet.
MR. FISCHER: Thank you, that's all,
A There is one thing that you might look =t. Well,
I will let that go.
MR, PORTER: Any further questions? I would like
‘te swmmarize all these questions. Do you think there is eom-
mmmieation between these two sands? _
A If I may put on a geclogist's opinion, I WM
1 have attempted to show that there 1s a depositiomal contimmity
between the upper part of the lower sand and the upper sand.
MR, PORTER: Anyone elpe have a question?
MR. HINKLE: I would like to ask him another one of
two queations. |
REDIRECT EXAMINATION
BY: MR. HINKLE: |
Q Do you agree with El Paso in that this area has
not deen fully developed?
A I do,
Q Is it likely, through the further development and

expancion of the producing arez, that it will be shown more

conclusively that these sands or porous zones do merge or that |




m,nmwlwiupnmmt.

there 1s frecture shouing communica®ion between tThe two sanday

A There is, pertiocularly in the north end, additiomal
control; I believe that'll show that the lower part will add |
to the case, that the lower part of the upper sand does go imto
the wppar part of the lower sand. | |

Q  And thet slso msy be true along the flanks?

A I restrict ay argument to the four section b1¢§x
in which we have drilled and in whichk I have seen cores and knod
the mat.

Q  And what adout the southeast pertion extemsion?

A Well, I think -- There are no dry holes down

Q  And it could be in & fraoctured ares?

A I doubt that avybody ia going to drill & momoclime
because they would have to arill straight down, they wouldn't
gt to their beds, but they will drill on the other side »
of the momocline. Xow, you don't have to arill through frastusgs.

It is comceivable that a well on the down dip side of the noTo-

¢line will show more fracture, but you don't have drill wells t§
get frectures, to get communication., The commmnlcation may, }
of course, be in between the wells, Uhe monocline is a likely
place ror fractures.

¥MR. HINKLE: That's all. i
}
¥R. PORTER: Are thers any quéestions? |
i
i

(617 & ASSOLIATES
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RECROSS EXAMINATION - ] )
m’! no Wm!

Q Nr. Agatston, are you familiar with the wells that

|
,!
i
have been drilled in the extreme northwest portion of the r’uui»

A Hot too well, for this resson, that,you see, we %
have sun 1o this part of the field induetion iogs and somis. |
n.mn&mm-a:u%@m&mmug
offset them, they ran mdiosctivity logs and Zrenkly, I coul&‘t
tell a darm thing about the redicactive logs. but I do agree
u&&.mmtmmmnpumtmmtmicﬁh%
pesl. : |

Q Those wells are complsted in the lower sand, 1is
thet correet? |

A Yen.

] Is the upper sand present?

A Well, again, you see, t&éy drilied those things
uwm,mmmmm,nmvm'nmwmmﬂg

they are pretly worthless, but vou know, it is a funny thing

- e o e X

an. - &
ROOURL WL

r

ravt, if you want vo speculaie on it. Somebody
pay $175.00 per acre for the acreage rights next to it, and

!

|

1

|

|

1
neither E1 Pasornor Atlantie apnarently thoughi toc much of it. |
L4 g ;

1

|
}
) The only point that I am trying to establish is that

rather than the uprer?

those wells, toc your knowledge, are completed in the lower sect#on
!
|

A _Yes - ;

Dranniey MEEi? & ASSCTIATES
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Q And they are, both are present in the upper zone
and we could speculate --

A unat was that ‘ast question?

Q Mbethaﬂsmdistimtudpmtinthcm=
west part of the field in which you speculate there will be a
jow»“raraﬂt |

A Both sands 2. present in these wells, but as you

t
i

g° in this direstion, you'll notise that they come closer and |
closer. That's mot true, strike that statement.

Q It doesn't correspond with your AA Prime, that
statement, does 1t? |

A AA Prime really deesn't prove a thing. It is not
the might direction. Everything is the same on AA Prime.
Essentially, we ars locking for changes.

Q But both the AA Prime of Atlantic and El1 Paso
indicate separetion along a longitudinal line of the field, do
they not? o

A They indicate that there are two more porous
sand bodiea separated by a2 less porous permex.cle intervel.

MR. WOCDWARD: That's all. |
MR, PORTER: Tne witness may be excused.

{Witness excused.)

MR, PORTER: The hearing will recess until 1:15.

(Recess. )
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KR, PORTER: Thw meeting will eome to order, p
Rr. Himkle, will you call the next witness, plaase.
MR, HIMKLE: . Brvuce Vernor.

MUCE VERNOR _
called aa & witness, having been first duly swern, testified
as follows: ‘

BINECT EXAMINATION

BY: MR. HINKIR:

State your name, please.

Bruse Verror.
~ Were you sworn this morning, Mr. Vermer?
»!'na‘ln‘:.

Ry whom are you employed?

Atlantic Refining Company.

In what capaeity?

As area reservoir enginser for the Rocky Mountain

> o b D DO > ®

where do you reside?

A Casper, Wyoming.
Q Are you 2 graduate engineer”?

£

B

Yes, I am. I got & bachelor of science in

SN

chemical engineering in 1953 from Rice Institute.
Q Have you been engaged in any sort of engineering

since y~ur graduation?

Ceanrs v

R R S >
Arvauousnagus Maw Mo oo
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‘With Atlantie all the time?

|
]
é

Yes.

Waat areas have you worked in?
Vest Temas and Mecky Neumtaia.
mmmuwmmnmmw
®1ng Teed 13 losateds

8 » o » P

A Yes.

Q  Have you made » study of that field?

A Yes, I wave,

MR, RINKLE: Are the witness' qualifications
ssosptadle ? |

NR. PORTER: They are. How do you spell your
last neme?

A V-E-R-N-O-R. The only people that apell it right
mmmhmmmiemmtm;twm;mr
ale by thet name over ithers.

Q Mr. Vermor, you heard the testimsmy of ir. Agataton
this merning?

A Yes, I aid.

Q And in his testimony I believe he referred to Well

No. 29.

A Yes; he did. ‘

O

Do you have 2 core analysis of that well?
A Yes, I do.
_Q It has besn marked, I helieve, 8s Atlantic's Exhiby'

DEARNLEY - MEIER & ASSCUIATES l
Gelesag Law T 52 0ms i
ALBUQUERGUE Niw Moioo !
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Wo. 5. Will you refer to that and tell the Copmission what it |
shows? :
A Pirst, I would like to show where this well is, i
™he Atlantic Wo. 29 Well is in the southeast --
'Q  Wnat exhidit are you referring $o?
A Exhibit No. 1. The Atlantic Exhibit No. 1, whieh

]

is a map of the field. The Atlantic No. £9 Well is in the }
loﬁthntst of the northwest of Section 31. This core was taken |
from 2 dapth of 1221 feet.

Q  Piwst, who prepared this core analyais?

A The Core laboratories, Incorporeted. Their offioce

|

is 1n Pammington. The core was taken throughout the sntirve
interval, which is being designated Sand A and Sand B, and ,

the interveaning sone. nnummmmotmnm?-
& depth of 1311 feet, The inlorveaniig =one, which has been
deacribed as & combimetion of sand and shale by our geclogical ;

]
i

 witmess runs from approximitely 1253 feet ta 1299 f551. There

is perweability throughout this zone. The average horisontal
parmeability is .22 millidarciss, and the average vertieal i
permoability is apporximately .1 millidarey. Oruntsd, permeability
18 not very high, but let us consider this permeability is acti$s

|
over a large area of the field, The totval millidarcy capecity |

|
of that ares would be relatively high. The porosity interval §

ranges from 6.1 per ceat to 15.8 per cent, with one exception,

,1hinh_iaga;L4xn:4uau;Jhuniuua~_&muhad_oil»aatunatianmthrnughnu%“_w.
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the ilnterval, except for 2, 1 foot intervals which are not toe

gether. I ocall attention to M. Bolack's testimony of yester—
day, in ubich he stated that ol. 1s never found in the inter- 3
vening interval by, as Dhe called it, blacik-light exsminstion.

This eor¢ andiyals shous that there is cil saturation., I would

1ike to emphasize that thia so-called permeable zons has measur-

able permeﬂbility.
MR, MOTTER: lMr. Vern.r, I wonder if you could tell |
me, do we have an electric log intrcduced &s &n exhibit on any
of these croxs sections or anything?
A I think we Introduced il as 7 o 7 3.

Mi. PRTER: 7 B. I have 2 copy of that.

4] Lo jud bavo aay further canament with ragpsst o
E that?
E A D1d you have a question on this log, Mr. Nutter?
E 1., NUTTER: Ho, sir, I ‘ust wanted tc correlate
F
L 1
2 it,
A& I might wenticn, giuce you z.v efevring o the
lag ==~
D, HUITTsR: Yo bhere oo alactelo lool LUs nhave o
1
sonlc log.
A Ho.  xeuse me. L& Doliouy o poiiey of punuing 07
sonic lozs o the wel.s winleit wo coou icosedndng, n additlonsg,

and thoge we nave aot. I mignt point -ut, s o, Azatston &1d

tlls morning, tiwt the zone between Lon: L. say fros aboud L2007
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N

to about 1290 it 4is shown aa a sand or as & srdy zone on the

sonie lcg. If it were entirely shale, it would be more like the

sone A above 113C or below 1315, ‘
| -Q Do you have any further coxsment with regpect to

core analysis on Well No. 299 o

& ~do, I ¢o aot.

& Do you have a core analysis of Well Fo. 287

A Yes, 1 do. |

& Tais ioll, I beliove, 1 saown on ona of the csoss
sscticns, is 1t not?

A Well No. 20 18 shoun on croas ssotlion BB which is
our Exuibit Ne. 3, 18 it moi? i

& Zxhinit No. .

>

Thias, st the left end of =Zxtiibit 3B. is Atlantic's
No. 23 Well, and 1t is en inductlon slsctric log.

Q4 Whet does the sore enalysis of Well 25 show?
’ ntially wnai Fr. Agateton was teatls

fying about the Ho. 205 tl.is morning, boged un nis deseription.

We, 8a3 nv. Agsitston pointed oub, $14 not ¢orns the entire interval

1

vetween so-cnllod Sand A and Sand D oon tidls cure, but of the L |

terval nhich we <ld corve, which convczponds to the intsrval 2.

3

S T o G - T e - PR SR PPN N 15 Y . .
Agatstoz; was Goseribing, we cored fens Ll Jeoy o Li3d, o us

& 3. . P J . x ~ A R . AT 3, « 7 -~ P S BRI
anslyzad thai zoctlon, and z geetloy Jfoon 2270 Lo 1233, and will:
1.,

two exceptionsz a1l of thel interval diown poouieability, porosliy

end regicousl ii zaturation.
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g Will you have the Hepcrter 1dentify the core analy-

ais of 2. ag mxhibit No. 97
Mi. HINKLE: The sams situsitlun exlata as to Wal.

30 which wa are going fo refer to next, in that we only have one
copy, but we esn furnish you with azcthes copy.

Q (By Mr. Hinkle) Now, will you refer to the core
analysis of Weli Ko, 30 which you have identilied ss Hxhibit No.
10?

A I refer again to Exhibit No. 1 and point out that

- the three wells which we are discuaaing sre in a southeast, north%

weat line in Ssetion 31. We have wWell No. 20 in the northwssat
of ‘hn southeast of 31, 29, and the scuthesasi, and 30 in the
northeast of the northeast of Section 3i. In the Navajo No. 3
Well we have analysis from 1160 to 115, which is the zone above
ao-callea Zone A which the permeability rangea fruom 01 T W03,
We have an#lysis fram 115% to 1130, 1187 te 11?0 ané from 1233

to 1246. This cors analysis shows very 1ittls of the zone be-

'ln

wWeen Zone A end Zons B, Howewsr, it dooaz show that Zene B has |
}

three reet i permeability greater thwn oge wllliidarcy. dne of

; 1 3 s £ £971 2 N . s S
them is 1.2, auother one ig 20 miilidavcles. Zfunother one 1s 175

millldercies. I might add thet we wordorated wur well, our Ho.

30 Well, in bhoth the so~onlled A Zong and B3 ZLonot.

i
G Te thet iy

i
£ L3 1
Fi3 e Sa \
G Lo you have & copy of kLl Pazc's wxhibdit No.o 122
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A Yeos, 1 do.

Q I woulé like to call that to your attention and 1if

the Commission will refer to that also, the staff. Uc you have
any ecwments to xake to the Commiassion with respeet to this Ex-
hibit? |
o 1 would like $o point cut that El Pasc has attezptep
to show by difference in pressure that Sand A and Send B are not
scnmected. They used Horseshoe Canyon Ho. 2, El Paso's Horseshoe
cln:en‘ie. 2 B as an example, gnd they have s pressure in Sand A
of 221 pounda; Sand B of 243 pounds at the saxe datum. I might
point. cut that on the same exhibit taken within s month, the
pressure in the Eorseshoe Canyon No. L, taken of Send B, was 209
nownde, I rtii te see how this date ﬁan be used to show cne way
or the other, |

S Does it indicsatc anything ts you?

It indicates t:o me that the pressures are very

A
close and that you couldndt say fr s thils =hether the preasure

WE S Ldiise or LOWSr VLBl Land L. |

d
~

5
fo
H

& Loss 1t show that the presgure :f 209 1pn Sand B
ig less than the 221 in “and A7

2
5

S Yesn, 1t dues, whiich means wnat the date cintradicte

43

1taell oy contradicte wisil 1t wae supposed Lo show,

csts of Sand A ang B. Te first tegt L1z of the 1

& Giow, refer to Bl Pasois odiibit XHo. 13,
A Ll Pesels sxhibit Ho. 15 4s entitled "Individual |
!
Production © 3.1 ;
i
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Pgan Producticn Gaupany's Horseahoe Canyon Mo. 4 in whieh they
have & teast in Said A of 21 barrels of oll per day with a gas-

oil ratic too shellow to measurs, and Sand B a tost of 74 berreis

per 4ay and a 125 cublic feet per barrel gas-oil ratio., On the

sssand line down, which would be the Horseshoe Canyen No. 2, they

i

hag 10% varrels of oll per dsy |

Py

show the exact cpposite. Sand .

d

potential with 193 GOR. GSand B haa 9 barrels of il pex day

E | potentisl and 75 to 1 GOR. I say tmt this data contiadicta it-

self and I dontt think that --

] In what way doss it sont-edict itself?

;g: A In one csse we have higher ratlc and higher pro-

duction test in Sand 4; in the other case we havs algher ratio

and higher production test in Sand 3., This merely shows the
same varisgtion you have within the field,

& Row, #r. Vernor, fran your reservelr study of the

£ T TR T T P N

Horseshoe~Gallup aree, ztate waether or not,in your opinlon,the

present method of caupletlion of welle will cause a result in

weste.

A I cannot ge¢ any posolbility hat the preacut
wethod of canpleticyn wil: result in waslie. Pirst, the peoegaussa

cppokr Lo B2 the saas. or vspy nearly Ju, 80, sl present; fhebs

«

3 - T e g e . . PN T ETR I 2N, o 17 s % e et
should beg nu migration from one sens to the other. the pressuace

difference beivweon the zonos cowlu oot Loo.uo very hign becavies

v e b A e Y T o 0 e 8 St . e e it o bbbt .

there 1s not very hign vressure I zithss z.one bt progent, Fue-

% 3 N o % - 9 C g ARy e PR TN ] pup A B4
ther, we do nst believe flow would soour hetucon zones, but i7

Arsununane MNew Mraoon

Phorc CHapo! 3-£4%93
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we postulate for a moment that 1t might, 1 do not see how any
ioss could be caused because we are producing cll from both zanes

18] 1 believe the teat has shown that there has bsen
some 63 wWellas campleted with both zones spensd in the well bore.
What effect, if eny, has tals nad on the communieation an the
two gsoneg, A and BY?

A ur gecloglical witpess has shown that we belleve
the two 2zones are connected, they were not, in the completiocn
of the €3 welis, as man hes cormected thé two zones.

() In yowr opinion, dees tus pregent msethod of com-
pltsioh in the two zones Gy open hole wethod present eny parti-
gular water flcoding problem?

A Bo. We would, under water ficoding in s situstion
of this scrt, uhich ie not different In st sense than say &
limeatone regervcics with twe reservoirs wiikin s nassive lime-
stone, we wuuld io that care attenpt to, % we would iﬁject in
the two zZcnss separetely s i. couls arnrcl our rats uf»frontal
advanca; Coowouid caleulate the dlgplacsbie woluwwwe of o1l fron
the ares sy und ac injscebion well, &bionrst Lo squslise our fne

jection eatss on o Der velume wont . 0 oourze, hiis dsntb pes

“fect, 1t ia gulits poselible that zozo uwator would come througn

into one zonme alore LU 419 in thie otoor, but this coleulation
gnould nmie oo vime of arrival relolively cliose., Puether,
suupoasd for a mwment, thet waler 9.0 zol in wne acne firvay. wox

1oa : 1

producad in $the well bere along with 11 Fro oo wugiep~fras
R -3
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we poatulate for a moment thet 1t =ignt, I do rot sse how &ny
ioes could be casused becausé we are producing oil from both zones

QC I uslieve the test has shown thet thare has been
aome 63 wells cumnpleted with both zones opensd in the well bore.
What effect, if eny, has tals had on the camuniovation on the
tuo sones, & and BY

A e geological witnegs has shown that we believe
the two zones &ie connocted..they were nat, in the completion
of the 63 wells, £s man has cormnected the tw> zones.

