


HORSESHOE - GALLUP OIL POOL
OIL PRODUCTION

MONTH & YEAR WO, OF WELLS 0IL PRODUCTION(IN BARRELS
1956
CCTOBER 2 1,432
NOVEMBER 2 722
DECEMBER 2 804
~ TOTAL PRODUCTION 2,958
CUMULATIVE PRODUCTION : 2,958
1952
JANUARY 3 1,476
FEBRUARY 3 1,749
MARCH 3 3,706
APRIL 3 1,842
MAY 3 882
JUNE 3 1,228
JULY 12 9,658
AUGHST 12 5,178
SEPTEMBER 12 3,409
OCTOBER 14 10,046
NOVEMBER 16 8,9
DECEYBER 17 10,747
TOTAL PRODUCTION 58,855
CUMULATIVE PRODUCTIOM 61,813
1938
JANUARY 17 54536
PEBRUARY 17 7,669
MARCH 1?7 5,191
ABRIL 17 12,370
X MAY 19 24,526
' JUNE 24 30,240
JULY 27 30,604
AUGUST 28 34,427
SEPTEMBER 28 33,127
OCTOBER 43 56,501
DECEMBER 7% 96,728
TOTAL PRODUCTION 451,478
CUMULATIVE PRODUCTION 513,291
CASE NO. 1597
THE ATLANTIC REFINING COMPANY
EXHIBIT NO. )




HORSESHOE < GALLUP OIL POOL - ATLANTIC NAVAJO LEASES
NET PAY - POROSITY & PKRMEABILITY OF CORE AMALYSIS

NET PAY 1 MD OR MORE

LEASE & WELL # NET PAY AVERAGE TOTAL AVERAGE
POROSITY MD FT PERMEABILITY
£ .MD
NAYAJO $#1 L1 19.6 8,907 .4 217.5
RAVAJO #2 33 12,5 4,356.0 132,06
NAVAJO #3 48 19,2 13,630.0 284.0
NAVAJO $4 20 144 2,406.5 120.3
NAVAJO #5 Ly 16,2 3,141,0 76.6
NAVAJO #6 29 17.5 5,882.5  202.8
NAVAJO #7 26 16.0 4,648 4 178.8
) NAVAJO #8 31 i?;s 6.,276.3 202.5
NAVAJO #9 17 13.2 1,798.0 105.8
NAVAJO #11 27 17.4 5,337.3 197.7
NAYAJO #14 5 12.5 1,030.0 206.0

CASE NO. 1597

THE ATLANTIC REFINING COMPANY

EXHIBIT NC. 5




HORSESHCE - GALLUP OIL POCL - ATLANTIC NAVAJO LEASES

NET PAY . POROSITY & PERMEABILITY OF CORE ANALYSIS

NET PAY 1 KD OR MORE

LEASE & WELL # NET PAY AVERAGE TOTAL AVERAGE
POKOSITY MD FT PERMEABILITY
2 MD
NAVAJO #16 6 13.0 111,04 18.6
NAVAJO #18 25 15.9 3.396.0 135.8
NAVAJO #20 15 18,1 2,004,0 133.6
NAVAJO #21 7 15.4 417.0 59.5
NAVAJO $#22 6 10.7 79.3 13.2
NAVAJO $23 7 1h.5 395.2 56.5
NAVAJO #25 7 11.7 27.8 4.0
NAVAJO #28 13 15.5 1,582.6 43,9
NAVAJO #29 21 164 2,270.6 108,0
NAVAJO #30 10 15.4 951.8 95.2
NAVAJO B #2 5 14,3 33%.3 67.3
NAVAJO B #3 7 16.4 994.1 142,0
CASE 0. 1597

THE ATLANTIC REFINING COMPANY

EXHIBIT No, G C oo




i

CORE ANALYSIS
HORSESHOE - GALLUP OIL POCL

ATLANTIC NAVAJO LZASES

NUMBER OF WELLS CORFD

NUMBER OF SAMPLES INCLUDED IN AVERAGE

(ALL SAYPLES WITH 1,0 MD PERNEABILITY OR MORE)
WEIGHTED AVERAGE PORGSITY oo
WEIGHTED AVERAGE PERMDABILITY
AVERAGE NLT PAY

CONNATE WATER (LABCRATORY)

CASE NO, 1597

THE ATLANTIC REFINING COMPANY

EXHIBIT NO. /
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HORSE SHOE ~ GALLUP FIELD

THE ATLANTIC REFINING CQ NAVAJO WELL NO.182
WELL NO.1-79 HOURS TOTAL SHUT IN TIMZ
WELL NO 2-101 HOURS TOTAL SHUT IN TIME

DEC. 10, 1958
l0|1
’ WELL NO 2 bR
¢ — * - —0
205 o — WELL-MOT ' -

CASE NG, 1597
THE ATLANTIC REFINING CO.

EXHIBIT NO. T
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HORSESHOE - GALLUP FIELD
THE ATLANTIC REFINING CO. NAVAJO WELL NO.20
98 HOUR BUILD- UP TEST
DEC. 10, 1958

CASE NO. 1597 .
THE ATLANTIC REFINING CQ
EXHIBIT NO.

TIME (HOURS)

RIS



in Reservoir Calculations ...

FXHigyvT ]
Jave 57171

EXCLUSIVE

How to vwse Yhe
EXPONENTIAL INTEGRAL

No more difficult thon logarithms, Ei-fuactions
: solve problems of well interference and effective
permeability. Use is demonstrated, abbreviaoted
tables inciuded with examples and simplified curve

Robert G. Nisle

be .63k Dovotrir,
Fhohys betru'eur Uoampoangy
Birviageidle Ckah,me

TIH fapencntor duraeral abhioviadd Vi appears
meehens e wolition ol probloms mvolvanye the Jow ol
anpfe phoee conipresale Nand throssh o Bomoygeneous, -
e e aidet o steads stake conditions Thas
coluttory o Based cng paocasspmpiions ch the porous ichiom
Bosos bt st s amerec s arad 000 the well radins s ey angadt
cetnp o o e eleatine tadius of the poroas mediam

| AULFCRERSS

Plas soluten Bas been wadely nsed i peeent vears. and

poeehos omen feabiaie anseser Uan s preaded by the soe
cated sty stog sodogeoase

Faponentl Tnteer s e neomore b cait tooanse than Loga
athos or the fregomert.e Innctons Fhere s nothrng mas
ternes o daboalt abant them The Faponcire:d Inegrad aties
i the sotuton of the datvrennad aquation for the floa o o
anple dnped phose of o fant compiessshiing s home
yencons poneas medumm The resuline Cquation for the ¢oe

o o vonstant producion Late 10 a svstem havary ohindocad

et
) q ait ; D48 cuh
"otatar v o N )

forpmanion pressute i pat.

thy o prt

where p

ph T prewine, o paat o Sadial distanee. 10 from the
well at fime |
{ Ve ot ot sttt opeing up the well
r radiddelince iy teet trom the well
G, preduction rte an ok tank barrels per day
] MVISCOMILY L CQULIPOIes
B tormation vohpne Liwtos cdimensionless
o permeainluy i mithdarceys,
B thiehnes of producimg tornvition in teet,
¢ compsessibadity of the resersoir fluid in
t
P

{ porosiy, fractional.
1 he Exponentud Integral in Eguistion t1 is the term in the

hrackets,
f 948 4 cule?
1
kT

Fhe Fxponential Integral s defined as

r
A

> R . v
(] th( - %) v d
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bt aetimt s dumimy vanzable and disappears
apon integratten and sobstranon of the limatss Fig -x) is thus
honction o1 v only The Fryponential Intenral can alw be
Aapiesed bymoans o intmste senes, thus

W : A i
I SO )
e 2R3 oy v X
\ [N \ l
. nn'

The torms soenan Eooaton ¢ o parhiculaehy useful sinee
1o pernnts oample osalnaion ot he o fancion for vadues
of v outhale thie tabive of tabdes o Bo tables are avalkahle
l(}"""’}lm taed b doeteitine the tange of 8 over which the
!'f’. e appioamation nua be used

Pangle 1.0 hulare b 0251 By Fquation (.}

Peooon2h [ 203 fog 123 - 028

[ETIAA LRS!

- [
[R2 T ARTPR DN 02

[RRYITRN reip S ts

-+ [
AT Poavnn 2R QOLS6 0 D)ODON
1) AU L 6366
jiidiN

FThe vatue 238 may ve rounded ro the value 1094 which
i asiadlv suthoent for mest resenvon problems. 1 will by
noted that the Lt sermy an the seres (KON ) was not used
Aset of tabfes Ref ody, vives the vatue of 1.0433 The ditfer-
ence between E03I3 and 1048 1y 0.0 which is ess than
the vatae uf the Lst term calenbsted, but a0t used. This itlus-
trates the rute that tor weries of the type of Equation (4) the
crror resulting fromy amntig ol terms after 3 certain selected
one iy Jess than the first term neglected. In this example ali

X< "
terms after the term g e neplected and the erroris shown

A

X N
1o be less than the vahie o the term 8 which is (Q.0008).

X’ -
Here the term e the first of the terms neglected.

"Example 2. Assume that it is desirable 1o use the logarithmic
approximation. Assume further that a value of - Ei{~x) accu-

B-171%




rate (0 U.01 is acceptable. In other words, ail terms in Equa-
tion (4) are o be neglecied after the logarithmic term. What
is (he largest value that x can have in otder that the error in
~Fil-x) shall not exceed 0.01? It was shown ia the previous
example ihat the error does not exceed the value of the first
term negiccied In this case, the first ierm neglected 8 x.
Hence, 1f x does not excecd 001, then the ctror in —-Fi( 1)
resufting from the uw of the fogarthmic approsimation wifi
not exceed 0 01

Lables of the | fanehion ase avadable and are used in the
afie maner as foganthmie, o tegonumeinie tables. A con-
denved fable nowssen an Appeadin AL More complere fables
maty be prchased trom the Supenntemdent of Documents
t40, Wonhingion 25 D O For most reserunr work, howeves.
the tables given i Appendin A e sutticeady seeniate. For
Crentghier woth o gtaph based o egerion 11 e been pre
pared amd s given i Appemdic B

The two previvus enaniples ithingrated the sethod of cal-
cilating the value o! the Jundction P xy Two more
evamplos e presented histratng the use of the Exponentsd
Integr 4w Fquiion o1

& Fxample Y e example appiics 10 the probleny of well
= erterenee Assae tso wels are sepacated by o distanee of
PIonat Hoth we''s have been shutan Tos o sutivient length ot
tinre sttt che prressare o cach s the SGe reservoinr prossre
Also, assume thar the common formanion i which these wells
are completed s Bomovencous and continuatis. The probieny
i o cideulate Bow many hoas d with tuke for a pressure drop
of S psito accur inwell Batter well A commences to produce
af o cate ot 230 stock tank bbl per day.