< In your opinion, does the pressat method of cam~
pletion in the two zones uy open hole method present any parti-
cular uater {looding problem?

A Xo. ¥e would, under gaier floodlng lun a situstion
of this scrt, whick ias not differsnt in thst sense than say &
limestone reservoir with twe ressrvolrs within a nmassive lime-
stone, we would io thet case attexpt to, or we would injeet in
the two zonss separately 85 we cculd control our rate of frontsl
advance. we would cslculate the displdcable volume of oil frawm
the ares around the in v
isetion rates oo a per volume baais; a5 coﬁ;ae, thisg isp*ﬁ 06
fect, 1t is guite possible that sowe waters unulé come throush
into one& zZone befqre iv di& in btie otuos, byt this esleunliatlon
nouwld meize the time of aepival relshlively ciose. Fuethor,
suppose [0 a wwment, thet weter did zel in ane zoue Tizal, wos

produced ia fne well bore alang with oll fran g water-foee




7

the pressurea in the two %ones should b6 such that I don't see
how sny water sould go fram one sone to the other. And further,
if 1% 414, it would be awept out as the water front adwanced
through that zone, _

Q  In yowr stwdy of the reservoir scaditions in the
Norssshoe~Gallup ares, 4o you have any recommendations to maie
tc the Comuisgion as tc whethsr or not these zonea A and B
should be treated or contimued to be treated as cne reservolr?

A I recommend that they should continue to be trestsd
as A c@m ressrvolr.

| MR. HINKLE: That's all. |
MR. PORTER: Aryone haws 2 guestion cr‘this Wit~
nesat
CROSS EXAMIKATION
BY X2, WOSDwWARDL:

< Mr., VYernor, all of the core analyses you have in-~
tooduced hore in evidence mre taren fran ueils on the Sonthweat
flank of the fiald, is that correct?

A et is correct.

G Zaca of thess core snaliyses, in your oplnion,
anelyses, in your oplnion, show & relatively thick permsable
sand body saturated with o0ili?

A Walch part are you tel:iing about? Are you refor:-

Ing to the zines characterized as Zones 4 pnd BY

b
|

|

et

i b

£ You have stated that theee saalyses ghow s thilcl ]
!
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‘sty 1190, 1220 1a sendy, or rather ahcus that there ls permea-

T T T T R
) BN VKR o 11141

permeable sand body, ia that correscts? )

A Yes, it shows twe thiek wery permeable sand bodies,
and the xone in botween of lower perceabllity.

Q@ ° 1In sach of these coresa?

A _Actually, it only shows that in ane of them. I
pressnted the other tuc cores to show that 1%, &s much of the
core &3 wWe nadc, Lacced up éur egarller csﬁtantion.

€ Iz 1t youwr opinion _hat there 1s vertical compuni-
nation throughout this sendy interwel?

A - It i3z my opinion ﬁhat cver the large area involvad.
it i3 very poaaible for sampmnication to exist through this ad~
mittedly icw permeability. GSecondly, a specific core would be
Well Ne. 23. Unfortuoately, wa dldn't core the center interval.

As mach of the ¢cre as we have shows that the interval Letween

bllity and soil oil asaturation. VWell Ho. 2%, the log does not
leok guite as good as Well No. 25. s ihlnk that, by ashowing .
Yell Mo, 23; that thers is vermesbility. There most certainly
is permeabliiliy, or therve :::,gst, certainly 1ls a zone of somewhetl

betiter characteristics here au Wel lo. 23.

-
et
o
[o]

& L3 Iv your coinion thai the csese Leo e

penetrated Loih Sand A aLd B to some oxtent’y

i Yog, it did.
¢ low, do you beligve there 1s effective permmeabilify

throughout tiais vertical sectlon?

rien & ASSOTIATES
FPessw, 285
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A Woat do you mean by effective permesbility?

Q Well nnu; a3 a pstroleum enginees, you are aware
of the atandard usage of that terx in the movement of fiuld
through & sané body, I ma swre. During the produwoing life of
ths fisld, say 20 or 30 years, would you have effective communi~
cation of fluid through this sand body?

A I think that is very pcassible. In fact, very prove
able, and especially in the zcne characlerized by the well log
¥o. 28,

< You feel that therc could be effective copmavnt oe~-
tion throughout thet vertlcal column? |

A I think that the ccmmunication would be low, but
that there could bs cunmunication.

Q ¥ithin the producing 1ife of tis field, say 20 or

30 yeara?
A Yes.
o) How, Mr. Vernor, unless 1: iz clesrly shown that

both Sand A and B are representec in that column, thet is, that
tand D

D Las Lol played cul weilwsen witss threo wellias and the hesri

of the trend, tinls avidenece Indicatez nuthing sbout commnication

[,
[

betuween Sand A and B; does 147 You sutkist asaie v norvlgontal oone

wou have cored in thexe

tinwatlon of Sand B tc the sanc Intcrval 3
three wells, ig thet uot correct?

A For a specifle ahewing, yga. lowever, T boligws

i U R S ek e e i B
RN T S S i P S e L e RIE I
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that by showing the nature of thia sandy interwval, one may very
well axtend tas smas s=zoninzg to the othel perts of the field.

Q That is & matter f speculation, is it nct?

A Thatts =y opini

Q Cangidering for the mauent, Mr. Vernor, the man
mhde avermes of communisation betwaeern thsas two sands, do you
believe that s well oampleted in ons of tue sands would eflect-
iwely drain ths other during the producing life of these tuo
Tielda?

A I didn't say that.

Q I as<ced you de you believs ﬁhnt?

A I think chat the zfata would be low enough to be
mach more escnomieally to ba completsd ithrough both sands,

Q Do you baslileve that you ecculd drain one reservoir
by compisiinng the welli in tne other?

A Zou are not leading me to tlnie when you ssy ==

Q Duering this perdod of twenty tc thirty yeers.

A You want to postulate thai ia the producing llfe
of the fleld? o |

(. d9 are nehing thabl asowupbtion fov tne pumosas of
this Question,

I will angwer tue quésiion thiy way. 18

A @kl
vou h&d oo wuoelle coanieted in the lowse zone end you complets
Q o ' k1

b e Ny A ey vy 4 4
all we <itiwers in Ue ugper zaas, i

time you wewld dealn the lower zong,

Mere g & ASSOCCIATES
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Q How much time?

A tuits & langth of time,
Q More then thirty years?
A It would be difficult tc say how long, I couldntt

put a mumber on it. You realize the cammunication, or rather
drainsge, i3 8 relative thing.

Q Am I to understand that vou don't lknow whether a
well completed in cne of these sands would effectively drain the
other wilthin & periocd of thirty years?

A 1 think it is an impractical sclution to the pro-
blen. | ;

Q That is not the questicn. The qusstion is whether
or not you know or have any opinion az tc how long it would taks
to drain cne of these reserv&irs by campleting the well in the
other?

A I think it would tske gquite a lcng time, 2lthougn
if you want to allow dralnage along the lower zone and arocund

i
[
|
B
through this zone that Mr. Agatston hies described; along the sou*h«
west side of the fleld rather than directly through thls zone !
!

that youn ere Slscussing, the tlwe wliglhi te conasiderably redused.
Q Hr. Vernor, you mentioned E1 FPasols Exalblt FNo. 12
You would recognize that there are differcnces in pressures with

=

in a single comuon azource of supply depending on the time of
g : &

)

completion, %iis nature of ccompletion, and the duration of pro-

¢

duction at the vime of completion, would you not?

Otaps LBy - ME1s2 & ASSOTIATES
Gernioa [Lay Ressersas
Argunuerque New Mex.co
Phone CHaopel 3-6691
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A You are ssylng that pregsure chenges as the field

-~ is producec? !
< Yes3.
A Ies.

Q Hom, would you recognize, in comparing the ’reum-’s

of two reservoirs, that a ~amge of presasurss ls a falr coupartuaz*,
more than individusl well pressures’ ’

A ¥cu have only ons nere. I wouid say if you looked
at it alone you might be able to draw a conclusion.

Q How, kKr. VYernor, what iz the rangs of pressures in
the thres wells teatsd in Sand A?

A Ranges frum 130 pounds t¢ 221 pounds.

Q wWhat 1s the range of presaurcs st common datum e

for Sand 87 I
A 201 to 243 pounds. Eowever, I would like to point

out just waat you brought ous; the otuer two pressures on Send A

£
‘E‘_‘

were taiken in Jenuary of 1959, whereas the pressures I referrsd

to were pll talen in Septemnen. Ustcher and Howembor of 2557,
G Iz it not true ¥ thie prossures taken froar the |

Horsssahoe Canyon 6 well in Sand 4 were after zand oil i‘racingf

A Are you implylng that would have gome effect on Lhg
presgure? fLlicy ware, ye&s, accord ng Lo the lahibii, I dontt sor
that that beavs on the problem,

& How, on a natursl capletion, the Horseshos Conyou

~ P
B

Ho. 1, alas cowpleted in 1959, you ncte oo oJliguificant 41f

'
w
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eiwc fras pressuce?
A A3 Jaspared to what?

2 A8 compared to Rorsesnoce Canyon 6 and 3, the pres-

sures In Sand A? !

A I3 1s 201 pounds as caupared to 194 pounds and 130

pownds.

Q o a mn-atmr

.A I a common datwm.

] Do you think the adcption of c-umor datum is a geodk
camphrison? N | |

A  That depends for what purpose you want to use it.

What purposs do you want to uaé‘iﬁ tcf?
| o} For tha purposse of this heacing and cﬁg&ring.

A For the purposes of this hearing, I think it fs a
good idea. I nmight poilnt cut that the stier thing I had in mind
would be for @ materisl balsnce caloulaiion.

Q Have you observeé any cores teken from wells in th*
heart of the ticld? The thres that you testifled to des) ulin

!

ells in the southweat flank, have you tbserved any cores takesn

in the hesart of the field?

A The cores themeelvss or wne aaslysia?

% wither.

A I have not secn the cersss. 1 Lave seen the snalyclu.
0 Vhat do thuse analyacs indicats sbrut the intorvend

ing shale body belween Jand 4 and B?

eanrNLEY - MEIER & ASSUCTIATES i
GeNERAL Law ZEPORIERS
ALBUDUERQUE. Nrw Myxico
Phcne CHapel 3-6691

L e v . o
T AN Lt TR - S R gy
L T s e Bt s VAR A

P S PP A T TR S




- A You mean the latervening send and ghale?
« Sandy shale &nd shily aandY ‘ i
- A Well, aince we sttexptedé {o aslect the best part

of the core to have shalyzed in order to save money, we 414 not

have the center ssction analyzed.

s g You 55 not xnow what the permeabiiity of that cen~
j; tar section 147

% A hat 1as eorrect.

:E Q - Nr. Vernor, 8s 3 pétvoleun engineer, does your pro-

fession generally resognige that it 12 a wasteful and dangercus

price to permit water in cne reservolr to penetrete another

reservelir?
| A Under what éirﬁu&stancas?
Q We are asxing this as a gsuersl chbservatlon or
prastice of ihe professinn. Do you generally permit, or would

you advsoate permitting the in ection of water luto ons reser-

voir and then ner:ittineg 1t to penetrate another?

A Woll, for water flooding ihet would be nomal &
uss water frous some other reservolr and in sct 1t Int. the it
reservolir.

% And then permaitted 1t vo o Tuoaw theth ressvvols |
still to ancther wmerv f

A Only if we are waler flooding Loth reascvsles,

an contendins here that these are not twe reservilirg, Oonger
i )

P e
—_———“—w_(wt;gﬁ’_
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is no aifferec.ce in the condition of two zones which may need t.

i be szeparated in any water flcod.

i

!
Q Do you expect the advance >f weter to be in a uni- | .

form configuration?

A You heard ny earlier teastimony. I said that by ous
calculstion we might maire the frontsl advance relatively unifoms

and if it were not, it would nct adverasely affest the water flood

»

- Q Mr. Vernor, you have seeén ino isopschous mep in-
trodueed as =1 Paso's Exhibit Fo. 2, I belleve?
A Yoa.

‘Q "Hawve you seen the lscpachous map of Sxhibit No. L
of Sand B?

A Yas.

Q Now, looiing at the comfiguraiion and coantsurs of

these two sands ss shown on those lsopsehicus 2apa, CAR yuu sug-

gest any program of inection which would zssure 2 unifcerm flcod

§
£
3

throughout thess two sands s¢ that you could in any way caleulate
the arrivel of the flood st the asns Lime 31 the same well or

even appruilaately the same tlmed

3
i s

A i have no intention ol waslng o eosplete watse
flood study of tihis fleld unitlili we zave 2t luasst our leose; ws
have not decided upon g

o . . PRI I S g L, . a . PR T eum = . o IS
28 In Lookiog ol ths Lo ooinds, HOPS8YS8e, youlr Cesii-

rony ig thet you are nol prepared to say how you could Ingtitute

such 8 flioody
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Q at you could ingure tie water in the well bore
&t the ssme tlue through both sencs’

A I fes. sure that we can design s flood such that
the frontal advence would be relstively uniform. You are sssur-
ing, in your question, that the-az'rivai of one before the other
is detrimextial; I say it is not.

Q I am sinply asiclng you.

A I feel suwre that we c&i.

Mi. WOODWARD: We have no further gquestions.

HR. PORTER: Anyone ¢lse have a question of the
witneas? |

M. BEINKIE: We would 1iks to offer Atlanticts
Exhibita ¢, 3 and 10 in evidence.
| MR. PORTER: 1Is there 2uiecilion to the admitiance
of these Zxnibita?l They wiii be recelived. The uitpnga Zxy be

excussd.

F1T2 v vum an  ewsasyaadly
LI e AN B S W oaAN e s
%3 i TETA T+ wooowa Ty [ ™
¥Mt., EIRRLE: T would like § all Mr,T,.0,Davis.

called as 8 witnosg, nowving besn Lirsh “uly owora on oath, tesil

ried as follous:

G EN TR Ton A 5T RIAFRT (316
DETANCT BrAaMINaTIOL
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Te 0. Davis

Where do you reside, Mr. Davis?

b
I
L

Casper, Wyoming.

By whom are you employed?

The Atlantie Refining Company.
In whel eapaesity?

Reglional pctréleum sngineer,

Are you a graduate Dpetrolewn engineenry

A T

B N L I £ 1 5

» H P O6H P> N ¥oon e

Yss, I graduated foou the University of Texzes, re~
celved a B.3. in petrolewm sngineering in 1GL7.

?f' Q Bave you been employed by the Ailantic since 19477

A Yes, I have.

Q And wbere have you held positlions with Atlantie,

E .

in uhat artas?

A i'¥e workéd in Texsg and the Rocky Meuntain ares,

TR R

Q Are you fanlliler anc made a atudy of the Horseaaovet

Gallup area anc the reservoir conditions there, ss petnclewn on-

AR e Craad

glneer for Atlantio?

A { have made a study of iile mecuanical asgpscts of
the fleld, yus. %
02 And youw are femliicy 7ol the preductiosn and the |
1
érilling costs -~ i
i
i@. YGSG i
|
o -~ and production coeta’l |
g 5 Y@S} 1 am, j
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MR, HINKLE: Are the qualificaticna of the witneas
acseptable?
Hl. PORYIER: They are.

Q (By ¥r. Hinicle) BHave ycu prepared estimstea of
the eaost of dual wells on your leases, the Atlantic leases, in
the Horseshoe-Gallup aroaf

A Yes, I have. Our present vells are completed with
five and & hell inch casing, and I estimatalthat it will cost
$1, 400 ware to dusl cne of our praseat wells; for ueli: that we
haventt drilled yet, I eatimate thet it will cost $12,400 per
well more to driil.

Q This figure is considerably igher than the figure
that was glven yeasterday Ly Bl Pasc, Do you have mny explsana-
tion for that?

A Tes. 1 ludnik thail tuiszs iz Que Lo the fact thet we
would uas & différesi ead Lole arprangament for one reascn, and
¥e would use 8 separate panpiug wald Lo puis She LoWST soms, oo-

other reason. Agtuslly, we locued st Bl Pasc's proposal for

duals for application on our iesse, aud wé Jouided that although

it might be satisfestory fo» them, 17 duals were ordersc, thet

s

it wouldnt't be grtizfactory for ug. They nronose

2 D=

8 half tublng, and an inch and & fourilh puny is the larpgest puis

)

gou can uze in trls tubding. IF we huong bots of our rad stvines
sn one pwspliag unii, as they proposs, ine aust productionn we

could get would ve frowm -0 to 7% bevreis & dey per zone. Anoe,
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in our opinion,'thia ia-not snough productive capacity. We thinid
that this field will be water flooded and tist we should have &
productive capecity cof three or four times the allowadle for each
sone. _

Q Can you deacribe briefly (o thé Commuission the ty;ﬁ{
of equipment that you would prefar to use?