Vssime forther, thay 1he tollosing guantities have previ-
oIy heen determined

oo 13 md
h - Vifeat
XY d it
u G iNep

3 17

f a2

< 1 sy 1 |
[11Y}

The semaning gusainies i Pyt (1 s previously
speciticd woe s N ITIR T 2MSIBD p,- pin1)
Al S

Substitution of these uaatites 11 Fguudion (13 gives:

[ NI R R e

- WO L AN 147

‘ DAR L - 159 . 0 L BAR 002 - {iu0g?
‘ ¢ l( . T )

{ AR

% IR l'::( oy )

Y )
f b, “‘ " nvthe X
of the Ei function. The nextstep is to find the value of x from
the tables. ‘The guantity in the body of the table nearest 2,218
is 2.000 Henee, the value of <. to three decimals, read from

the 1able, is 0.06S.

foc- xtad 2,218 s the vadue

4202 )
ST R.068
1
4202
R h4.6'} s
D ohé 4.6 hour

Example 4. ['wo wells, A und B, ure separated by a distance
af 1100 1, A well pressute huild-up test on A has yielded an

B.172

effective reservoir productivity af 4400 sad. -t (kh). When A
is produced at s constant rate of 275 STB/day, s pressure
drop of 10 psi is observed at B after 108 hours. Fluid and

formation constants are;

u = U4 cp,

B = 1.47 IR PR I PR IS
£ 002

¢ 1Sy s .

What v the effective permeability of the inlervening tor-
mation?
Substituting these values in Equation (1),
10> 0.0141 ~ 4400
PRI TR WY B
F)( Yar4 - 1SY 21078 w04 < 0.02 - lllUO)‘)

w( )

0010 {from the tables)

4.0319

K == 135 md. (effecrive)
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APPENDIX A

Labte of the Exponential Integral
f19) == — Bi(—~ x}
0.00 < x < 0.209, Interval =: 0.001
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. A"EVDIX A chuhld)
Table of Exponential Integral
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ol 02 03 04 06 080l 02 03 04 06 0810 [lovisicant fiovres is ade.
t— quate.
APPENDIX B
[ Chart- for the Calculation of the Exposential Integral
: By rearranging Equation (1) and introducing dimension- The chart consists of two bracches of the Eicurve plotted -y
less nriah_ks. the calculation of Exponential Integrals is sim-  on double logrrithmic paper. Valucs of t are plotied along the ;
plificd. This chart may be used whenever accuracy 10 1Wo 3ig- 5 axis. Values of — Ei ( — () are plotted along the Y-axis.
mﬁLc::\; ggurr;s n_s“ a:??l"?)“ for the problem at hand. The first branch, marked I, covers the range of  from
* ! 0.0001 to 0.01; the second branch, marked II, covers the
B q“*’ ) range of { from 0.01 to 1.0. Values of T are indicated sloag
. 00T4Tkh thess curves for convenience in reading. “Values of — Bi(—t)
: 1 aga St covers the range from 0.22 to 8.6. These are indicated st the
kT left of the chart.
- Then, Equation (1) may be writien Exampie [, Consider the point O, (t) locacoda_uannchll
AP = P [— EBi(—1)) {=006—Ei(~1) =23
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El Paso Natural Gas Products Company

HORSESHOE GALLUP FIELD
SAN JUAN COUNTY, NEW MEXICO

WELL COMPLETIONS AS OF FEBRUARY 11, 1959

Case No.

Exhibit No.

Date

_February 18, 1959

o

b
Operator ul Location : Completion : Perforations Total
. Leage Well No. 1/4 1/4 Sec.-Tem-Rng : Date : Sand "A" "Sand "B"” Depth BOPD GOR
Arizons Explorations, Inc.
Petro-Atlas-Bolack 1 NW SE 9-30-16 10-28-56 1150-1154 1283 30
_ 1159-1163
1169-1179
1187-1195
Wagenseller 1 SE SW 9-30-16 6~24-57 . 1020-1054 1201 55
Atantic Refining Company ‘
Navajo 1 SE SE 32-31-16 10-1-58 1091-1094 1193-1224 1285 131 116/1
1096-1128
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 32-31-16 10-10-58 1142-1182 1258-1284 1330 137 112/1
Navajo 5 SE SE 30-31-16 10-20-58 1165-1201 1282-1316 1370 125 180/1
Navajo 6 NW SE 30-31-16 po...nu..mm 1208-1245 1327-1349 1380 127 96/1
Navsajo 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 57/1
Navajo 9 NW NE 30-31-16 11-14-58 1269-1297 1389-1403 1454 124 138/1




==

HORSESHOE GALLUP FIRLD Page No. _2
SAN JUAN COUNTY, NEW MEXICO Exhibit No.__10 :
WELL COMPLETIONS AS OF FEBRUARY 11, 1959 :
Operator . Location. . Completion = Pexforations T Total Potential T
Lease : Well No. : 1/4 1/4 Sec.-Twn-Rag :  Date Sand "A" Sand "B  + Depth : BOPD : GOR :
Adantic Refiniag Compeny o — = =
Navajo | 10 SE NE 30-31-16 11-17-58 1231-1262 1352-1367 1422 135 291/1 M
Navajo ‘1 NW SW 29-31-16 11-24-58 1201-1236 1326-1339 1400 158
Navajo 12 SE SW 29-31-16 11-30-58 1157-1190 1285-1295 1345 288
Navajo 13 NW NE 32-31-16 12-8-58 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 B4 2
Navajo 16 SE NE 31-31-16 11-26-38 1216-1224 1310 119 243/1
Navajo 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 1286-1288 1357 114
1206~1230 1297-1308
Navajo 19 NW SW 30-31-16 1-20-59 1256-1284 1356-1374 1421 277
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 1194~122] 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 28 NW SE 31-31-16 1-12-59 1168-1184 1320 87




HORSESHOE GALLUP FIELD
SAN JUAN COUNTY, NEW MEXHK.O
WELL COMPLETIONS AS ©)F FEBRUARY 11,1959

Page No. 3
Exhibit No._ 10

Operator : : Location - : Completion : Perforations : Total Potential
Lease Well No. : 1/4 1/4 Sec.-Twn~-Rng : Date : Sand "A" Sand "B"” o ooepth @ BOPD GOR
Atantic Refining Company _ 4 B
Navajo 30 NW NW-31-31-16 2-5-59 1170-1189 1315 96
Ute 1 SW SW 36-31-16 1()-31-58 1614-1660 1777 95 TSTM
Banner Drilling Company
. 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
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 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 swW 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 1250 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 3-31-16 2-1-59 1585-1630 2117 189




HORSESHOE GALLUP FIELD

SAN JUAN COUNTY, NEW MEXICO Page No. 4
WELL COMPLETIONS AS OF FEBRUARY :1,i959 Exhibit No. 10 _
.rwmngqb« : Location : Completion Perforatians : Total : Potenual :
Lease Well No. @ 1/4 1/4 Sec.-Twn-Rng Date : Sanl "A” : Sand "B" Poeptht @ 30PD GOR
Ton: Bolack B B
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 i-9-59 1452-1456 1544-1568 1601 150
1466-1488
‘ 1494-1500
Bolack 11 SW SE 4-30-16 1-9-59 1462-1466 15511555 1600 150
1474-1492
1501-1505
Bolack 12 NW NE 9-30-16 1-15-59 1490-1494 1630 150
1500-1534
Bolack | 14 SW NE 9-30-16 1-20~59 1234-1302 1425 148
El Paso Natural Gas Products Co.
Chimnney Rock 1 NE SE 23-31-17 12-1-57 963-990 1042-~1050 1800 1, 160 MCF
Chimuoey Rock 2 NE NE 15-31-17 12-11-57 876-890 943 2,480 MCF
Chimney Rock 1-A SE SE 24-31-17 11-29-58 1390-1416 1504-1535 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
Horseshoe Canyon 1 NE SE 4-30-16 9-21-56 1300-1324 2075 125 -
Horseshoe Canyon 2 SW NV 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
Horeeshoe Canyon 4 SE SW 3-30-16 11-3-57 1504-1532 1593-1623 1669 95 99/1




HORSESHOE GALLUP FIELD
SAN JUAN COUNTY, NEW MEXICO A Page No. 5

WELL COMPLETIONS AS OF FEBRUARY 11, {959 Exhibit No._ 10
ﬂﬂmzum,ﬂi ) R : Location a3 Completion Perforations : Total Potertial :
Lease Do Well No. ¢ 1/4 1/4 Sec.~-Twn-Rng Late : San.g "A” : Sa. ' "B" Todepth SOPD OO.W :
EI Paso Naturcl Gas Products Co. o ) B
Horseshoe Canyon 5 SE SE 4-30-16 5-16-58 1304-1322 1386-1418 1491 . 89 79/1
Hoxseshoe 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-.518 1584-1612 _.m..\..c | 130 31/1
Horseshoe Canyon 8 NE SW 4-30-:6 5-29-58 1110-1136 1198-1206 1305 128 39/1
1234-1242 :

Horseshoe Canyon 9 SE NW 3-30-.6 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 12] 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
E,S.mmunoa Canyon 13 SE SW 4-30-16 1-14-59 1098-114C 1250 79 89/1
Horseshoe Canyon 1-B NW NW  3-30-16 6-22-57 1617-1661 1735-1757 1789 17 180/1
Horseshoe Canyon th NE NW 4-30-16 10-5-57 1108-1124 1202-1240 1287 111 90/1
Horseshoe Canyon 3-B SW NW 4-30-16 11-19-88 1081-1127 1174-1214 1277 113 79/1
Horseshoe Canyon 4-B NW NW 4-30-16 11-21-58 1072-1109 1172-1212 1233 117 85/1
Horseshoe 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




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

Page No. 6
Exhibit No. 10

* 4-1/2" Production Casing.

Ope:rator : : Location : Completion : Perforations v Total Poteatial
Lease : Well No. @ 1/4 1/4 Sec.-Twn-Rang Date : Sand "A” Sand "B” Ioepth @ 20PD 0 GUR :
El Paso Natural 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 113 53/1
Horseshoe Ute 8 SW NW 34-31-16 12-3-58 1253-1289 1428 106 57/1
Horsesioe 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 11 SW SE 34-31-16 12-9-38 1380-1419 1558 103 77/1
Williams 1 SW SE 11-30-16 9-17-58 2288-2314 2382-7404 2459 103 126/1
Willian:s 1-A NW NW 12-30-16 10-24-58 1837-1875 2290 54 TST™M
Magnolia Petroleum Company
Navajo 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 Corp. :
Aldlin 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 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 3-B* NW SW 11-30-16 11-30-58 1748-1774 . 1841-1874 1980 185




HORSESHOE GALLUP FIELD

. Page No. 7
SAN JUAN COUNTY, NEW MEXICO Exhili T
WELL COMPLETIONS AS OF FEBRUARY 11,1959 xhibit No. 10
ﬂ%ﬁcn , : : Location : Completon : Perforations : Total Potential
Lease : Well No. @ 1/41/4Sec.-Twm-Rng Date : BDand AT : Sand "B” : wepth @ DOPD GOR
Pan American Petroleum Corp.
0. J. Hoover 4-B° SW NW 11-30-16 1-22-59 1684~-1720 1792-1818 1882 59
0. J. Hoover 5-B NE SW 11-~30-16 1-18-39 1832-1868 1933-1961 2030 165
. O. J. Hoover 6-B SW SW 11-30-16 2-1-39 1943-1970 2026-2060 2117 189
0. J. Hoover i-C* SE SW 11-30-16 11-1.-58 2056-2076 2146-2175 1856 216
Petro-Atlas, hc. _
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 1162-1206 1278-1306 ~ 1365 120 195/1
Horseshoe Canyon 1-B NE NE 9-30-16 7-23-57 1504-1542 1711 T 134
Horseshoe Canyon 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 1522~1566 1730 112 TST™M
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 10-10-538 1073-1121 1266 140
Horseshoe Canyon 3<D NW NE 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-E NE NW 9-30-16 14-22-38 1481-1520 1628 118
Ute 1 SW SE 33-31-16 9-7-58 1135-1142 1257-1278 1350 128
1146-1166 .