A  If dusls were erdered; wWe would f&ﬁ two stéings of
two and one-sixieenth inch OD flugh ‘olnt tubing. You can use an
ineh and a balf pump with this tutiig, and we would heng the rod
itrlng; tor thn.lonor gone on & separate Qumping unif. We thinx
that that 1s necessary for the lower zons beécause all the gae
that comes cut of the lower zone must go through the pump. This
is going to lower the volumetric sffecisney of the lower pump,
4nd we thin: we would have to nut a lé,;:*::er* pusper it surp
the lower zous,

G Toat is the type of sgulpment wou are unelng at the
present time?

A %8 are presently using two inch tublng in five and
a2 helf casing, and if we dual, we would wave to rencve the tws
inch string and run two 2felnge of U8o and cno-sixtesnth ineh.

14 Jow, &3 t¢ the welillis dril ed i the fubure, how
woﬁld you oqulp thosge?

A We would vun seven inoch uusging on wells in the

future and rvun two stielnga of two Lhen non~upset tubine., This

i

o 3 .- - . - . LS. PPR - et e M S ) R - S i
would eliow un Lo Uss preater nunts oo adve L riates f.‘,-,f::<.{:.’.s»,.,» 5 ;
1
i
e - e
[
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Q Do jru agres with Kl Peapo's pro ected metziod for

separation and metering of the oil?

a4 - I agree with the concept they propose for xetering
the oil for ths two gones shou: d & dusl be ordered, dbut I don't
agred uilh the equipment that they propose cr the msthod they
proposs Lor doing this. They would use a compartmental l‘pcra%oil'
with twc wsters for each nli, and} we anticipete thet on our two
lesses we would have . duel wellsg and about 1% singlea, & total
of 65 wells, and that would require us ts use 55 ssparators and
about 115 meters. HNow, thias would be bHhurdenacme from an operet-
ing tta#dpcint. and although we don't ob.ect o E1 Paso's use of

that method, we wouldn't do it that way cursalves.

) % e

& “hat would be your adéitionsl or initisl inveatmeni
if wyou had to go tc duml campletiona? What is your estimate of
itt

A Ye would have »U dual zsempleilicns, approximately,
and we would have 23 five and & nalf inch cased wells at #lh, 400
Olch,'uhiﬂh‘ﬁcald cost an eddivilcmal J33%L,L00. %é would have 27
geven inch cased wells at 312,LU0 each, waleolh would coat an addi+

i
4

tlonal 33.,uul, and the total addliional cost for 5o wells woull

s 7y

¥
!
el Looyoar edditlonel coal Too dusl compleblone |
*.
in the event that yma wers requlved Lo do LU7 i
]
- . - i
Dnatta eorrect, ]
[
i
“a.m% about -t N e gD Aoy o
B RODUL FOUur OPeYRLLINE SX50i388; WOULs t[;*}' Do o
, |
— S —
i
t
{
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higher?

A In our opinion, the operating expenaes, if duaisg
were orderec, would double, I say this bec_uae we would have
tuies a3z many pumps snd rod atrings ané tubing strings; would
hase tuies 83 many pnlbiag units and angines, flew iLlnes, meters
twice as much storage, twice sa wmuch isbor to handle this addi-
tionel equipmeant and production. In iy opinion, from an cperat-
ing cost atandpoint, it would e the asme as doudbling thc‘numbar
of wells cn cur leasges.

Q Will duals have any effegt on the economie life of
these wella? | |

A I think cduels would csuss &3 esrlisr sbandonment

of the wells. It follows that if your operating costs are twice

‘as high, then the egonomliec limit on 2 nell will ocour at a proe

%

1 : . 2 e et ~ ’ G LI e euals
using rote Lwlce as high ss for & single, 50 4 wWiok wis auals

would undoudtedly bLs abandoned earliex than single completion.
& Would the esriier sbandczmsnt, in effect, cause
waste?
& It would leave sore (L1 in this fessrvdir, in wy

opinion, tusn single ccéplétinns woid hecause you wonld sbandon
these wells sarliar, |

& Lave you mede any estl.ats asz to how much your
sporating coste might lncraase i y@u word into dual complotiony

A vWel., oure pregent opsrating costs ere munning o

hundred collare a2 well a month right now on ol

3

LLBUQUIERQUE. NEW MexICo
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mohth is G:,9C. a xonth that I thini ocur vparsting costs would
inicrease.

& What 18 your opinior of the dual campletions by
vaing the Brown rzone selsctor which was described in the testi-
mony here yeszterdsy? |

A well, mechenically, I thinik this toel 1z seatias-
factory. I don't have enything against the tool feva 3 mechani-
aal standpcint. We wouldn't want t> use it ob our leases He~
eaune‘l thin wWe would have trouble .aking our allowsble uwhen
this fieid astarts to decline becauss you would only be able to
produce sach gone aslf the time. Alsc, for water flooding, I
think both zones shoul€ be prodused continuously. Alsc, I would
object to sncther coperstor using thls tool if duais were ordered

unless the {oamission asgured us thet gxie satisfsetory method

of sealing the tool coculd be provided. MNow, what I mn getting all

there, loits say a pumper 13 having troubls saiing =ls allowable

from one zone, then he is golng to Le tempted to switch the tocl

over and get it out f ancther gone. Do I thinik if such e toul

" O Y Yugmere 3 o e rsehe iyl that th
were used, tae Coualssion weuld have Lo azsues everybody that ihg
thing is sesiud in ous dlecctlicyn oo L oinuwl.

- . N . - P PR I I L2, 4 Ly F A

‘. From oen operabing standooint, uwnat ia your opinioes

of duals vorsus elingie cupletiobs’
A Waell, let se state that itianiic ls act vupoald Lo
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dusls as & poulicy. e oave many cusl campleticcs 1n operaticn
end we propose than and recommend thex uhen we think they ave !
|

necsssary. in this particular field, from & ressrvolr engineer-‘

ing standpolant, Ar. Vernor hes elready gopne over reasons why we
think dusls are unnecessery. kow, frax ga opersting standpoint,
duals would cost us an additiomal 3040, 000 more than single com-

pletlons. ¥We think that our operating costs would zo wp 335,000
a montk. I believe that cuals would be abandsned esrlier than
single eompletions, and thnt duals would causs more oil to be
left in the ground than single completions. For these reamons
it would ve =y recoumendation that £l Pasota appiicatian for
duals oe denled.

M. BINKLE: Tmet's sl..

pad

8, PORTES: Angyone have a guesticon?
CHUSE RAARINATION
BY M. 3URRQUGES:

s

& I would iize to ass one question.ﬁ‘ﬁid I undevatan#

you, sir, to say taabt in your opinion <dual ceapletion would re-

ault in carlisr abandoraent?

A IGS; siv.
& <% that a urosd statcucent anplylnzg Lo all dual com+

pletions, sir?

»
o
piail

well, in asome cages I thing dusis arc mnacesssrsy Lo

nraveni uwaste.

o Tng question was, do you thini: thet dval cosplotlict.

CEARMLES
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stlt-in sarlier abandcmment?
A If you are looking at twc reservolrs belng singly |
completed versus the samo two resdrvoirs balng duslly ecampleted,
I think the anawer 1s yos, it would cause sarlier sbandormsnt.
& Which in svery caase uould z;ean wore weste in that
more 0il would be left in the reservoiry
A That ie‘right, oxcépt in somae cases you nizht went

to dual the well t- prevent the waste. For instance, if you had

a gas reservoir and an oil ressrvolr, you wouldn't want o singly

gomplete welils 1lixe timt.
M. BUORHROUGHS: Thani ycou.
KR. PORTER: Anyone/else have 8 question?
QOESTICNS BY MR. PISCHER:
Q Mr. Davis, in line witk chis dusl cazpiation, then,
do you waiok waei id you dually complieted in twos cil reservolss
that that would cause premature abandom:ent of either one of ths

two resgervo Lfs neqarcless of the saperation beiuween wase twe?

A As opposed to putting these tws oll reservoirs
togetoevy
}
|
\’* Just fDI’ th j.g, CI‘AaEii 13 VG, !

A Yea. It weuld csuse sorller abarndowsent thaep 1If

e - oy s . P R e N
s twe resorvoles wowre singly caupleted.

G dould you tscanment o your cospany that Ehds
Horseshce-3allup both zands be woator {10047
j

A e aro poing tooongke a water fiood atudy. and

Phone CHapnlAfl 5691
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sarly resuite indicate thet this is an excellent place i wnucr |
fivod, 80 I au swe ths study will bear oub hat we wWil. coulne i
mend & water flood program. %

Q Well, if it dces bear that out, you, in your opin--E

ien, wonld recommend & water flood progrmm to your company?

Wouldn't you initlate yaar water flsod before primary cbandom:eng?

A We would initiate it ez early as pcuible to main-
tain lllaugblcg on these wellg, and unanqver that would cveour, wg
would try to arrest the decline early encugh to maintain the cucy
Taat sllowable,

}i. FISCHER: Thanx you.
HE. PORTER: Axyone else have a gueastion?
QUESTIONS BY MR. WOOIWARD:
Q Mr. Davia, what wonid 2 aingle well completed in

Ssmd A cost, approximately, to driil it and equip it?

A Abocut 24,003, §23,000.
Q Apd what would a single well drilieé and completsd

in Sand B comrt?

A Approximately the samu costi,
Q Approximately the zamc. iHow, ia there; Iin yowr

opinlon, sufflie¢ient sscoverable seucovern by Drisarsy aeans to
recover the cowst of & slaogle well and veturn g reasonable proriy

to the operators:

A A slosle welld iIn a gingle zons, you pean?
& zhai is correct.
Dear®
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A Depending on what pari of the field ycu are %alkin#
about, yes, iq the ue ority of the 71eld that would de true. |

& In hoeth zeones?

A Yes.

Q Asz & matter of fact, there ars a number Of aingle
completions in Sand A,-- |

A Tatts right,

Q -~ ign't that corvect?

A Yos.

¢ All right, now, let's campare the cost of two single
wells, one completed in Samd A and uns completed in Sand B, and
a well, & gingle weil completed in Lotk zones, and duﬁlly con~-
pleted in both zckes asg your campany waulﬁ prefar to complete 1t
and & eingle well coxpleted in both zones but not dually completdd
8o as to segregate production. What would be the total cost of
the tuc single wells?

A 3 n

PORBE PV,

[

& And of the dual completlion by eans of cng well,

in both zone s

A Iz spoub (2,000,
i Uoss gnat hincluds the cogy of the dual egudpmeni?
A I cigundsratocd you.  oould you aslc thet again?
& Fhat would be the cogt of the dually canpleting o
singie wall in Doth fand A and R? %
i
A Jp one of your pregent wellg I would soed, the L
- R N
DearsiLer MR & ASSOCTIATES :
G REFDRIEAL H
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initial ccost would be aroand ¢2-,00:, and we would have another
PLU,UC0 to dual it, which would be 35,400, |

% All right, then, ir cac. :f Uiese sands would pro-i
duce encugh cll to pay the cost of tw. scparate wells, certainly
they will pay the cost of the duval complsilon, will they not?

i Yes. 1 think ths testimony has been earlier that
we think that duals are unneseasgary. o aaven't sealid that you
couldntt pay it out.

< It is possible to dually cunplete these wells and
still receive a rcaiemble precfit oo your investment?

A You wouldn't receive as much profit as you would
if they wers singly coapletec, but you would in sll probability
make a pr@tit. |

< Niow, HMr. Davls, you have testified that in fallling
tc == or as a ragull <f segregating the procductiop from these
two zonos you would effect an sariler abaadonment of wells due

to the lnaressed operating cost, with the regult that some oil

would be left In the ground, is that coorrect? T fon

& Thatss my opinlon, yee.
G Iz that observaticn uudt 1lisulse ftrue of any twao |

% I S B e 5 . iy e T e e o s . N
3_NCa unlssLy 1z I8 the snme arss s DEIATCL OF AL MAGh a3 bro or
three thousand feelit !
115 owvewn oual TS LYWL SSndsn oy sonossd To ut;t ine
ol ik G OANL AN LW S8AUE 25 0050880 b ALY LGy

3 7 RPN S g " .2 e —3) PO NS S I, .- b e TN
them boegetoo: wilh o single eonplelian, rouw wonld alunya have

thie highor operatvias coet on the duals, jyou would aluays nave Lo

ALOUQUERTUE £ E
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abandon the dusl wellis earlier a3 opposzed to the eingle welil.
Q Now, trat would livewise be true of two separsts !
ocmapletions, let's say, in twe sanda separated by as auch es two
or thres ihousand fest?

A Thatts true.

< Howewver, on either dugl completion or an open hole

oompletion, if I uay use thet term, you have the productlion frax

both zones coniributing tc your cost of operation, do you not?

A Yeos, dut the cost of cperation 1s twice as high
on the dual.
Q As a natter of poliey, do you advocate separate

completions in separate reservoira?

A When we think waste will cceur, we do.
& In the absence of waasis, you favyor open hole coax~
pletions?

A . Waste has mamy definitions. You could have two
crudes, one gzour and one sweet, yo§boould uave s different g?avify'
of the crudes. i vhing wael auyiluing wwuld affscet your ap:r#ti:%

|
sc a3 to caupe waste, Atlentic would certainiy recuumend dual 3

comiplations.

Q You nave more reservolr control in twoe separate

2

=3
<

9

oommoll sources i tlhey are separately cu.plieis

I 2
5

You cen teil more sgosgbely how nuch 3ach 2066

vreoduces, yes, provided you meter the separetc zones.

AtsuUQuUERQUE. NEW MEXICO
Phone CHapel 3-6493

& Is lhere any way thet you caa actually teli fioy i
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much each zona produces whern the produsticn 1s not aserresated?
P, A There 13 no way that I imow of, unless you mal
periodisc tests on the different zoneas.

Q How, on the asannption thati water flooding will be
instisused, in the event faat the dusl cuxpletion dces re:uli in

o

en earlier abaundonment, for primery purncsges, would not that gre-

»

aaining oil be pilcked up by the water flood as well as mush ade
ditional recovery?

A I would thinis the water would aweep that area, yus.

You would slmays have wells on a ieess, even with water £lood,

that eventually would be abandcned, and I thini duel completiors
would be sbandoned sariier than singie canpletlona.
& . Does 1t xaks very nuch differance if you went tc

a water flaodt

A sven if you went t° a wator flocd, you would still

o
9
2
[
EI
L
[
]

¥

have zome ﬁaila oR your lease that wevé ahaﬁ6éngé when the lsase
was finally campleted, you would be abandening thess wella earli-
1oy Laan you wuuldllf the wsliz were gingly caupleted,
M. EDOLQARD: We nave no fuvther cuestlions.
Sits PORTLE:Y iy, Linila.
REDIIGECY SATFHATICN
B8Y:  HRL RINNd

r

I i ‘3 g ave b PR SR A S &Y i PR
e Hr. Davig, getiing odges Lo tne Governorls guaatlion

of dual cuspletions, In whils casse ue are tallidng ebrut aupposedly

o s e D e A ol _ oz s . I . _ PO T PR P
=S CSSLSVOIr alld vuapLellons in TWe 2ones, vou al PR RN 3
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5T & Common reserveiry - | |

Y A Yes.

q  Under the Rules and Regulations of the 01l Consex-|
vation Commizsion, where you nave two dlatinet reservolrs sepec-

_ated by & wide {nterval, for inatance, if you had produstion in

the Pennsylvanian formetion and producticn in the Tevonian for—

zation, and you had & thiuek snterysl, and tnere is no Quastion
about them being separate regervoirs. in that case you would nob
be permitted to eamplete that hole by open hole methods, would
you?

A ¥o, if it was established thas thess were separate

reservolrs, ho sommunioation between ther , we could not complete

these a3 an open hole cxpletion.

G In that case, yocu have -ne f two alternatives)
3 either to mens & cual swmpletian in both reservolrs, or te drilll
tvwo separats walis, cone to say the PYonnsylvanian foruation, thst
] resesvolr, and the other ome dwon to the Devonlan?
A Thet ‘s clght.
- 'Y N - - ] - . !
2 Kow, Wiy Anvelvag an soe~nunic problent In tus costl ]
|
of dritllsg a ¢c.awistely new wall, aoes it notv? |
A Yon, il ¢ugo, and in nins onses aut of tan, it i
would e ~ure wcinuiic o Jugl & well thms 1t would be to 1tk ‘
i
a ssporate Wal.. : 1
¢ VoL, oW, Ls it Erue in that case thatl you LAt !

-

ifeave sue oil beceuse of aeacature avapdonent oessuss of Ay

DEannLey  MEER & ASSCCIATES
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‘ammo. It might even be a little less.

‘aant was true generally of dual completicna?

ccupletiont?

A In & case illze that it would be the dual cumpured

{
B

to two walls insgtead of one well, -~
Q Thatts right.
A -~ 30 the abandomeni would be approximately the

< But really you didn't intend tc convey the impres

alon in your angwer to the Governarls question that your state-

A DNe, I éidn't.
M. RINKLE: Thet's all.
MR, POATER: Any further questiocns? Mr. Fischer.
© BHOROSS EXAWINATICR

BEY: M. PISCHER:

Q- Mr. Davls, you mentiocned a hundred deliars @ munth
per well as egssntislly what you would call & ilist cost, is that
cigaei

A That is our direct sperating cost. It includes
bpuxpers. laborers. pluzsins job, et catera.

) What is tho pnreatest single itew fn that one hun-

dred dolliarvs?