1169-1178




HORSESHOE GALLUP FIELD

SAN JUAN COUNTY, NEW MEXICO Page No. 8
‘ WELL COMPLETIONS AS OF FEBRUARY 11, i959 Exhibit No. 10
Pl e S -~ = et
Oprator : : Location ¢ Completion : Perforations . Total Potential
Lease D Well No. ¢ 1/4 1/4 Sec.-Twn-Rog Date : Seand A" : Sand "B” D oDepth @ BOPD GOR
Petro-Atas, Ic. : T
Ute 2 NW SE 33-31-16 9-18-58 1140-1182 1266-1278 1350 131




CHIMNEY ROCK FIELD

m.mmn.Za.. 9
SAN JUAN COUNTY, NEW MEXICO Exhibit No. 10
WELL COMPLETIONS AS OF FEBRUARY 11, 1959 —
ey == ——— e
Operator : : Location : Completion Perforations ¢ Total : Potential :
Lease : Well No. : 1/4 1/4 Sec. 1.~.€=-?m : Date : Sand "A" : Sand "B" : Depth : BCPD : *“ GOR :
' Bayless Oll Company
Navajo 2 SE NE 5-31-17 5-18-58 1111-1163 * 1225 60
Navajo 4 NE NE 5-31-17 5-18-58 1133-1166 * 1166 50
Honolulu Oil Corporation ‘
Navajo 2-5 NE SE 5-31-17 12-5-58 1107-1117 1170 .39
Humble Oll & Refining Co.
Navejo 1-F NW NW 4-31-17 11-5-58 ; 1147-1160 1227 30 167/
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 1084-1116 1126 117 129/1

* Open Hole




Average Porosity
Medlan Permeability

Average Connate Water Saturations

Average Total Water Saturations

Average Residual Oil Saturations

Numper of Wells

HOP.SESHOE GALLUP POOL
SAN JUAN COUNTY, NEW MEXICO
CORE ANALYSIS OF SANDS "A" AND "B”

SAND “A" SAND "B"

14.3% 18.1%

35 md. 95 md,

40 % 35.5 %

46.1% 40.6 %

13.5 % 15.59 i
I
|

22 18

El Paso Natural Gas Products Company

Case No. 1596
Exhibit No. 11
Date February 18, 1959




El Paso Nawral Gas Products Company

Case No. - 1596
Exhibit No. 12
Date February 18, 1959
HORSESHOE GALLUP FIELD
SAN JUAN COUNTY, NEW MEXICO
BOTTOM HOLE. PRESSURES SANDS "A"™ AND "B"”
Cﬁ«nﬁ”ﬁ : : Location ¢ Survey : Shut-In Time: 'BHP :
- . PR - . . -« A e . B8 I > SN "yt .
. Lease : Well No..: 1/4 1/4 Sec.-Twn-Rog Date :  Hours : *Sand "A" . Sand "B"” : *** Sand "B" : Remarks
5 Paso Natural Gas Products Co.
Horseshioe 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
Tnitial BHP Survey
Horseshoe 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 Completicn
. 10-4-57 48 221 Initial BHP Surveys

Gradient 0.335 psi/ft.

*  Datum ¢ 4175'
*¢  Datum # 4075'
*** Datum ¢ 4175’




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"
" ——— R R L
Operator : : Location : Swab Test : Pump Test :
Lease : WellNe. : 1/41/4Sec.-Twn-Rng : Sand "A" : Sand 'B" : Sand "A" : Sand 'B" : Remarks
: : :  BOPD : BOPD :BOPD--GOR:BOPD : GOR:
El Paso Natral Gas Products Co.
~ Horseshoe Canyon 4 SE SW 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 sandoil fractured.
Horxrseshoe Canyon 8 NE SW  4-30N-16W 109 193 89 79 Both sands sandoll fractured.
Horseshoe Canyon 2-B NE NW 4-30N-16W 100 50 Neither sand sandoil fractured.
Horseshoe Ute 4 NE SW 33-3IN-16W 203 264 Both sands sandoll fractured.
Atiactic Refining Company
Navajo 1 SE SE 32-3IN-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 POGL
San Juan County, New Mexico

Subsurface Equipment

1. 5-1/2", 15.50%, J-55 production casing is set through both pro.lucing
zones and cemented. Cement is circulated across both -ones by tie
gingle stage method.

2. 1-172", 2.754%, ]-55, non-upsct wbing will be used to producc tie
lower <one. A teasion type retrievable production packer will be run
and set on this tubing string. This will maintain separation between

the two <ones. A paralie] tubing string ancher will be run in tiis tubing
string to anchor the tuping string for the top wone.

3. 1-i/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,

4. Tie pumps for each ~one will be a i-1/4"common working barrel tubing
g g
pump. The pumps will be sciivated by scparate rod strings.

Tubing Head
1. The tubing head will suspend tie tubing strings separately.
Pumping Unit

1. Existing pumping units are of sufficient rating to pump both .ones at
the same time.

2. The pumping of both <ones at the same time with the san.e pumping
unit can be accomplisaed by using a dual horse's head.

Metering of Oil

1. Each zone will produce inte a separator. The scparators will consist
of a single unit with a dlvider between the separator chambers.

2. Oll from the separator will be nietered by positive Jdisplacement
imeters. Inidividual meters will be used for each zone.

3. After ofl is mctered it will be commingled into the existing flow line
to the exdisting battery.

4. By metering tue oil in this manner it will not be necessary to construct
storage facilities and separate flow lines for each zone.