B

I dentt think I could snowsr that, I hav.a't analyd
zed our cosk that thoroumhiy., 1 mwa suce laboe is a langa iten
and malntenance and repeiy of hole and surface equipnent iz o

large ite::.

Dgazsity Meiea & ASSOCIATES '
ome el bas RHEFORTERS t
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Q Your pumping units, those wells that are puxping.
are they mun wn an sleoctrlie wotur or gas? |

A nlectrielity is nct availabie ir that arsa, so we
are rurning these with ges enginea.

Q Bat possidly yowur Wrs' wages wonld be the
greatest zingle item?

A It's che of the largeat itams, I wouldn't say it
waa the zreateat.

2  Eow many puwapers are you using on ydur locase ip
ths HEorseahoe-Gallup at the pressnt time?

A We have one full time puwagper and we have one cop-
ﬁmt pumper thet worky neerly full time.

Q Would you have to deuble the sucunt of labor or
puspers 1f it ac hn;p&ned that these were detarmined tc be two
2eparate scurces of supply snd you duallsd the welils?

A G, 1 & sure that we would. le would have twice
A8 DANY taings for ths pumper to do.

e ] ke T. .
}‘m glsm:m: T:h'.‘h’\ :;v‘:‘d;'

C o
Py
LSRRy

o e o e

CHR. JURTsHY  Anyone 2.s€ have 8 questioni  the

witness way te elcused,

I Al

EIE ] Y £ e 2 P LYy L “. .
SHEU 4 X LEviNalss LIMATT 8 &1 WD JLavE .,

A, BUELL:  day 1t plesss the Cummiasion if ue

could neve o short reccss o esrsrgc our exhivits? I helieve

we wlli ave 3 net saving of time overall.

DEaps £y . MeieR B ASSOCIATES
GeMNerAL LA ReEpLeTERS
ALBUQUERQUE NEew Mexico
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Ml. PORTER: I favor that.

(short receas)
Mt. PORTERt The meetinz will sume to order, plunﬁ‘.
MR. KELLAHIN: In my teatimony this morning I an-
nowsesd thl.t we would have same core samples. They are now

pressnt heors in the hearing room and tiey are on the table in

the baci:. They consiat cof cores fray the Bolack No. 11 Well be-
sween: the depth of 1530 feet and 17hs feet, and from the Bolaek
Ho. & Well betwean the rarge of 1370 feet to 153G feet. The ex-
a0 depth frux which the various core samples were talen are |
marced cn the baxes, and at this time we would like to offer thek

for the bensfit of the Comuigsion.

MR. PORTER: Any objecticn to the admittance of
thess cores intc the record? They will be =sde a part 'sf the

A

VOLE W S A s
AW NN L

M. KELLARIN: In additicn, thore was acne menticn

_ : yesterday tnat the testimony of Mr. bolaci was not supported by
any factusl cata. I have present nere in the neering room fTor
he benefii of any who care tu loo: at 1y - e analysias on

b} 5 o EEs - - bl - 3 b ) I
ths No. & Wel:, upper zone, lows amad: the core snalys:s on thej

are

Wo. 10 end e, 1. Well | ths lower smand, and an engloneering wo-

purt on the ¥Wel. ljo. 1U anad Core Laboratoriest reporte on ths
areg, Jdated Dscewber 22, 1os7, and Harch the 2:5th, 31730, ¥Within

.’

avout &8 wesd we will tave pun addélti wal ceport fron Cope fabore~

Yordes iu tlhe arses under date of Peuruswsy, 175,

AL;@QUERQLJE‘. ey ME
Phone CHapul 3-6691
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M. NUTTEl Those cuoce analyses will not be
offered as Lxhibits, however? :

M. RELTARIN:  IZ you s¢ desire, they will be. !

MK, HUYTER: The staff would 1ike t> see the core
anmlysis.

MU, BELIANIN: We would gladly offer them as an
exhibit if they sc desire. They are here. I heve nc witnesa to
1dertify tuem here,

AR, RUTTER: Ace the core annlyses ldentified? I
think we would apprecieste heving those 1in the record.

¥MR. RELLAHIN: Just ihe core analysea?

MR. HUTTER: Yes. Hi. Porter; we wcuid liks to
ccmpare theaze with these electric lc_,s

HR. PORTER: #r. Bueli, will you procsed with your
testlnony, clease? | | | |

#il. BUalis Ve have oang witnéss who has not been
syorn.

(Witness sworn)

M. BUELIn I owdgnt polint cut at the outset, may {
it plessc the Coomd ssion, we will e exbtremely careful to avoid l
any unnecegsexy dupllieation sluee thdwe Las boen a tremendous *
Lnount of cesllucny slrveady placed ilun ihwe record,

CHARLRS i, sdiddiilds,
calliegd ny & witioss, noving been fioov duly aworn on cath, tosild

‘iled as rolliowe:

R & ASSOCIATES
aw REPOITERS
uauergut New Mexico
Phaone CHopel 3.669)
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DIRKIT EXAMINATIOR

BaY: M. BRELs
Q Stete your full aams, by whom you are employed md%
in what cepasity end what location, pieams. ;
A My oame is Charles R. MHershall, I sm amployed by
Fen Anerisan Petrolewm Corporation as & petrolsun engineer in
their Parmington office.

Q What is your educaticnal basigrownd with respect
to perteleum engineering, Mr. Marshsll?
A I recsived a B. 3, degre2 in petrolewmm engineering

from the University of Texmas in 1555,
< What have you done sincs graduation?

A I have bsen enployed with Pan Amsrican except for

six menths in the Armed Service:n.
MR. BUELL: Any questions as to his qualifisationa?

M. PORTER: No, sir.

E
£
E
k.
%

] {By Mr. Busli) You sald you wére employed and
worked cut of Pex Amerlcants Farmingitcn office, is that correct?

% Thatte gorreck,

O

-
24

Nozs that offlee hawe direct supsrvigion over Pan

Anericents opssetions in vhe Hovaoshou-Gallup arveat

i
A It does. i
L In conpection withy youe Jduiics with Pan fLreeicns,

C¥r. Marsnall, bave you made an Investigatlcn snd a2vudy to ss00.

tali: whether or not in the Horssshoe-Gallup Mool we ure desliuvg |

|

i
i

i
h
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sepacste anc diztinet scurces of swpply?

2 <+ heve rede such 2 study.
" what is your opinion basec

#2xd o thai guestion?

a0 cwnan soures of supply or we are dealln; wiikh twe

v

on such & atudy with red

2 ¥y opinlun is that in thie situstion we are dealing
I -zt Slusee of supply.
11 sight, sir, then: you. I direct your attentlop
now to wWhat Las besn mar.ed as fan Loerlcan's Exnibit Ho. 2 and

A om o

for the Geneilt of tne pscord, 1 uwili atale nsre that Pan Ameri~
Caits mnuiblt Jdo. 1 wes used in ¢rusgs exeumining an Ll Peoc wit-

negs. ¥rat dees axhdbit 2 reflecty

A bxoibit £ is & structural map contoured on top of

~ 8

'] a3

the Gallup oz 8 coe oundred oot intervel the Horsesuce~Gal~

lup fiedd,

Ll

& All #ignt, sir. I rewrilzo therc has been gome
generel testimony on structure, bui szince it 1s one oritical

2

aspect of the problem we are faced with here, Mr. Mxranall, woulf

oq brisfly dsacribs your structural interprotations as reflecisE
J v J by (<

by Exnlbit 27

&

678
oh

Pt Wy

rebaition of

PR
& intevrp

* ~ -, 3 x o o -~ =
aoctawvert poriion ol 1

clianggs abruptly a2

a l1line soseuwingrs near the dlagonsl, thse northeast, southwest

diagenal of Secti ¢ to a considerably sreater dlp ensle.

Azetir
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e T s Fes
ALBUQUERALE NEW MEXICO
Phone CHapel 3-6691




n
Wl

S Ia that where the icgbask 1s enesocuntursd? I hawe
heard that word mertioned during this case.

A 1 balieve what ls terwed ihe hogbeck 1s off juat
to the southeast of this partieular diagomal., .

Q@  And that is shers your deeply steeping beds begin
and start Iin that general acutheastern area?

& That l1s correct.

Q A1l right, sir, what is the signifieance of the
red line I eoe on Exhibit 27

& The red 1ine 1s the trace of taue eross section
vhich 1s shown on Sseticn AL price wnick I will use later.

Q Are you ready to dleeussﬁhat now?

A Yen.

G Let ms direct your ettention %o what has been
MErsGd &8 Dea amecicants Exhikis He 3. tha awcsd seetion to

which you just refarred. What doss 1t reflseci, Mr. Mershall?

=1

A Thisz zaction reflects, in ay opinion, thet we ars
dealing with z couson scurce of supply in this fleld.
-0 dow wany are the wslls which have been included

2l

4o Ae PR S N A
In that SAuinisd

-

L4

SV exer , ; - T o ey s S A 0y Y 2. ¥
4 Taere apre slx wells rapotataied on thlsg Zdhdbiy,
N TP I oo -~ = P, N 3- —wes ooy S P S N ~ A5 LN
six slechrle lop, and alss e have o gonde log for oneg of the
tJi S
Wa Lls.

& Sf ecourse, those wella are siiows on the Trace on

sxnibit 2, but would you, for the beneflii of the record, nams

Drarmcss  MEier & ASSOCIATES
Gereray Law BEFORIERS

ArsuoUERQUE. NEw Mexico
Phone CHape! 3-6691
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'Range 15 weat. The southeramost well is Pan imerican's Joseph

that you have covered In yelliow, what ig il:e significance of ths

[
&

the northermucat weil and the souﬁbornmoat well that appear on
that ssction?

A The northernmost well ls 21 Pasc Natural Gas Pro- |
duotion Company's Horssshoe Canyon No. 1 B losated in the north-

west of the northuest querter .f Section 3, Township 30 North,

Aldints Ko. 2 located in the scutheast quarter of the northeat.

quartar of Section 10, Towmahlp 3G Nortk, fNange 1o West.

-y

14 what is thet log on the extreme right of Exhibit 3
A This is a sonle log on the same wells, Pan Ameri-
cants, Pan Ammrican's Josepn Aldin'as Nao, 2.

Q What ias the aignificance of a porticn of eash log

jallan calonlng?

A I bave colored 1In yellow on eacly of these logs the
section in the intervel that we are conaidering, whish I intop-
pret to be sand. | "

< Do tue logs of the welis used on thie secticn, &o
they reflect tlie interval thet has boen wefecred to in this heard
ing as & and 2 and upprn &g Lowent

He, elr, not in gvéry cass they <o noi.

vath wella on thayn Lx0dblt do not reflect tine ins

o

tervai that Ly been weforrsd to ners as A and B end uppor ano

lower?

A wWell, you'll note thel Fan Asericante Jogeph Aldind

Ao e T M ;

Phone CHag el 3 6491
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Ho. 1, the Interval which has besn defined aa A, the bottom of
thia interwval, it would be rather diffieult to plak on this log '
since the loz il Indicating sanc developaent over the mejority

of ths intsrwval sxoept for perhaps the botiam 1C o 15 feet, the

1t feet between 15565 to 1550,

-

G I understané your anawer now; i, E;arsholgl. In
other uwords, sane of these logs don’i reflect A and B and uppe>
and lower Lecause actually they shouw nex &s one o ae &r mroait}r‘i
A Thatts correct. And if you will note, me.eloctri#
log on Tom Bolscxkts Bolack XNo. { located iu the northwest quartey
of the southeast quarter of Section 3, Tounahlp 30 ¥Yorth, Range
16 West, this log indicates a well developed sand section froam
tha top of xhat has been omlled zone A throtughout the produeing
interval in this field; or to the buttom of what has been calied
zone B. |
| | & Mr. Hershall;, for the surpoesze of this qmation,

asmums thw Comuission approves &l Paaots application. How could

i
3
]

you physicaiiy rusl Bolaevis Bulachk Lo. 07 5
I fs WG are eomsiderins; dunl consictions here, 1

wouid be Syysically lspoesibles o Sunlly coiniste this well. §
o Jould it o you any good ot osll to set a packer 1

In that well vetueen wiat ans boon soferred o ns & and B and i

il Well, sas you will rnotilcs, thilg well heppsns Lo e

verforated over thne lnrervale 1545 to 1030 and over the interval

AU UERGUE MEW MExXino
Phone CHapel 3-5691
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1700 to 1i20. Kow, tais i3 & slmilar completion to other wells
in the fisld and ycu cculd se: a parker between those two sels
of perfcoraticas which would, of courss, iacrease the allowebls
{2 you had & duml ocommpletlion, but your sesl would bde in the
parkar. powhare sise.

Q iz other words; you would heve g seal in the well
bors and lmmediately ad scent tc the well bore you would have
cammunicaticon? |

A That!'s correct.

143 o same of the logs on that section, ¥r. Marshall,
reflect an interval between two zcnes of porcosity where you do
not interpret sand to se?

A Yea. 48 I pointed out 1n the 4 Ho. 1, thare tans
approxizmately 15 feet, and the No, 2 there 1s 15, 20 feét per-
haps, or zaybe 22 feet that is indicated to be rather impervious

~

complete in this £ialad?

A ‘{es, sir, thay are.
g In your osinicn, as 8 nagenwiin ansinesw, 4o Tou

fael thet H cocr 10 feet of periaps dense inierval could fora
an effvctive barrier netween the twe iajor zonos of porealty?
A Lo osaildug of Anborvels in thal depth range, &

Teet, and the volwses of fraclure thab o olve thess welleg, 1

S yierd A S te arieva ooy S
do not thing yor could,

DE s 5y o MEes & £5S0TIATES
fap P A Lz TTE &0 s
syuennue Mew Mexico
Phone CHapel 3669}
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Saaubon .

iRk Lk i 4.

T

s} AlL right, sir, letts go bael to Boleaey Xo. I for
just a moment. Immediately to the right of the interval you
have colcred in ysllow, I notice 8 blue dasiiad line. What is
the signirficancs of that?

A The interwval imwdliately above the sand section,
axy, ower tiwg interval 1jOU down o tns top of the sand, is what
I iaterpret Lo be sghale, the ISP or 3eil potentisl curve 1s re-
flesting it iz shale. I havs merely sxtended that s:ale line
to the toial dspth of the well to shouw wihai you would expect
the log to lndleate where that Intesrval szale ~=

< In other worde, 1s th.a'c the anale line that I have
heard referred to --

A Thatts correct.

@ == in this neasing velured

A The shale bage iine.

e . U, Y U S ] - - SRR —_— - L & T

L1 ARvVe G QUlie voms 27 Sach and gvsey log oo thax

J [

2

3
Exhibit:

~ - .

P ot .'lﬁ"e'fP>

3 2y 3 ~ e - 1 - a2 LN

£ M. lowvehall, let me dlczel yours atlention now (¢
1 PO N U | T I 2 P N S R ST P S T O P T o
EL1 Pago Habural Gog Ieoduetc Couprnnyts Toratanos Ononyon w0, o

3 .

), 4 . smy 13 T s el S 3y Lo £ A PR =y ey LT DRI T
mi Gl L8 & wWoLL donuedin 'SO.!..:Y oy nile LLiu N aolndy $ LAY 5 ISR BN & B R
R e kS . 2 L e e, — - - P T ey ea - XA ey Y oA . g s N
From nersé 1w 8L538Ta o DAV an apDarinn GO A0 ovaL oot g

P - - b e v e SO iy e e 2 og L
the two o8 o Soowg of poronitr?

Taat ls covreet, ayproxlaatsly 12 fect,
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Grrrar Lawy He FTERS
ALauguErnuE NEWw Mivico

Phone CHogpel 3-6671

]
;
!




& All right, sir. Asmmme, for the pwrpose of this !
guestion, that the Commisaion appmnj El Paso?'s appliceation
and theas wella are duslled, even ssauning in that event that

El Pasgo eould set a pecker ané separate the »twc e jor zonss

of porosity in that well, would you have the two zones upamted!
in the regervolr when the well ad jacent to it hes sand con‘tinuiti-’
from the top to the bottem? |

A Yo, alr, you would nnt.

& Again, you would have separaticu in the well bore,
but you wonld atill have cemmmicatlion in your ressrvolr? !

I 3 That¥s correct.

< Why have you inciuded i{hls sonls log?

A The scmic log 18 included to further ?erif_y 5y
interpretziion that & rather weil developed sand exista thrcsug,‘c-. |
the intervai Ifrom the top of the uppser sanc tc¢ the bc‘attm‘ot the

mgjor sand. The somic logz, which is Pan ismericants Joseph Aldints

Mo. 2, 1s indicating shale froam spproxisately 1450 feet up fo th

L4

(S T A B ey een e e ey e s . Ay % - P

Cratner wide Jiffocosnoe in log ceeponasc Lheearh the intervel v

)

{

T A e R Yoy sy iy . . T i B L T e B % SO S y ‘ P LIS S

Vi bop oor L uopor sond Voo Und ouiioo o tha Loysr gernxi, [N

|

3 e P T : I PR B & L T s ] Ay l’- o !

A48 L}}&f [ 3-3-;-~‘i*.1 RO SRR 5 lii_; [EIRES BN oL UG U sane gevelos FiVC i
gy s «
Cheou o . ERORS
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Q And you use tis sonie log as a tool to depief your
sand on the log?

A Yoa.

& . EHave you compared sonic logs and electric logs
uith other wella in the fileld?

& I bave. |

& Did they werify the latsvprovaticn that you re-
flescted on m,‘gbit 3t

| A They did.

Q Do you have any other causents .n this Zxhibit,
¥r. Marshall? |

A | I might point out the: in 31 Paso NHalural Gas

frofucts Canpany¥s doraeshoe Canyon Hc. 2 B lceated in the

A

northwest of the northwest guarter of Ceeticn 3, whilch ia; I'
believe, the dlscovery well in thiyp fiels, in this well the
i0g lodGisaves (e oxiztense of sand uevelogament fran the top of
the upper & toe the bottom of the lcﬁép zoné sgxcept for a

shale kizk that 1a almest just needle-puint wide, porhaps a

foot, fout and n Lelf.

s I R Yoo Gean TF o o NN S N T T e w
IO, is corpioie Ly Tapepvious shnis, Sw oo

barrier 2 Raiy & Fo0%, gix inchies o2 twelve iunzhes thle’: woauld

- LI U o - - by o - O I LY |
Lform effoctive separation netwson Lhoue L s.agg of porcaliiy?
I3 1Ty ~ s T YWY
& B2y 34%, L S0 NObGe
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1) Adl ecignt, air, o) m2 clraet your atteniicn now
to kxadbit No. 4. What does thet sxhibit refleet?
A axibit i is &an electric log vn Pan Americants

Josepn Aidin's No, i, and aiss an individual core deacription,

of cowras, taken frax this weli. I've alac indicatad permes~-

‘b31ity and porcsity as they were indicated on the core analysia

for this wsll. ?trasability is indlcated by the gresn eoloring,

and the porosiiy scaie is crossuayas.

< In other words, you pletted porosity and permes-

bility as reflaetad by your core analysis on the left sids of

the well t:sre, mné I sasume thet whiite iline iz the well bore?

A Thatt?s correct.

Q I mean ihe white veritical line?

A Yos.

& what ars you doing here, tasn, Mr. Haranall, you

are comparing core data with log dete, is tiat ccerect?

A Taattz correct.
] With resgpect to this so-called Jonse interval,

bod

- - P N S-S0 SN % . A :
on ahny porbion of thwat dsnse intervaly

o of this dense

interval weibween wuab lng Lecen dollirod as land A gand B.

re

DeEAarNLEY  Mztgs & ASSOCIATES
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A Over tha portion that we covered, the last three

feet, whileh are %wall down int: this intervel between the better
developed portions of the ressrvoir, we had cne foot that had
a permeability of 2.3 to § millidercles; one foot that hed a
pemmeabliity of .2 millicarcies, and one foot that had a
Pormasbility of less than 1. The average though, that six

is approximately 2 nilladt;i-cieﬁ permeablility and seven snd a
half percent porcaity.

Q ¥Wetve heard sume testimony In this hearing with
respect to effective permeabllity. In your opinion, if there
is an sverage permsebility of 2 miliiderciss, do you think thet
would meet any ons'as definition of eflfective ~-

-3 It would certeinly meet mins,

& Oksy, air, have you then relsted the data you
obtained fraﬁ the core, along with the comparison of the log
at-tba intervel that was cored to ciher porilions of the eleetric
locg on that Exhibit?

| A 265, I have. You will the interval

swhich I was referring to, the three feoei thal we had cored and

]

which I was just describing, is locatics ; fest and

[
L
ca
¢
@
o
3
'—l
[HEY
4%
N

1530 feet. You uill notice thnt thre eleoiric loz, the oP curvs,

or the loft trogal. o the gleectric Lo, Lt veapense oppoalte

that interval is oszentially the sanc rospruse down to approxi-
J i 2

mately 1550 fest, Algo, the curves »oflecciod on this elsatric

log are glailar Lo that interval., In faclt, tihe other curves s

/
f
1
|
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: simdlar to 1%, but the SP eurve deseribea it et approximately |
- 1550 feet. Heﬁ, thia to »e means thet you could expect the ' B
same type cf porosity and permeability down tc 1550 feet with |

probebly dseressing vaiuee down to 13572, 1573 feet, where they
are indisated to be sprroximately L to 5, & feet of fatrly ime

pervious shale.
Q All vight, air, in other words. in your opinicn, |
the éats reflestod on that Exhibit show that with the exception

of — did you sy & feet?

3 Correst.
=3 81z foet through the so-called dense interval, we

have both porosity and permeability?
A wWe do,

Q Lo you feel, 1In o pegervols o this type, that 6

feet lg effaciive seperetion?

A I 4o not . }
- %
& Aud, of ecurse, Mr. Mershsell, we are simply look~ |

ine at what we found 1n one well bore asgre, aren't we?

& That iz corcset.
€ Coan you tell re whisthwor or not 10 fest, &0 feet

out Ifroa that well latepralily tiuls saoc O fout intervel will

continue?
& ¥n, alr, 1 uarmoi.
] But even szeiming thei 1t duss, in your cpinicen,

that 4 fest 18 not orfeelive geparetlon?

FAE
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a
A That's correct.
Q Lo you reecsll il Paso's Exhibit ho. 2, wiich was, ;

I think, an exhiblit somewhet similar to this?

A Yea.

C Have you examined the core analyais that they sub-
aitted on the well that waa refl#eted on that exhibit?

A have.

€  Did you observe also on that well through this so-
called dengse intervel we had both permeability and porosity?

A Yoa, sir, we had permesbllity and porosity, and

ths porosity was of a good magnitude, of a significant magnitu
& bid you average the perceablility theat the core da

reflected through thiz so-called dense interval?

A I aiag.
2 Whiat wéas the result ¢f that?

A Hy average was .4» millidarcies throughout the
interval.
A} i millidearriea?

A Tes.
fu. BUELL: In that connection, way it please ths
Commisgslion, I hslleve thal Mr., ipecs, whou e wag tesbifylng at
one time seid 4l, and enother time zald .1, I thought pos~
8ibly for the record at this tiue we might clear thst up. 1 am
sure 1t is 41 zincs that‘is 8o cleatly coumpareble to ours.

[ o) iy [ l

FR. PORTER: e, Speer, G0 you reeal’’

CeEArMLEY  MEITR & ASSCTIATES
GeneHAL LAy HipTrTEss
ALBUQUERQUE. New Maxico
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Mi. SPEERt I believe that is correct, .41. I
sipuld like to as« if the average that Mr. Marshsll made of our
analysis is eadusted for the seven foot depth correction.

A It is not.

¥R. SPEER: There is a seven foot correstion whish
by w:ng the depth %hmm ok ihs core analyais you actuslly ip-
"elude part of the lower sand that is shown on the electric log
&t the same Septh.

| ‘ m\. mm I don't want to leave the impression
ﬁhpt W are guibbling between thelr peaks of .41 end ocur peak
of Ji.

A I would like to point out cue thing, I mads no
adjuastment. Howsver, I used pemaabi;ity in excess of elther
cne and a balf to two millidarcies. That xdight have been high.

¢  (By Mr. Buell) Mr. Marshall, do you know of any
wells that Pan American is produciﬁg that kavenit averaged

permeablility of that miegnitude?
A Yes, slr.

L vhat type welis are they? T afan oll or z2s, and
in wiat fommationts
& Wo nave gas wells in the Pictured Cliffs Forue-

ticn which have sverage pepmeebility on thet onder of mapnitude,

fand

Anc they ave produclngmy !

Deapntey - MEIER & ASSOCIATES
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A They are producing ges walls.
¢ Ail right, sir, thank you. Going to Exhibit U,
wiat is tiw significance of the intervals cn the right-hand

sids of the log there that you hawve blcaked inm, in redy

A Ihe intervals that are dlocked in, in red are

the footkges uwhich this visuel core deseription indieates were -

vertically fraciured cr indiemtes wore veriloally fractured.

& Will you go to Exaihit No. 2 snd point cut the
losation of that well?

A The Joseph Aldin Ho. 1 is looated here in the
northmzt portion. ’

~

& Is taat at or newr or in the area where you wonid

- expeet the moat frecturing, Mr. Merasimll, dus to the sgteenly

R e —

- f T+ 'Uéﬂ

LW

A Logording to this structurelly interpretation,
1t is just defore -yau begin tuv get into this area., It ison
the edge, ac to apeak. |

’,

L0 e asli you your gpinich with respsct o
fresturing, ir, Mseshiall. Do you feel In certsia areas of

that poul that Lt is geing te e & couol ccourrence?
I delinitely feel that.

€ Would you po back tov bxhibly 2 and peinlt out

Dearrr s Myios: & ASSCTIATES
Acvinuernas Mew Mexico
Shone CHopnl 3-6691
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waere you think it will coceur and why?

A FProm our sxperience in the Galiup, in that ares,
we would expect the formatlon to be highly fractured in tais
ares through here, sff whore the bed 1s dipping in a rather
steep anzls. | ,

Q What portion of the pool 13 that, ths southeast
portion? |

A T™het is in the southesst pcrtisﬁ »f the field.

¢ All right, sir. Are you famillar with Pan Ameri-
aant's opsrations in the Verds-Gsllup F‘iel&?

& ' I am,

Q Do you agree with previous wlinesses who testifled
here that oxtensiwe fresturing exists there?

A i e
(4] De you reoall the testimony, I belleve 1t uma by
El Paac. ¥Mr. Spsar. to tha effact that hs would not smtislests

as extensive fracturing in Horseshoe-Gallup &s occurs in Verde

dus to the fact that the pey zone narce iz more sandy?

L] I reconbor thatl.
& I might net have s8id It exacily sa8 he did, bul

I wand you tc get the iden. LActuslly, fron ths standpoint of

communicaticn, iu. Marcghnell, ars we too conmgerned sbout whebho:

ar pot Lracbuvin, cccurs in gcand?

i Lo, wWe are nou.
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Q Can you 86 any roason wiay the skals or the inm-
POOCSAL1Y EThes thal wight foon an effective vasrler of separe~
tion ia #his area would be any leaz suscentible to frscturing
than the shale in the Verde-Gallup area?

A e shale or sandy shale in the Yerde~Oullup area
is, in my opinicn, identical or very similar, from eoring im-
apection anl logping Inapeciion, teo tus shalss‘cr sandy ahaleé
and mnd and shales that we ere talking cb. ut here 3ven though
in same portiona the sand dsvelcpment may increane, and I would
not argus that the chengs in ehaiaete? af‘ths rock might chanps
its rescticn to siresa. The ahales are ptill there, and T fall
to 988 how their resptions of astress cé‘a&d change over thet 7
or § mile intsrval.

R And 1t 1s your opinion that im tha Horseshoe~
Gallup Pool in the sres you have }beer; disoussing that vfmctt_:m-
ing will be & cawwn ococurrence? | |

A Ir the southeastern porticn of the field, thet's

right.

& You, 8ir. Do you have any sWier cumenis on L
hibit Ho. 4, lUr. larshail? |

A 1 belleve nob.

& L@y me oirecth yours atlentlon now o what hwme heoo

o
&

- L] 5 Pt LA NN RPN RS Y ' , : it 40 A % I S T T I
siarited ng Pl Adersizants nanibit Lo oo sy dees thait Bxhuibic

= lech T

YL Ty 3 Y T4 - [ . (VRS PR S S T - K
Kiks axlilblit L8 an dlnductlion clsciric log on oL
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Pase Naturel Qas Products Company's williams No. 1 lcecated in
the scuthasst guesder of the scuthosst guarter of Ssebisn 1,
Townahip 30 North, Rsage 16 West.

Q All right, air. Here agsln you have the eleetric

log of the well on this Exhibist

A Puatts correct.

G And yowu are cospariny the elecirlc log with data
available throuzh sore dcseription?

A Thatts right, this 1s s vigual core description
cf the cores taken ir this well.

Q ALl right, sir. Letts look just at the elestrie
log featuze of that Exhibit. Initially, do wse find in thet well

tuat the sc-cziled 4 eand ;

A %> fing that it iz seperated vy cpproximmtely J
~set,

< Is tze blue damshed line to the right of the por~

tion colored in yellow, is that the same gheie line that you

0

have extsuaded i down through the woll!

% L) A o

A Tat Lo gorract,

. ES FE— T e R ST z VI & Sy oz g
o low, what was tie sxnicnt of tie apparent Jdonsc

vertical intervel in that wolilv

A The Tracturing wiich wes deserlbed cn this, oo

this core deacription, started cceurring approximately »-

DEsstNLEY - MEER & ASSOTIATES
GEINERAL LAk RepdiaTins
Alounuerque New Maxico
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b




{2’:’3 ;
S I Gea’i Desleve you understood me, e Marghall, 1
, o Let's back up Juat o mimute. I ggir 7o to repeat sgain the | ‘:
~— vertical exteat of this apparent dange interval and give me the ;
fostages uners 1t oceurred. o
A e spparent shale, from inspection of the llictr1+-
log, sppears detween 2372 and 2373. That locks mepe like 6 feet|
| Q ALY xight, uir. Looking at thai log alone, then, :
the conolualan might be f.rmed thst the Posslbility of separs~
tion, at leaszt in this well bore, daes exist, locking at the '
log slone? |
F Y Yos. b
Q  And iémoring &1: the other data you have on this |
A The separation noo_ o w3 attexpted the large --
Q iat me ask you tais quastion again, air. or
sourse. you have nc way of Znowing how far eut lsterells susy
from this well this foot interval oxists?
" . Thatts eorrect.
o I & golng to asy you ihz question that Mp, Wood- f
ward agied one of tre Atlantic witnesses., Nave you ever geaen f
@ Well in this field wness the so-culled 4 aug so-called 5 wag :
connscted througn fractu:eihg?
A Yzg.
G Wiioope?
i A This well right here, 1 Jesots Williams I, i
B R
L Rk Assonares




" depikh 2369 %o 2370, fractures are reported there. They are re-
 ported in the middle of the interval thai we are —2fexring to,

sase 2, 4, 6, ° test in the lower portion of the sand.

ing st approxizately ope and a half, two feet thick, and in the |
gents> of this shale, six foot shale that we are tsliing about,
alpe %2215 1la {reciuring csported just sbove that through the

— b} E ]

e itﬁihiZBfo %o Z377 or 237 and alsc 4owa
Q How are these fracturesd iniervals reflected on

A They are dencted in red.
< All rigat, r, with respasct to the fracturing,
letts look again at Zahibit 2 axd sse uhat erea in the fileld this

usll i located in, | ; o

A This well is located hese iﬁ this srea that we re-
ferred to’thnt has relatively high steeply dipping beds.

9 All might, afr, Do you neve any other cummentsg
you would like to :ace on fan Awmerlcents oxhiblt 7

A I signt point out thet I zlse coloved i yellow ;
on this log, wuiat; in @y opinion, the log indicated to be sand.

Tnig log indicatsoa better sand developneni periisps than ths ono

k4

we nBd peevious_y in that the »P 1 diveotling furtihee fror ths

DeagNLET - MErEa & ASS2TIATES
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“ would you asscerine what oag cceurred as reflected
L by =1 Paso's ecore description?
¥4 ineir core deacripticn indicates a xone of frascvucs |
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base line-

Q In the Horseshoe-Gallup Pool, Mr. Mershall, in
your opinicn and as reflected by your testimony, we have two
opportwmities for commmisation. Firat, couplets sand develop~
ment fram the top of the so-called 4, all the way to the bottam
of thes so-ealled B, Algxo, the oppoctuniiy for éummnnieatieh be=
tween the Lwv uwswbera ol existinz fraetures?

A Thatts ocorrect.

Q All right. Is it your opinion, then, that even
should the cmiuim spprove Bl P_iso's application and each
opsretor in this pool dillgentily duslled ..1s wells or tfled to
asperats so-cslled A and lo-eallvcd B to the best of hls ability,
even aapuzing both those thinégs, in your -:s;«ir.ies, will two separ-
ate reservoira sxist by nzture? |

A Ho, sir.

& A1l right, air. You can coxe back to your seat
now. Mr. Marshail, in the interest of saving time, let me ask
you whetner o not Fou generally agres with tge.additional ooat

that the app.oval of this eppllicetion will nucessitate?

A fgree with whdenr eost?
L The additicnal cost 1ike durlly completing the
well, &dcitional puinpa, Ghe cooh esticatea’?

i It woulc cost core to cually cwiplete than sinsiy.

™ RS

. Cp ey S s 5. Ao . . g T P S
Do oyow gezoerally agree with Atlonticta coeh ssti-

mgtes thalt weve submitbted herev
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A I do.
Q In eadditicn to thicse as related by that witneas,
doss Pan American have & particuler and peculiar problem?
A | Yeos, sir, they do,
Q ¥hat is that?
A Pan Amsrican has six wells capleted in the Horse-
shoe=3allup Field through four end 2 half Inch casing.

- - - aa: AL b ¥4 AL Lo e 1 Y 1r
& st me amik you ithis, Ir. Morghall., Were you nresoe

ent in ths hearing room uhhn testincny war presented with respect
to two that uwould fit in fcur and & half inch easing?

A I vas.

€  wWould you recammend tu your management that Pan
Amerlioman attempt to dual one of its four and a half inch tubing
in that pool?