Schematic Diagram of Subsurface Equipment
Duol Pumping Installation

Horseshoe — Gallup Oil Pool
San Juan County, New Mexico
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EL PASO NATURAL GAS PRODUCTS CO.
DATE: FEB. 18,1959

EXHIBIT NO. 14

CASE NO. I596
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Schematic Diagram
Separating and Metering Installation : )

EL PASO NATURAL GAS PRODUCTS CO. Dual Completion
DATE: FEB. 18,1959 .
EXHIRIT NO. IS Horseshoe Canyon—Gallup Oil Pool

CASE NO. 159¢ . San Juan County, New Mexico




HORSESHOE GALLUP FIELD

SAN JUAN COUNTY, NEW MEXICO

DUAL CARRIER BAR HORSEHEAD INSTALLATION
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EL PASO NATURAL GAS PRODUCTS CO.
DATE: FEB. 18,1959
EXHIBIT NO. 16
CASE NO. 1596




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

CASE NO. 1396
EXHIBITS 10 tairu 16




HORSESHOE GALLUP FIELD
SAN JUAN COUNTY, NEW MEXICO

WELL COMPLETIONS AS CF FEBRUARY 11, 1939

El Paso Natural Gas Proaucts Comypany

Case No. 1596
Exnibit No. 10 .
Jate rebruary 18, 1959

Operator o : : Location : Completion i wvmﬂmogﬁgu. fotal u Potenrtial
Lease ¢oWell Noo @ 1/4 1/4 Sec.-Twn-Rng Date : Sami "A” Sead BT epth @ BOPD GOR
Arizona Explorations, Inc.
Petro-Atlas-Bolack 1 NW SE 9-30-16 10-28-56 1150~1154 1233 30
1159-1163
1169~1179
1187~1195
Wagenseller 1 SE SW 9-30-16 6-24-57 1020-1054 1201 35
Adantic Refining Company
Navajo 1 SE SE 32-31-16 10-1-58 1091-1094 1193-1224 1285 131 116/1
1099-1128
Navajo 2 NW SE 32-21-16 10-2-38 1102-1132 1199-1238 1289 133 98/1
Navajo 3 SE NW 32-31-16 10-3~58 1117-1153 1235-1262 1300 135 93/1
Navajo 4 .2<< NW 32-31-16 10-10-38 1142-5182 1258-1284 1350 137 11z
Navajo S SE SE 30-31-16 10-20-58 1165-1201 1282-1316 1370 . 125 180/1
Navajo 6 NW SE 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 138/1

G e

1454 124




HORSESHOE GALL.UP FIELD
SAN JUAN COUNTY, NEW MEXIC)
WELL COMPLETIONS AS OF FEBRUARY 11, 1959

——————

.
?maz?n
Exhibit No._ 10 i

Operavor B ronﬂﬁoa L Ooﬁuﬁ&:ﬁi : Pevforations © Total Potestial :.:{.ll
Lease Well No. 1/4 1/4 Sec.-Twa-Rnyg Date : Sand "A" : Sand "B” Dovepth ¢ BOPOD Aok
Adantic Refining Company T h B ) B ) o
Navajo 10 SE NE 30-31-16 11-17-38 1231-1262 1352-1367 1422 135 291/1
Navajo 11 NW SW 29-31-16 11-24-58 1201-1236 1326-1339 1400 158
Navajc 12 SE SW 29-31-16 11-30-58 1157-1190 1285-1295 1345 288
Navajo 13 NW NE 32-31-16 12-8-38 1135-1366 1259-1268 1310 445
Navajo 14 SE SW 32-31-16 12-27-58 1134-1172 1305 95
Navajo 15 NW Sw 32-31-16 12-31-38 1155-1180 1314 227
Navajo 16 SE NE 31-31-16 11-26-58 1216-1224 1310 119 213/1
Navajo 17 NW NE 31-31-16 1-6-5% 1i57-1179 1236-1248 1310 195
Navajo 18 SE SW 30-31-16 1~20-59 1196-1198 1286-1285 1357 114
1206-1230 1297-1308
Navajo 19 NW SW 30-31-16 1-20-59 1256-1284 1356-1374 1421 277
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 163
Navajo 22 NW SE 29-31-16 12-16-58 :w.»-wnwp 1320-1336 1348 wwo.
Navajo 25 SE NE 29-31-:6 1-14-59 1304-1326 1460 67
Navajo 27 SE SE 31-31-16 1~-28-59 1126-1146 1281 320
Navajo 28 NW SE 31-31-16 1-12-59 1168-1184 1320 87




HORSESHOE GALLUP FIELD |
SAN JUAN COUNTY, NEW MEXICO Page No. 3

- REEEEEE———

WELL COMPLETIONS AS )F FEBRUARY 11,1959 Exhibit No._10
PR =
Operator : : Location Completion Perforations : Total Potenrial :

"~ Lease Well No. : 1/4 1/4 Sec.-Twn-Rng Cate Sand "A" Sand "B Depth BOPD : GOR
e

Adantic Refining Company .
Navajo 30 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 UHEEN Ooammm

. 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 1:~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 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 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 3-3i-16 2-1-59 1585-1630 2117 189




HORSESHOE GALLUP FIEBLD

SAN JUAN COUNTY, NEW MEXICO Fage No.
WELL COMPLETIONS AS OF FEBRUARY 11,1959 Exhibit No._1
Operator : Location ¢ Completion Pexforations ¢ Toral Potential
Lease . Well No. 1/4 1/4 Sec.-Twn-Rng Date : Sand "A" : Sand "B" : Depth @ B30PD COR
A,me,zwowmnw
Bolack 9 SW NE 3-30-16 11-11-57 1588-1612 1714-1722 1760 168
1614-1616
1620-1624
1628-1632
Bolac’: i0 SE NW 10-30-16 1-9-59 1452-1456 1544-1568 1601 150
) 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 1-20-39 1234-1302 1425 148
El 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 12-11-87 876~890 948 2,450 MCF
Chimaey Rock 1-A SE SE 24-31-17 11-29-58 1390-1416 1504-1535 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
Horseshoe Canyon 1 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 Canvon 3 SENE 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 pmwwnpﬁu 1669 95 99/1




HORSESHOE GALLUP FIEL WG

SAN JUAN COUNTY, NEW AMEXICO Page No. 5
WELL COMPLETIONS AS OF FEBRUARY 11, i939 Exhibit Zo.!.p—lcl-
H.wu.y._..vi o : o Location “r CM:.,.E”.MM.MJ : — i.w.n.cqm:,:m lthw..m.ﬂ!fH o ﬂdﬂmﬂﬂwt T A
i A - Well No. i id T7d Seo Twn-lag ¢ date S L S
Rl Paso Natural Gas Products Co. o S

‘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 1500-1520 1876~-1601 1698 118 22/1

. Horseshoe Canyon 7 NE SW 3-30:16 5-21-58 . 1474-1518 1584-1612 1670 130 3171
Ion,mmmscm Canyon 8 NE SW 4-30-16 5-29-58 1110-1136 1198-1206 1305 128 39/1

1234-31242

Horseshoe 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
Horseslioe Canyon 11 | SE SE 3-30-16 12-24-58 1464-1508 1580-1600 »o»w 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 o120 79 89/1

. Eorsest:oe Canyon 1-B NW NW  3-30-16 6-22-57 1617-1661 1735-1757 1789 17 180/1
Horsesi:oe Canyon 2-B NE NW 4-30-16 10-5-57 . 1108-1124 1202-1240 1287 111 30/1.
Horseshoe 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
Horsesnoe Canyon 5-B NE NW 3-30-16 12~16-58 1595-1637 1766 102 138/1
Horseshoe Ute ! 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




HORSESHOZ GALLUP FIELD

Page No. 6
SAN JUAN COUNTY, NEW MEXICO Exh N
WELL COMPLETIONS AS OF FEBRUARY 11, 1959 it No. 10
Cwﬁnwﬁz. : : Location . Couﬁ.ﬁ.mﬂon : Perforations o fotal Potential
_ease © Well No. ¢ 1/4 1/4 Sec.-Twn-Rug Vate : Sand "A” : Sand "B Dodepth @ BOPYD COR
El Paso Natural Gas Products Co. » T B
Horseshoe Ute 4 NE SW 33-31-16 11-16-58 A 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 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 68/1
Horseshoe Ute 11 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 16~24-58 1837-1875 ' 2290 54 TSTM
Magnolia Petroleum Company
. Navajo 1-A SE NE 24-31-17 2-6-59 1397~1405 . 1500~1515 1565 120 : - 238/1
Mounsanto Cheinical Company
State 1-H SW NW  2-30-16 8-29-57 1530-1593 1720 37
Pan American Petrolewa Corxp.
Aldlin 1-A NW NE 10-30-16 8-22-58 1492-1512 1582-1614 1685 79
Ajdlin 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 1776-18618 1890~1918 1949 96
0. J. Hoover | 3-B* NW SW 1i-30-16 11-30-58 1748-1774 1841-1874 1980 185

* 4-1/2” Production Casing.




HORSESHOE GALLUP FIELD

. S ) . Page No. 7
SAN JUAN COUNTY, NEW MEXICO Eyhits; A
WELL COMPLETIONS AS OF FEBRUARY 11,1959 Xhibie No. 10
ﬂ,ax; ator E : Location . Completion Perforations . Total Porential =
Lease - D Well No. @ 1/4 1/4 Sec.-Twn-Rng Date : Sand "AT : Sand 8" Podepth @ BOPOD GoK
Pan Anierican Petroleum Corxp. B
O. ]. Hoover , 4-B* SW NW 11-30-10 1-22-59 1684-1720 1792-1818 1885 59
O. J. Hoover 5-B NE SW 11-30-16 1-18-59 1832-1868 1938-1961 2030 165
. 0. J. Eoover 6-B SW SW 11-30-16 2-1-59 1943-1970 2026-2060 2117 189
0. }. 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
Hoxseshoe Canyon 2-A NW NE 4-30-16 7-30-57 1162-1206 E.\m.._.woo 1365 120 195/1
Horseshoe Canyon 1-B NE NE 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
. Horseshoe Canyon 1-C NW NE 3-30-16 10-9-58 1522-1566 1730 112 TST™
Horseshoe Canyon 1-D NE NE 5-30-16 10-7-53 1088-1133 1182-1222 1265 148
Herseshoe Canyon 2-D SE NE 5-30-16 10-10-38 1073-1121 : 1266 140
Horseshoe Canyon 3-D NW NE 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-E NE NW 9-30-16 l1-22-58 1481-1520 1628 118
Ute 1 SW SE 33-31-16 9-7-38 1135-1142 1257-1278 1350 128
) 1146-1166
*4-1/2" Production Casing.

o 1169-1178

———————,————




HORSESHOE GALLUP FIELD

SAN JUAN COUNTY, NEW MEXICO Page No. ©
WELL COMPLETIONS AS OF FEBRUARY 11, 1959 Exhibit No._16
..CT: ate : : Location ¢ Completion ms.momm:o:m ] T o Total ) Potential -
Leasc D Well No. @ 1,/4 1/4 Sec.-Twn-Rnyg Date : Sand A" : Sand "B” T oDepth S50PD : GOR
Petro-Atas, Inc.
Ure 2 NW SE 33-31~16 9-18-58 1140-1182 1266-1278 1350 131