A Mo, 8ir, I danii.

Q Do you koow of any tool thet you would recommend?

©

A Xo, air.

& What would you recemend io your company?
A Thet we drill & twin woll besids cacn ~ne, and

cumplete with Tour and & n=zlf inen caszing.
G In ofher wornds, if iz apnilication is approaved,
pan Asserlcan would hiave Lo drlill siz addliional wells to a conie

3on ressrvoly on neveege thet ls elready dedloaited to a well

L. PR S R B | EAN e s R
presently comnietod in that resevvoisd

> LA ~ S ASSLTATES
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A Six unneceasary wells, thatts right.
Q Yhat would be the cost of sach of those wells?
A In the sres that we uwculcd be drilling, as I might

point out, the cost figure wvaries because of the steeply dipping
beds, but in that area arownd 130,000 or 133,050 total,

MR, BUELL: I believe thatisz all we have at this
tize, ney it pleass the Commisalicn, sud I would 1iks to offer
ous Eahibité 1 through 5 isclusive?

M3. PORTER: Without cobjection, the =xhibitsg will
be received., Anyone have a question?

¥R. WOUDWARD: We alsc are concerned about savwing
time at this late date, and we suggest & somewhat unususl but
net umheard of procedurw. I believe the witness has gotten into

several technical matters concerning iog

2 interoretation, and
wbile tschniecal people are writing the necessary queations and
glving them to counssl, I believs 1i would a3ave time 1f they
were permitted to queatlion thisg witness concermning ithe method

P VTR T T —

- ~ el - b % PR DR R
UJ Pobdd Wb 4 BLALSYOL B 4

e sonclusions,

M. BUBLLG Mey it wlocgac the Cammiasion, T have
no particuler ok jection. I would 1ite Lo smie thia osbservatlon,
thet in states wa3rs 1 have pracilced ihsi ailow such sxamininug
and guestloning, 1L s oy experlence fhei cathec than save viwe,

')'l

yelll be luvoelvad lu viers $ins.

M, SORWER: due counsel sdvises ueg, iv. Wooduard,




that to allow the technical pecple tc cross examine ﬂu witness
wonld be in t?alaﬁion of the regent opinion cof the Attorney Gen-
eral, a0 we wWill have to deny that reqguest.

N¥R. WOODMARLD: I should have menticned, of course,
tm t somgeel would adopt the questions asxed.

MR, PAYRE: You cen aasiz thexs yourself, can't you,
Mr. Hﬁéduard?

¥i. WOOIMARD: Yes, we can proceed with the guea-
tioning. I an {uterested hére in saving a 1little time.

v KR. PORTER: We certainly share that interest, ir.
Woodward, ovut we feel it would Q; in viélation of ﬁhnAAttcrney
Generalts cpinifaon.

| CROSS EXAMINATION
BY MR. wOCDWARD:
] Mn, Marshail, what is your position with the Psn
Amarican Company?

A I & & petrolews engineer.

 ¥R. BUELL: By it pleass the Commlasion, probably

& ahori statement un umy part here might save time. It is the
poliey of our company that sll production geolozy is done by our
engineers, 50 I reallze that in Mr. [2rekallts testinony here he
might have gone slipghtly into the gsoslogleal 7ileld, but our vro-
duction zeolopy is done hy our gnginsevs, bY owr ressrvelr en-
sinesrs,

T, WOODHARD: T would like 8 1little olapification

|93 Merer & ASSOTATES
orw TESDLTENRS
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of that statement; 1f it ia to the effect tha: this witness may
bave goune into some geologic matter, but thet it is a general
prectice of Pan Aseriosn., Is thet undaratanding correct?

MR, BUELL: I ax maiking the statement agsin, It
is the poliay of Pan American that all cf cur production geology
is dons By 6uﬁira.érvoir engineers. I conti make that statement
in any sanse of the word attempting oo liwii l&r. Msrshsllis sroas
examination. e 1s oertainly avallable for crose sxemination on
everything that he has t@atified to.

& {By Er.“viuowd) In the nomml course of your
work, Mr. Maraskall, as & petrolewn anginser, de you evaluate
esieotrical ioga?

A Yaa, air.

G 'Afo_ycu auare that there is noroal drift and spon~
tanecus curve of an eiectiric log dn Shils 23l aves?

A Yeos, 8ir, I am. |
& Has not the erea cclored in yellow on the Bolagk

No, O Dbosa Gue ¢ thls Grirt or To & wa&lIiuncution of e duaLt

Y 133 . . 3 T A s Ee e 1., - o
A Ho, &lr; 3t could not. T will vafey Lo thls By
s g
hibit,
250 TRVEY Y L RIS JO. 1 T SN B N
v, HUELIe vhat oxiivii L vawbd
2 2 Y '™ o A P . B
i '.:-..r}.l: LI gnl ”.irjiv os ti.‘,r i SRR T (PSS LT LA
* Gl s e
18 causgy ny e
”~ Ly 3 Chea e LSS D2 S D At o,
SR WOOINAND TAowss s, oo Jloeeving ay oatitons

tion to thoe 3olaco ¥No. 3 Well,
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A AlL right, sirc. Thisg drift thaet you speaic of in
the 3F log is csused by the fact thet the P ia messu~ing voten-

tisl difference, and by inecreaslng the cable lsngth, there is a
difference iu potentiiel, whieh they attaupt tc compsnsate for.
In 2ll eases this is not eaxpensuted for, and we do have the>
drift. However, the drift is lo such 8 meanner as had I allowed
for drift, the sand coutont would bo .ioce poeduminant,

«  Xow, if this P raflects sand, whers is your cﬁ?-
uaponding klok ou the realastiviiy curve?

MR. BUKLI: Are we still on Bolsck No. 5°¢

& {By Hr. Woodward) sStili taiking about Bslasik Ho.
3, and I boliove you tcatifisd it was a cun*inuaus sand body?

A I dan't follow your guestion. The resistivity
curve sas nothing to de with the aand content.

51 The question was if the o7 cﬁfva'r flaets sand,
ihnro is your corresponding kick o s resistivity eurve?

A Well, there are soversl :lchs v the vesistivity‘

curve. I don't think it hag any -2laotics %0 e send, There is

(

8 corresponding Ligk here, there ic i {wre. It is rsadling off

velues of rosisgtivity.

T - -t B vy oy « - R R G £ LI el 7 3

e Hid FOoU exsrlus any outeingg Do this ue 1re

&

# Cutiineg, no, ols,

{ Hooyen dnoyw whnother the Lold wis oorsd st thas Lo

tosval In whilcls you golored it dn yeliou!

A e

2 0 T P S R P ) NN (o ISR P 4
A LU0 330U MW WOCTHS T LU Wi Sl C0 .
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uol examined any eores or cuttings frou

.,
re
<

1
Er

|
<
&

the well?

a)

ot

-3

. rom tnis particular weli,

4] How, in the absence «f cores and cuttings, are ycu
in any position to say what the possibilities of commmication
throughout thet vertisal interval uay bei

A Yoz, sir. I belleve that when the SP curve 1s
msponding as it doas, that it ia & 1zuzﬁ:;§l cenelusien thet the
sana is rather aimilsr thrcughout.

< &at cores have you exaninec? ‘

A 1 have exmnined anslyses on cures of our Pan Ameri~
cant®s Joseph Aldin No. l,vnum'l of the cnes that hawve been
pressnted in this ease. I have visually cbaerved porticns of
sores an Atlantic's Navajeo No. 22 as woll =2z our Pan Amerlcants

Joseph Aldin No. 1.

v e »

8 I believe you testified that tiac avarage permea~

bility, and by the way, you wculd agrss thet it is permeabllity
and not poroaity shich determines ths abliliiy of & Sluid to paas
through a sand or shale, is that correeir

A The rate at which 1t will poss favsugh if you have

any permeability la detewmalned by (i uerogulilily.

- [, .

¢ AlL rignpt. How, I bolicove you Lestifled that wus

average perneadillbty in the Horseshoo Jawyon 2 8 wWell, previously

: -

digcussed, uwns .k, fs thai »izhiy

En

A Tial was my interval, yoi.

DrEARNLEY  MEiER & ASSOTIATES
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Q Millidarey?

& ama AA o r

A That was of the intervel that we sre spealing that

we uwould sampare to the interval betwesn 1520 and 1530 on Pan

Amerieants Joasph Aldin No. l.

Q In the abasnce of fractures, sonsidering ths reser-

voir meghanie: involved in these two v::nd:. do you balieve that

thare could be any ef.active cawruniocatlon tharough a shale body

having suci permsability?

a I danft belisve it is & shals budy that bas sueh

permeablility, but I do believe that there can be effective come

smunisation through & body with a perweability of this meagnituds,

2] af 45 millidarcies ~-

A Yes, sir.

{ - yithout fractureg --

-é’ » x.‘; ‘ir.

& -= guring the producing

& Yes, sir.

1ife of the field?

¢ Now, haws you any 1liustrations in ihich oil ha-

zoved through swol: a bLody?

A I s afrald thait T couldn?i vioduce them. 1 how

lieve that I in time -~ ziven the Ll

e GOUAGT Proguos WoLls

conpleted in the Gsllup foenation producing Foum intervals that

have no perieabllity In sxceas of . and prousdbly an avereps ia

3 -

T, S o~ I,:  , 1% 3 2
he order ol .40 widildaccics,

& M. Marshall, you have o

b

tetad, T balieve, thutv thi

s

DFARNLEY MEIER & AS5CCIATES
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sand in some of the wells iz present frxn what we are oailinz

the top of the Sand A to the bottam of Sand B? In other words, |
it {s & contimicus sand body?

A Yea, sir. Sueh wells as Tom Bolack's Bolack ¥o.
8.

& Now, in the coross acction introdused dboth by Bl
Paso abd Atiantie in the K‘orsethoe%}allup FPleld; that is, away
from the :oﬁthaeut flank, A glear cut lipe has been dreun as to
the yroducing interval, although there has been same dissussion
of sandy sbale and shaly sand betwsen. Now then, in thir sandy
shale or shaly aand intervel, do you imow of any well that ia
beins soxmlisted a3 & producing well?

A I know of a well that hez e cunpleted in #n
interval in thils shaely zand, not the pastleular interval Detween
thsm, but & siziliar {ntervel below ilsx.

Q.‘_ You know of no well t-tat 1a completed in this in-
tervel in this Plelds

A Just & second, X t*v wBYDU L Lave one nere. I

& aorvy, I dontti rave ong here, I Q¢ anoa of cages in whish

the verforailions in the uppoer interval have cxtended well down
inte win t ine Leoun delined provicusly in thiy hearlng as an o~

pernerblo basrige,

A T . N . s e, oy .

& You Son't have the neie of fhat well?
PR Dy £ e PR, i I N

A Yot wighi offnand, no, she.

DeEARNLEY MreeR & A3SOCTIATES
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Q Mr. Marshall, would this interval in the Tom Bolaci

No. J Well bslow tﬁ. upper perforations and ghove the lower 1t
your definition of e sand body? |
A Pit ny definition of what?
Q A sapd body?
A Thia log indicates that is a send body similar to
the ocnes thet we perforated.
Q Do you feel that therc is contimuous permesbility
from the hottam of the arsa shaded in yellow to the top?
A ‘!bs, sdr. I have not seen é_core anelysis on this
well, but I would certainly -~ |
| Q Have ycu asen any cors soalysia or any suttings?
Now esuld you tell?
M. DUELIa Mr. Woodward, iet's 18) hiw finiih his
angwer before you interrupt.

PR. WOCIMARD: I was not awsre that the witness had

not finished, I had no intention of being discourteocus tc ths

Witnesa,

& would be surprised if ihere were no permeability

e

medasured lp & core anelysis through that intervel.

g Mr. Marahall, deo you :snow of any casse in this
Field in which you have a ecounplete coatlinucus vertlcal fractusc
extending f{ron tihwe top of dand B to ﬁhe nuae of fand A

o, gir, I donts,

Deagneey Moira & ASSOCIATES
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M. WOODWARD: That®s all the questions I have.
M. PORTER: Does anyone ¢lse have s gquestion of

1 Mr. Marshall? Mr. Pischer.

e . QUESYIONS EY MR. FICKER: |

: Q Mr. Marghall, when you speai of high fractures, do
you mtanr largs volumes of frecture fluid, or high pressw-e?

A 1 sn referring to both lersge voluues and high in-
jestion retas. |
< In &ny of your observatlons of any corea that you
might hawe m‘-- have you noticed any tract-uring in any of the
twe loge that you have sssn?
1 I have not notiesd any, but it has baen reported

that there uis aome.
¥. PORTER: Anyome else have a gquestion? The wit~

ness aay LCe excusad.

{¥itness excused)

DEARNLEY - MEIER & ASSCTIATES
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— MR PORTRRT —Does timt consliude your testimony; mmmm

MR, BUELL: Yes sir, 1t does, _
MR, PORTER: Does anyone have testimony to present in ;
Case 15961

MR, KELLAHIN: If the Commission please, st the request

to offer in evidence Tom Bolack's Exhibits Number Right and Rine,
being core analyses of reports of the Bolack Number € Well,

;

|

|

of the Gomaission's technical staff, we would like 2% this tire j
|

MR. PORTER: Would anyone like to look at these exhibits, %

propesed exhiblts?

(Whereupon, the bomt‘
were mariked ss Tom
Bolack's Exhibits No. 8
and 9 for identificatioh
MR. PORTER: Vithout objection, they will be admitted.
Does anyone have anything further to offer in Case 1596,

any statements?

FMR. ERREDO: If the Commission please, on behalf of

Magnolia Petrolem Company, I wish to go on record as supporting

the position as taken here “n this hearing by Pan American Petroleum

| | |
Corporation and by the Atlantic Refining Company in oppoaition i
to that case. This 1s based upon the evidence which wWe have seen

produced and submlitted here today and also upon our own studies.

We Dbelleve that certainly there is one reservoir here, not two,

and the Commisslon should so treat it.

Magnolia Pe_troleum Comparyy is a relatively new opersator

OrmsNL B
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2. in this £1e1d with only 2 smll amcumt of develepment et tate 287 _
time, However, the matter of water flooding and sesondary reeove r}
has been brought wp and Magnolia wants to go on record as tst:mnal:.rg ‘W%:
reecemending to the other operators that a ‘study be initiated as & s

soon a8 possible of unitization and possible secondery recovery
nethods,

MR, VERITY: If the Commission please, on behalf of ‘ | &

Southern Union Gas Company, we have no testimony to put'on, but .
e db want té'Join in the opposition tc this application and atateg
that we are in zgreement with the testimony put on by Pan American
and Atlantic, and we would also like to point out to the Commission
that 1f they find two seperate common sources of supoly at this
particular time, 1t will set 2 dangercus nrecedent bécause we |

belleve that there are other areas in the St=2is where the situation

is very similar where the Commission would not want to comz up i

i

with ¢two common Bourceg, and yet if such a determination is made
here, the door 18 going to be cpened and I am sure the Commission |
will be flooded with other eppliecations of a similar nature.

MR. BUELL: May it please the Commission, if we haven't |

made ?an-hmerican‘s position clear by our présentétion of this
hearing, I could never Qo it in a closing statemént. In the |
interests of time, I'1}1 make none,

MR, HINKILF¥: 1If the Commission please, the proponent of
this case, E1 Paso, of course has the burden of proof, We don't

believe what they have carried that burden. We think that the ﬁ

Fr tk ASSDIIATES
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I
T80 T T Tevidernee, overall; introdueed I thiv vEse clearly shows thEt it

“ D i cnc'rasarvcir,‘ona source of Bupply and should be so treated. |

We think also, as has been stated by Southern Union, that it uouldé
be an extremely bad precedent to set to determine in this case thli
there were two reservoirs because you would certainly have a lot i
to contend with in the future in the fields where you had a umtion
of this kind. ;

MR. PORTER: Anyone else have a statement to mske?

WR. KELLAHIN: If the Commission please, I will be very
brief to say that on behalf of Tom Bolack, we are 1n‘general‘

support of the application of El Paso Ratural Gas Company in this

mamner in which the actual completion is to be made.

MR, rORISK: Mr, Spannt

case with the excepntion that !e'submit our pgoggggl as to sShe | }‘g

3

:

HMR. SPANN: On benalf of the applicant, I would like to 3

' | ‘ ‘ | briefly summarige ouf position. Of course, the issues here are :
- these, as we see them: Are 3ands A and B Eepgraté, conmon

gsources of supnly, is the first oﬁé, and two, will the 3eparate- g

establishment, production and proration of production from these E

two gands result in waste or prejudice correlative rights.

Now, the evidence in the case, as far as we were concerned;

the direct evidence we hagd évailable clearly established that we :

| 4o have here two separate distinct common scurces of supply. Now,§

Atlantict's evidence, evaluating first the geologlstts testimony,

ves to the effect that the presentation and the exhibits wers -

DEamr:
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oouree we would have to admit that we do not heve two separate

| evidence and would rest our positlon on the staff's judgment about

!289
—based—upon—pure—speculstion; —I beltievehe- : ;

those words. Now, the only direct evidence we h2d controverting %
our pesiticn was put on by Pan American's last witness. In erteeté
he says that a shale or shaly sand with a permeadbility of .45 §
millifareies will permit commmication of oil. Now, we san't
dispute the figure, we dc dispute the conclusion, and we will just
have to leave that up to the staff. If they think that a shale
or shaly sand with a permeadility of .41 or .45, as he testified, i

will permit commnication between these two reservoirs, then of

and distinet reservoirs. But we very vigorously dispute that

i

that,

Now, 1f the staff concludes that we are right and that
that 18 not sufficient permeability to permit the passage of oil,

then I submit that Pan American's position, or 1is evidence, 1is

completely lacking as a basis for refusing our application, 1t's

that simple, Now, we contend ani safely state that we d&c heve |

these two separate common sources of supply whiech are separated

§
|

by this impervious ghale formation, o

Now, on these facts, “hen we think that we should consideré
the rules of the Commission and the statufes of New Mexlco, and ;
considering them, we believe that it is incscapeable that we are f
entitled to the granting of our application. Now, Definitlon 46 [

of the Rules states: '"FPool means any underground reservoir

Buiiuson e Mo Meaoso
Phone CHopal 38691




gas, or both. Each zone of a general strusture which zone 1s

completely separated from any other zone in the structure is
covered by the word "Pool" as used herein. "Pool" is synonymous
with "Common source of supply® and with “"Common reservoir.“

Definition 36 of the Rules states that: "Dual completion

shall mean the completion of any well so as to permit the product1$n

from two common sources of supply, with the production from eash
eommen source of supply completely segregated.”

Rule 112-A, of course, permits dual completions by order
‘of the Commission upon hearing, that's why we are here. Rule 304
provides that multiple completed wells which have been authorized
by thc Commission shall at all times be operated, prodused and
agintained in a manner to insure the complete segregation of the
| various common sources of supply.
Now, other States adopiing conservatlon measures have

adopted general rules prohibiting the commingling of production

from separate reservoirs in the well bore, A tew of Tthem have i

permitted such commingling only where it was clearly shown that g

the several reservoirs could not produce enough oil to repay the |

cost of drilling ond dual completion, plus a reasonable profit. §

That 1g not the situation here in the Horseshoe Canyon Field, 1In |

fact, each sand will preduce enough o0il to repay the cost of
drilling and completing a well to such sand. The choice is not

between dual gpmpletions or unsegremated completiongwig the same
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are separate pools or reservoirs, the cholgce is betuesn dusl
coapletions or separate well completions,
 Mow, Section 65-3-13A of the Statute provides that the

Commission shall prorate and distribute the allowable production

correlative rights. Secticn 65-3-294 defines correlative rights
as “The 0§portun1ty afforded, so far as it is practicable to 4o so
to the owner of each pool tc produce without weste his just and
equitable share or the oil or gas, ur both, in the pool, being
en amount, so far as can be practicably determined, and so far
a8 ean Dde praaticably obtained without waste, substantielly in
the proportion that the quantity of recoverable oil and gas, or
both, under such property bears to the total recoverable oil or
ges, of bpth, in the pool, and for such purpose to use his Just
and equitable share of the reservoir enérgy. |
Now, 1t has been shown that it is practical to protect the
cofrelative‘rights of all ewners in the Horseshoe Canyon Field

through the dual completion of wells in both sands and the

demonstrated that such segregation will tend to reduce waste and
promote the greateet uitimate recovery of oll from each of these

reservolirs,

Dieoanrs v Wireir & ASRrl PATE

Pheae (Hacwl 34571

|
4—uai1-bute7—~ﬂhdtr—ehe—ttw-tnﬂ:the~ftcta;~astnn&ng~wou~agree~thw&e"E2;-

among the producers in a pool upon & reasonable basis and racogniz*ng ‘

i
i

H

f’
|
?
|
i

'
|
1
i
!

!

assignment of a separate 21lowubdle %o cach sand. It has also been

|
+

i

Sectlon 65-3-11 of the Statute provides that the Commissioh

38 authorized, among other flings, for the purpose of, A, preventihg

i
|
i
i




strata in which they are found inteo another stratum or other ;

strata, B, preventing the drowming by water of any stratum or
part thereof capable of producing oil or gas or both oil or SRS,
in paying quantities, and to prevent the premature and irregular
encroachment of water or any other kind of water encroachment which
reduces or tends to reduce the total ultimate recovery of erude
petroleum oil or gas or both such oil and gas, from any pool.
And in that conneotion, of course we agaln contend that .
the greatest ultimate recovery from these two sands is a result

of secondary recoverv programs, that these prograus must be

initiated separately in each of these sands. Mr. Walsh testified
to that, and he also testified that the most effective program :
cannot be 1nstituted in either sand untii theilr production is | -g
segregated, In other words, sconer or later in the secqndary %
recovery prograﬁ We are going tc havc-to cexragate these two“sandaé
to initiate or institute an effective secondary recovery program. g
Now, we have also, of course, presented here an installati&n
or & f&éility which we delieve 1is proper to dually complete these i
wells and keep the production from each sahd‘separated. We dontt
say it 18 the only instellation, we say 1t is an effective anc

feasible one. There was gsome testimony, I believe from the

opponients here, that their facility ov installation would be much i
. §
more extensive, but we zre not insisting that they all pe requiredi

§

to use this, 1t is merely a sugzestion. Ve tuink it 1z & goond
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e E e e aon
Phony CHope! 3-8656%1