CHIMNEY ROCK FIELD

wmwn No. 9
SAN JUAN COUNTY, NEW MEXICO . .
; Exhibit No. 10
WELL COMPLETIONS AS OF FEBRUARY 11, 1959 E—
Operator : : Locatiou : Completion : Perforations o Total : Potential
Lease : Well No. : 1/4 1/4 mao.-.ﬂiu-wmmv : Date o Sand "A" : Sand "B" : Um.mv : - BOPD : GOR
I T — :
. Bayless Oil Company ,
Navajo 2 SE NE 5-31-17 S-18-58 1111-1163 * 1225 60
Navajo 4 NE NE 5-31-17 5-18-58 1133-1166 * 1166 50
Honolulu Oil Corporation
Navajo - 2-5 NE SE 5-31-17 12-5-58 1107-1117 1170 59
Humble Oil & Refining Co.
Navajo 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 1084-1116 1126 117 129/1

* Open Hole




HORSESHOE GALLUP PCGOL
SAN JUAN COUNTY, NEW MEXICO
CORE ANALYSIS OF SANDS A" AND "B"

Average Porosity

Median Perme’evxbulty

Average Connate Water Saturations
Average Total Water Saturations

Average Residual Oii Samrations

Number nof Wells

SAND "A"
14.3%

35 md

40 7

40.1 %

-
iz

[
[V
wn

o

22

El Paso Natural Gas Products Company

SAND "B"

18.15%

95 md.

35.5 %

40.6 %

[
o
wn

2

18

Case No. 1596
Exhibit No. 11
Date February 18, 1959




El Paso Natural Gas Froducts Company

Case No. - 1395
Exhibit No. 12
Date February 13, 1539
[HORSESHOE GALLUP FIELD
JAN JUAN COUNTY, NEW MEXICO
BOTTOM HOLE PRESSURES SANDS "A™ AN "B”
WPeratoy : : Location : Survey : Shut-In Time: BHP :
. Leasc : Well No.,: 1/4 1/4 Sec.-Twn-Rn;: Daie Hours : _*Sand "A" : ** Sand "B" : *** Sand "B" : Remarss
El Paso Natural Gas Products Co.
iorsesaoe Canyon 1 NE SE  4-30-10 2-8-59 72 233 201 Natural Complerios
rlorseshoe Canyon 4 SE SW  3-3u-19 li-i-357 48 243 209 Natural Conpletios.
Initial 367 Survey
dorsesaoe Canyon O NW.NW 10-30-1&  1-23+39 43 194 Sandoil Fractuared
Horscs.ooe Canyon 8 NE SW  4-30-15 1-29-59 192 180 Sandoil Fractuced
Horscsaoe Canyon 2-B NE NW 4-30-10  9-24-37 49 275 243 Nataral Completion
. : 10-4-57 43 221 Latial 3P Surveys

Gradient 0.335 psi/ft.

-

vatum 7 4175°
**  Oatum r 4075°
s Dztum F 4175




El Paso Natural Gas Products Company

Case No. 1596
Exhibit No. 13
Date February 138, 1959
HORSESHOE GALLUP FIELD
SAN JUAN COUNTY, NEW MEXICO
INDIVIDUAL PRODUCTION TESTS OF SANDS "A" AND 8"
Operator : : Location : Swab Test : Pump Test :
Lesse : WellNo. : 1/41/4Sec.-Twn-Rng : Sand "A" :. Sand "B" : Sand "A" - Sand "B”_: Remarks
_ i L ] : BOPD _: BOPD : BOPD---GOR : BOPD : GOR :
El Paso Natral Gas Products Co. : «
~ Horseshoe Canyon 4 SE SW 3-30N-16W 21 TSTM 74 125  Neither sand sandoil fractured.
Horgeshoe 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 NE NW 4-30N-16W 100 S0 Neither sand sandoil fractured.
Horseshoe Ute 4 NE SW 33-3IN-16W 203 " 264

Both sands sandoll fractured.

Adantic Refining Company R
Navajo 1 SE SE 32-3IN-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 OIL POOL
San Juan County, New Mexico

Subsurface Equipment

i.

5-1/2", 15.50#, J-55 production casing Is set through both producing
zones and cemented. Cement is circulated across bothy -ones by tie
single stage method.

1-172", 2.754, ]-55, non-upsct tubing will be used to produce the
lower zone. A tenslon type retricvable production packer will be run
and set on this tubing string. This will maintain separation between
the two cones. A paraliel tubing string anchor will be run tn this tubing
string to anchor the tublng string for the top .one.

1-1/2", 2.75%, ]-55 non-upset tubing will be used to produce tw top
zone. This tubing string will be latched into the parallel wbing string
anchor,

The pumps for cacii <one will be a 1-1/4"common working barrel tubing
pump. The pumps will be activated by separate rod strings.

Tubing Head

1.

The tubing head will suspend t:e tubing strings separately.

Pumping Unit

1.

Existing pumping units are of sufficient rating to pump both <ones at
the same time.

The pumping of both zones at the same time with the san.e pumping
unit can be accomplisned by using a dual horse's head.

Metering of Oil

1.

Each cone will produce into s separator. The separators will consist
of a single unit with a Jdlvider betwcen the separator chambers.

Oll from the separator will be metered by nositive displacement ’
meteis. Inidividual meters will be used for each zone.

After oil is metered it will be commingled into the eyxisting ftow line
to the existing battery.

By mctering tiie oll in this manner it will not be necessary to construct
storage facilites an separate flow lines for each <one.




Schematic Diogram of Subsurface Equipment
Dual Pumping Installation

Horseshoe —- Gallup 01l Pool
San Juon County, New Mexico

_rm~_~N_~”u._____ Upper Zone Rod String — Sand A
R Upper Zone Tubing String—Sand A
{¢———--———— Lower