- . -



~~~~~ —one;and-Mr.—Buell—hadanother—one that peridvs

But in summery. we say we have presented & case requiring
production from two separate common sources of supply and we have .
proposed s feasible and economically sound methced of producing
these ecl-pnNBourees by’dnal completion methods.

MR. VERITY: Petro-Atlas requested that I make this
statement for them, that they also oppose this application and
think that it would b§ umsownd for the Coomission to grant an
order that would determine two common sources of supply in this

pool, and they also would like to underscore that part of the

sound to prodnae this reservoir, or reservolrs, even though they
mey be two, as two common sources of supply because of the cost
of the duasl completion and the cost of producing the two reservoir

They think that it would be improper and that it would create

waste to determine two reservoirs here or to allow the pool to be
prodﬁced as two reservoirs.
Mayv it n the Commigaion,; I didn't want
to interrupt Mr. Spann during his closing statement, he was doing
s0 well, but I must observe that several timesg he strayed from
his interpretation of fhe evidence and introduced new matter,
would simply 1ike.to ask the Commigsion not to c¢conslder the new
matter and only his interpretation of the evide:ce,

MR. PORTER: Any further statements in this case?

We yill take the casé under advisement,

e m——— s o]
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testimeny given by Atlantic to the effect that it is not econoniea%ly
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MR, SPANN: Roland Hamblin, if permitted to continue, Noul?
testify in substance as followe: ;

"A secondary recovery program in the Horseshoe Canyon
Fiald 1 ndt practicabls unmtil and unless the owners of traets
covered by the program execute Unltication Agreements. Under
thepe agreements such owners recsive a percentvage of the produetion
frer the entire unit area in aecordance with some partlcipntion
formula. Such a forrmla may be based on oil in place, total
recoverable reserves, reserves recoverable by primary methods, or
reserves recoversable by secondary methods. The obJect of all sueh

formriite 18 to give eackh owner hls falr share of fotal unit pro-

duetion from a unitized fleld or pool although the amount of such
reeovery cannot be determined kit accuracy in advance of secondar&
recovery overations,

- In order tc arrive 2t 2 satifactory papticipation formile |
covering unitized prcduction from two sepaﬁate cormon sources of

supply having different areal lialts and reservior characteristizcs)

~

8 separats particivating formula srould ve establicshed for each

such pool and the %wc formulae welghted in sccordance witnh the

total unit producticn from sach such pool, As stated above, total

unit production from nsither nooli can be daternined with agcuracy

Q

in advance of secondary operationg, thus maiding 1t eibremely diffi

cult, 1f not impcssible, to obtal

=

the reqguisite agreement with

Q

s T
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! sffest the greatest ultimate recovery of oil from the Horseshoe-

—Whtle 1t s recugnteerd tixt the Comtesw. 2
suthority to issue compulsory field-wide unitization orders, the
fallure to segregate Sands "A" and "B will ¢create a situation
that, in all probabllity, will either prevent or unduly delay
adoption of & voluntary seccnd&ry recovery progrem designed to

Gallup Field."

MR, SPANN: The applicant excepts and objectz to the
exslusizsn of such evidence on the following grounds: The gvthnae
is relevant and material and tends to show that from a prectisal

and legal standpoint, a failure to segregate Sands "A"™ and "B" wil}

mke 1t difficult, if not impossible, to obtain the unitization
agreements which are necessary for any efficient secondary
recovery program, thus resulting in waste and the impairment of

correlative righta, all of which are in issue in this proceeding.
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STATE OF NEW MKXICO )

: B8
COUNTY OF EERNMALILLO )

YE, J. A, TRUJILIO and JERRY MARTIMEZ, Notaries Public
in and fur the County of Bernalillo, State of New Mexieo, do
hereby certify that the foregoing and attached Transcript of
Hearing was reported by us in Stenotype and that the same was
reduced to typewritten transcript by us and contains a true and

correct reerd of n.id hearing, to the best of our knowledge,
skill and bility. |

PAED this 14th day of March, 1959, in the City of

Albuguergu, County of Bernalillo, State of New Mexieo.

% Q. Dy o2l
N Pubiic /

My Commislon Expires:
octobe 5, 1960

My Commidon Expires:
Jamm 24, 1962
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Operator
Lease

:+Well No.

Arizona Explorations, Inc.

Petro-Atlas-Bolack 1

ismauno——ow

Atlantic Refining Company

Navajo

Navajo
Navajo
Navajo
Navajo
Navajo
Navajo
Navajo

Navajo

ek AR

s ids

e Lk

U RN

. El Paso Nawral Gas Products Company
¢ U Case No. 1596
! ,_ Exhibit No. 10
. m . Date February 18, 1959
HORSESHOE GALLUP FIELD
SAN JUAN COUNTY, NEW MEXICO
WELL COMPLETIONS AS OF FEBRUARY 11, 1959
Location : LuOcBEnzoa Perforations o : Total Potential
1/4 1/4 Sec.-Twn-Rag Date Sand A" Sand "B"  : Depth : BOPD : GOR

NW SE 9-30-16 10-28-56 1150-1154 1283 30

1159-1163

1169-1179

1187-1195
SE SW 9-30-16 6-24-57 1020- 1054 1201 55
SE SE 32-31-16 10-1-58 2091-1.094 11193-1224 1285 131 116/1

: _ 1099-1128

NW SE 32-21-16 10-2-58 11102-1132 1199-1238 1289 133 98/1
SE NW 32-31-16 10-8-58 1117-1153 1235-1262 1300 135 98/1
NW NW 32-31-16 10-10-58 1142-1182 1258-1284 1350 - 137 112/1
SKE SE 30-3i-16 10-20-58 1165-1201 1282-1316 1370 125 180/1
NW SE 30-31-16 10-22-58 1208-1245 1327-1349 1380 127 96/1
SE NW 30-31-16 10-31-58 1398-1430 518-1545 1602 128 193/1
NW NW 30-31-16 11-9-58 1321-1349 1436-1464 1515 132 557/1
NW NE 30-31-16 11-14-58 1269-1297 1389-1403 1454 124 138/1




Y
¥
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WBLL COMPLETIONS AS OF FEBRUARY 11,1959

HORSESHOE GALLUP FIELD
SAN JUAN COUNTY, NEW MEXICO

;¥§

Page No. 2

a—

Exhibit No.__ 10

Operator : : Location : Completion ?Zonﬁbmsﬂvll!ﬂl Total IMEBQE
Lease : Well No. :  1/4 1/4 Sec.-Twn-Rag Date Sand A" Sand "B" Depth BOPD : GOR
Adomttc Ratiains Cams Eﬁiig ——— B
+ Navajo : 10 8E NE 30-31-156 11-17-5¢& P».hu..nuaw 1352-1367 1422 135 291/1
. Navajo Vag NW SW 29-81-16 11-24-58 1201-123$ . 1326-1339 1400 158
( Navajo 12 SE SW 29-31-16 i1-30-58 1157-1190 1285-1295 1345 288
’ Navajo 13 NW NE 32-31-16 12-8-58 1135-1166 1259-1268 1310 445
Navajo " SR SW 32-31-16 12-27-58 1134-1172 1305 9
Navajo 15 NW SW 32-31-16 12-31-58 1155~1180 K314 227
Navajo 16 SE NE 31-31-16 11-26-58 1216-1224 1310 119 243/1
Neuvaje 17 NW NE 31-31-16 1-6-59 1157-1179 1236-1248 1310 195
Navajo 18 SE SW 30-31-16 1-20~59 1196-1198 12861288 1357 114
1206~1230 1297-1308
—. ' Navajo 19 NW SW 30-31-16 1-20-59 1256-1284 1356-1374 1421 277
.m Navajo 20 SE NE 32-31-16 12-9-58 1147-1183 1273-1290 1337 520
* Navajo 21 SE SE 29-31-16 '1-28-59 1402-1426 1573 103
* Navajo 2 NW SE 29-31-16 12-16-58 1194-1221 1320-1336 1348 130
f Namajo 25 'SB NE 29-31-16 1-14-59 1304~1326 1469 67
Navejo 27 SE SE 31-31-16 1-28-59 1126-1146 1281 320
| Nawajo 28 NW SB 31-31-16 1-12-59 1168-1184 1320 87
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HORSRSHOE GALLUP FIRLD

SAN JUAN COUNTY, NEW MEXICO Page No. _3
WELL COMPLETIONS AS ¢:I' FEBRUARY 11,195¢ Exhibit No. 10

- e f\l;i % IR s, A S Y S =T - S
Operator _ : : Location i Completion : -~ Perforations : Total Potential }

Lease : Well No. : 1/4 1/4 Sec.-Twn-Rag : Dage Sand "A" Sand "B” : Depth BOPD @  GOR
-} RO MR 3 e — = S oY — yemenr: pryeivi 3
Atlantic Refining Company

Navajo | 0 NW NW 31-31-16 2-5-59 1170-1189 1315 96

Ute 1 SW SW 36-31-16 10-31-58 1614-1660 1777 95 TSTM
Banner Drilling Company . _ , .

Ute RS SW SW 34-31-16 6~28-56 1228-1266 1346~-1364 1425 85 312/1

Ute : 2 NW SW 34-31-16 7-28~58 1214-1254 2050 80

Ute 3 SE NE 33-31-16 11-8-58 1215-1249 1402 125

Ute 4 NE NE 33-31-16 11-8-58 1246-1280 1400 125

Ute 5 SE NW 34-31-16 12-1-5§ 1362-1398 1420 105

Ute _ 6 NE NW 34-31-16 11-28-58 1416-1452 1600 96
Tom Bolack

Bolack 1 SW NE 4-30-16 7-16-57 1162-1214 1267-1317 1330 120 196/1

Bolack 2 NW SW 3-30-16 7-3-57 11263-1305 1376-1400 1460 120 250/1

Bolack , 3 NW SE 4-30-16 10-6-57 1130 -1182 1225-1260 1315 384 220/1

Bolack 4 SW SW 3-30-16 7-20-57 1320-1373 1418-1469 1486 120 205/1

Bolack 5 SE NW 4-30-16 7-12-57 1092-1143 1195-1229 1251 120 150/ 1

Bolack 6 NE NW 10-30-16 10~29-57 1605-1640 1664 100

Bolack 7 SW SE 3-31-16 1-14-59 1526-1570 1640-1670 1699 100

Bolack 8 NW SE 8-31-16 2-1-59 1585-1630 2117 189
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HORSESHOE GALLUP FIELD Page No. 4
SAN JUAN COUNTY, NEW MEXICO 2ge Ho. 2
WELL COMPLETIONS AS OF FEBRUARY 11,1959 Exhibit No. 10
IR l§§ " — e LTINS
Operatr : H Location : Completion : .- Perforaticns Total Potentias
Lease : Well No. : 1i/41/4 Sec.-Twn-Rng : Date : Sand 2" Sand "B" Pepth 30PD GOR
ey o o = SRS —— xsoeer P P —
Tom Bolack o
Bolack 9 SW NE 3-30-16 11-11-57 1588-1612 1714-1722 1760 168
1614-1616
1620-1624
1628-1632
| Bolack 10 SE NW 10-30-16 1-9-59 1452-1456 1544-1568 1601 150
Y ‘ 1466-1488
1494-1500
Bolack 11 SW SE 4-30-16 1-9-59 1462-1466 1551-1555 1600 150
1474-~1492
1501-1505
Bolack 12 NW NE 9-30-16 1-15-59 1490-1494 1650 150
1500~ 1534
, Bolack 14 SW NE 9-30-16 1-20-59 1234-1302 1425 148
| E] Paso Natural Gas Products Co. _,
| Chimney Rock 1 NE SE 23-31~17 12-1-57 963-990 1042-1050 1800 1,160 MCF
Chimney Rock 2 NE NE 15-31-17 12-11-57 876-890 948 2, 480 MCF
( Chimney Rock 1-A 'SE SE 24-31-17 11-29-58 1390-1416 15041535 1575 110 45/1
Chimney Rock 2-A NW SE 24-31-17 12-13-58 1290-1312 1404-1434 1488 105 38/1
Chimney Rock 3-A SW SE 24-31-17 1-22-59 1301-1326 1406-1438 1478 107 66/1
Hoxseshoe Canyon | NE SE 4-30-16 9-21-56 1300-1324 2075 125 -
Horseshoe Canyon 2 SW NW 3-30-16 12-22-56 1306-1351 1424-1446 1485 105 181/1
Horseshoe Canyon 3 SE NE 4-30-16 5-5-57 1188~1231 1300-1336 1380 102 147/1
Horseshoe Canyon 4 SE SW 3-30-16 '11-3-57 1504-1532 1593-1623 1669 95 99/1
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HORSESHOE GALLUP FIELD ‘
SAN JUAN COUNTY, NEW MEXICO
WELL COMPLETIONS AS OF FEBRUARY 11, 1%59

Page No. &

Exhibit No. 10

i : = e

—— e T R N T
Leas: ; Well No. @ 1/4 1/4 Sec.-Twn~-Rag Date : Sand A" : Sand "B" L Repth 2OPD GOR
— - o — N Gy S — O
El Paso Natural Gas Pxoducts Co.
- Horseshoe Canyon 5 SE SE 4-30-16 5-16-58 1304-1322 1386-1418 1491 39 79/1
Horseshoe Canyon 6 NW NW 10-30-16 5-23-58 —moolmwo 1576-1601 1698 118 22/1
Horseshoe Canynn 7 NE SW 3-30-16 5-21-58 1474-1518 1584-1612 1670 130 31/1
Horseshoe Canyon 8 NE SW 4-30-16 5-29-58 1110-1136 1198-1206 1305 128 39/1
v 1234-1242
Horseshoe Canyon 9 SE NW 3-30-16 4-26-58 1400-1448 1518-1542 Rou 100 250/1
Horseshoe Canyon 10 SW NW 10-30-16 12-31-58 1306-1344 1463 121 116/1
Horseshoe Canyon 11 SE SB 3-30-16 12-24-58 1464-1508 1580-1600 1649 106 122/1
: Horseshoe Canyon 12 NE _mm 3-30-16 12-19-58 1585-1630) 1765 118 119/1
Horseshoe Canyon 13 SE SW 4-30-16 1-14-59 1098-1140 1250 79 89/1
| % Horseshoe Canyon 1-B NW NW m..wc,- 16 16-22-57 1617-16061 1735-1757 1789 17 180/1
| Horseshoe Canyon 2-8 NE NW 4-30-16 19-5-57 1108-1124 1202-1240 1287 111 90/1
Horseshce Canyon 3-B SwW zi  4-30-16 11-19-58 1081-1127 1174-1214 1277 113 79/1
Horseshoe Canyon 4-B NW NW 4-30-16 '11-21-58 1072-1109 1172-1212 1283 117 85/1
Horseshoe _Omum,on 3-B NE NW 3-30-16 12-16-58 .—mom-amw\\ 1766 102 138/1
Horseshoe Ute . 1 SE SW 33-31-16 5-14-58 1108-1150 1222-1252 1312 95 42/1
Horseshoe Ute 2 SE:SE 33-31-16 5-12-58 1186-1220 1300-1324 1386 18 1140/1
i R RN B 5. b 0 PRyl B e

bl o i | i i



~ HORSESHOE GALLUP FIELD Page No. 6
SAN JUAN COUNTY, NEW MEXICO Exhibit No. 10
WELL COMPLETIONS AS OF FEBRUARY 11, 1959 Xuldit Ne. 290

X ARG IR I R N RO AT IR

e o — o e e > e~

Operator : : L.ocation . ¢ Cometion Perforations : m,ori : Potential
Lease : Well'No. : 1/4 1/4 Sec.-Twn-Rng - : Date : Sand "AY 9 Sand "B” oepth R0OPD : GOR
El Pago Namural Gas Frodacts Co. | B - N T
_ Horseshoe Ute 4 NE SW 33-31-16 - 11-16-58 1138-1178 1266-1278 1326 130 61/1
Horseshoe Ute A NE SE mwaupna 11-23-58 :mo-pm»m. 1376 118 59/1
ﬁ, Horseshoe Ute 7 SW NE 33-31-16 12-1-58 1220-1258 . 1406 113 53/1
Horseshoe Ute 8 SW NW 34-31-16 12-3-58 nuww-pnmc g 1428 106 57/1
Horseshoe Ute 9  NE SW 34-31-16 12-5-58 1250-1288 1447 104 67/1
m Horseshoe Ute .10 SE SW 34-31-16 12-7-58 1347-1382 - 1520 106 66/1
monmmmwmo Ute 11 SW SE 34-31-16 12-9-58 1380-1419 v 1558 103 77/1
M Williams 1 SW SE 11-30-16 - 9-17-58 2288-2314 2382-2404 2459 103 126/1
Williams 1-A NW NW 12-30-16 10-24-58 1837-1875 : 2290 54 TSTM™
Magnolia Petroleum Company
ﬂ Navajo | 1-A SE NE 24-31-17 2-6-59 1397-140¢ 1500-1515 1565 | 120 238/1
Monsanto Chemical Company :
State 1-H SW NW 2-30-16 8-29-57 1530-1593 1720 37
Pan Americsn Petroleum Corp. _ ,
Aidlin _ 1-A NW NE 10-30-16 8-22-58 1492-1512 1582-1614 1685 79
Aidlin 2-A° SE NE 10-30-16 11-1-58 Go.o;m; 1590-1622 1744 240
0. J. Hoover 2-X-B* SE NW 11-30-16 .HN-:-mm, 1776-1818 1890-1918 1949 96
0.]. Ioo«au_. 3-B* NW SW 11-30-16 ~ 11-30-58 1748-1774 | 1841-1874 1980 185

* 4-1/2" Production Casing.




HORSESHOB GALLUP FIELD
SAN JUAN COUNTY, NEW MEXICO

Page No.

7

PORATU

WELL COMPLETIONS AS OF FEBRUARY 11,..959 Exhibit No. 10
T S A S NI -~ v - e —
Uperator : : Location : -Completion Perforations Total Potential
Lease : Well No.  : 1/41/4 Sec.-Twn-Rng Date “Sand A" Sanc "B” Depth BOPD GOR
A AR ORGSR T S SO S A T SRR = e = XL e iaad
Pan American Petroleum Corp.
O. . Hoover 4B* SW NW 11-30-16 1-22-59 1684-1720 1792-1818 1885 59
0. ]. Hoover 5-B NE SW 11-30-16 1-18-59 1832-1868 1938-1961 2030 165
O. ]. Hoover A 6-B SW 3W 11-30-16 2-1-59 1943-1970 2026-2060 2117 189
O. J. Hoover 1-c* SE SW 11~30-16 11-14-58 2056-2076 2146-2175 1856 216
Petro-Atlas, Inc. .
Horseshoe Canyon 1-A NE NE 4-30-16 7-24-57 1605-1647 1736-1746 1810 113
Horseshoe Canyon : 2-A N¥ NE 4-30-16 7-30-~57 1162-12C6 1278-1306 1365 120 195/1
Horseshoe Canyon 1-B NE NE 9-30-16 7-23-57 1504-1542 1711 134
Horseshoe Camyon . 2-B SE.NE 9-30-16 12-4-58 1245-1289 1456 102
1308-1322
Horseshoe Canyon 1-C NW NE 3-30-16 10-9-58 1522-15€6 1730 112 TSTM
Horseshoe Canyon 1-D NE NE 5-30-16 10-7-58 1088-1133 1182+ 1222 1265 148
Horseshoe Canyon 2-D SE NE 5-30-16 10-10-58 1073-1121 1266 140
Horseshoe Canyon 3D NW NE 5-30-16 10-13-58 1086-1126 1169-1175 1265 133
Horseshoe Canyon 4-D SW NE 5-30-16 10-16-58 11070-11C1 1240 136
: 1104-1114
Horseshoe Canyon 1-E NE NW 9-30-16 11-22-58 1481-1520 1628 118
Ute 1 SW SE 33-31-16 9-7-58 1135-1142 1257-1278 1350 128
1146-1166

* 4-1/2" Production Casing. "

1169-1178
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HORSESHOE GALILUP FIELD

| SAN JUAN COUNTY, NEW MEXICO Page No. 3
WELL COMPLETIONS AS OF FEBRUARY 11, 1959 Extibit No. 10
e rt R Y DRI T % TP o . prer saesry e =
Operator : : L.ocation : Completicon Perforations : Total Potential e
jease Well No. : 1/4 1,4 Sec.-Twn-Rng Date : Sami “A” : Sand "B” :odepth @ BOPOD GOR
p——-_ g RN O - L - - i e et e 2 —xc: AL AT T
EHHOC.)NH”O~ g. . .
Ute 2 NW SE 33-31-16 9~-18-58 _ 1140-1182 1266-1278 1350 131

e AR RS e ek e RS SR b




CHIMNEY ROCK FIELD Page No. 9
SAN JUAN COUNTY, NEW MEXICO Exhibit No. 10
WELL COMPLETIONS AS OF FEBRUARY 11, 1959 _—

Operator A : : Location : Completion : Perforations : Total : Potential
Lease . : 4 Date : Sand "A" Sand "B” : Gmm& : BOPD ; GOR

T S .

: Well No. : 1/4 1/4 Sec.-Twn-

{ ,M
‘ Bayless Cil Company : : .
Navajo 2 SENE 5-31-17 5-18-58 1111-1163 * 1225 60
Navajo 4  NENE 5-31-17 5-18-58 1133-1166 * 1i66 50
Honolulu Oil noﬂmuu&ou :
Navijo q 2-5 NE SE 5-31-17 12-5-58 1107-1117 1170 59
Humble Oil & Refining Co. : .
Navajo i-F NW NwW  4-31-17 11-5-58 o 1147-1160 1227 30 167/1
Navajo | 2-F SW NW 4-31-17 10-20-58 1116-1152 * 1152 39 182/1
¥ Navajo | 3-F NW SW 4-31-17 1-26-59 1084-1116 1126 117 129/1

* Open Hole
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HORSESHOE GALLUP POOL
SAN JUAN COUNTY, NEW MEXICO .
CORE ANALYSIS OF SANDS "A"™ AND '-".!‘"/L

P4
I ealY o4 0.J
)4/{ ” _,;'
&> 4 e
27 J
o ]
SAND "A" SAND "B"
Average Porosity - 14.3% 18.1 %
. v C ;/&(E‘ ’M
Median Permeability ’ 35 md. 95 md. - 7"
Average Connate Water Saturations 40 % 35.5 %
Average Total Water Saturations 40.1% 40.6 %
Average Residual Oil Saturations 13.5% 15.5%
Number of Wells 22 18

El Paso Natural
Case No.

Gas Products Qombany ‘
1596

Exhibit No,

1i

Date

February 18, 1959

N
-




El Paso Natural Gas Products Company

Cage No. 1596
Exhibit No. 12
Date February 18, 1959

HORSESHOE GALLUP FIELD
SAN JUAN COUNTY, NEW MEXICO
BOTTOM HOLE PRESSURES SANDS "A" AND "B"

%EE

Operator : H Location 1 Survey : Shut~-In Time: BHP :
: Well No.: 1/4 1/4 Sec.-Twn- Date :  Hours * Sand "A" : ** Sand '"B" : *** Sand "B" : Remarks
N A D T e e e ===

Ei Paso Natural Gas Products Co.

Horseshoe Canyon 1 NE SE 4-30-16  2-8-59 72 ; 238 201
Horseshoe Canyon 4 SE SW 3-30-16 11-1-57 . 48 ; 243 209
Horseshoe Canyon 6 NW NW 10-30-16  1-28-59 43 194
Horseshoe Caayon 8 NE SW 4-30-16  1-29-59 192 180
Horseshoe Canyon - 2-B NE NW 4-30-16  9-24-57 49 276 243
10-4~57 48 221
\ __ o
A ﬂb _ Gradient 0.335 psi/ft.
~NA
ok Y |
@, | *  Datum 4175
o | **  Datura # 4075

_**¢ Daturn # 4175'

Natural Completion

Natural Completion
Initial BHP Survey

Sandoil Fractured
Sandoil Fractured

Natural Completion
Initial BHP Surveys




El Paso Natural Gas Products Company

Case No. 1596
Exhibit No. 13
Date February 18, 1959
HORSESHOE GALLUP FIELD
SAN JUAN COUNTY, NEW MEXICO
INDIVIDUAL PRODUCTION TESTS OF SANDS "A" AND "B"
- Operator : : Locat : ~ Swab Test : .lﬂ.Bb Test . : —
Lease , : Well No. : 1/4 1/4 Sec.-Twn-Rng : Sand "A" : Sand 'B" :_Sand "A" : Sand "B" : Remarks
: s _ : - BOPD : BOPD :BOPD);-GOR:BOPD : GOR:
El Paso Natural Gas Products Co. ., _
~ Horseshoe Canyon 4 SE SW 3-30N-16W 21 ,Hm.ﬂg 74 125 Neither sand sandoil fractured. -
Horseshoe Canyon 6 NW NW 10-30N-16W . 80 175 119 81  Both sands sandoil fractured..
Horseshoe Canyon 8 NE SW 4-30N-16W 109 193 89 79  Both sands sandoil fractured. '
Horseshoe Canyon 2-B NENW 4-30N-16W - | 100 50 Neither sand sandofl fractured. -
Horseshoe Ute 4 NE SW 33-3IN-16W 203 264 Both sands sandoll fractured.

Atlantic Refining Company
Navajo i SE SB-32-31N-16W 512 598 Both sands sandoil fractured.

Pan American Petroleum Corp. . | ‘
Aldlin 1-A NW NE 10-30N-16W 108 96 Both sands sandoil fractured.




DUAL COMPLETION EQUIPMENT
HORSESHOE GALLUP QIL POOL
San Juan County, New Mexico

Subsurface Equipment

1. 5-1/2", 15.50%, ]J-55 production casing is set through both producing
zones and cemented. Cement is circulated across both -ones by the
single stage method. ' ’

2. 1-1/2", 2.75#%, ]-55, non-upset tubing will be used t produce the
lower zone. A tension type retrievable production packer will be run
and set on this tubing string. This will maintain separation between

the two <zones. A paraliel tubing string anchor will be run in this tubing
string to anchor the tubing string for the top wone.

3. 1-1/2", 2.75%, J—SSN non—xipsef tubing will be used to produce the wp
zone. This tubing string will be latcied into the parallel tubing string
anchor.

4. The pumps for each <one will be a 1-1/4"common working barrel tubing
pump. The pumps will be activated Ly separate rod strings. '

Tublng Head
1. The tubing head will suspend tie tubing strings separately.
‘Pumping Unit

o 1. Exist_:_lng pumping units are of sufficient rating to pump both <ones at

the same time.

2. The pumplng of both coneg at the same time with the san.e pumping
unit can be accomplisined by using a dual horse’s head.

Metering of Oil

1. Each cone will produce into a separator. The separators will consist
of a single unit with a Jdlvider between the separator chambers.

2. Oil from the separator will be n.etered by positive displacement
meters. Inidividual meters will be used for each zone.

3. After oil is metered it will be commingled into the existing fiow line
to the existing battery.

4. By metering the oil in this manner it will not be necessary to construct
storage facilities and separate flow lines for each =one.




Schematic Diagram of Subsurface Equipment

Dual Pumping Installation

FERERR R IR, B s

Horseshoe — Gallup O1il Pool
San Juan County, New Mexica

S . T— Upper Zone Rod String —- Sand A

Upper Zone Tubing String— Sand A
-4————— Lower Zone Rod String —f—Sond a

- Lower Zone Tubil:ig String—~—Sand B

bl e
ot TR

|
l Er

0

8
v

@ Production Casing ,

Sand A
}a—————— Upper Zane Pump

a———— Pgraliel String Anchor
With Latching Sub On
Upper Zone Tubing String

Sond A
Upper Zone

Perforations

r:rtro—n

/ @ Tension Type Retrievable
\ Production Pachker

Sand B
Sond B st ————— Lower Zone Pump
Lower Zone

Ferforations

[goocooo

EL PASO NATURAL GAS PRODUCTS CO.
DATE: FEB. 18,1959

EXHIBIT NO. 14

CASE NO. 1596




o
)
Check <o.<.o <o,e<a
u‘ Positive Qmo.onoﬂi
, M : Meter .
- .
, ; t— Separator
Sand A “
Upper Zone i
Production i
.w_....;......._....ll..r Partition Between . R A To Tank
Sand B o R -Separators § R——— > Battery
Lower Zone b ¢ oo
Production ,,.e
3 , - ]&—— Separator
i \m .
L Positive Displacemant
Meter ~
Chech Voive Valve
Schematic Diagram
Separating and Metering Installation
EL PASO NATURAL GAS PRODUCTS CO. Oual Completion ,
DATE: FEB. |18,/1989 , L .
EXHIBIT NO. _o. _ Horseshoa Canyon—Gailup Oil Poul
CASE NO. 1596 o San Juan County, New Mexico




HORSESHOE GALLUP FIELD

SAN JUAN COUNTY, NEW MEXICO

DUAL CARRIER BAR HORSEHEAD INSTALLATION
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SIDE VIEW FRONT VIEW

EL PASO NATURAL GAS PRODUCTS CoO.
DATE: FEB.18,19%9

EXHIBIT NO. 16

CASE NC. 1596







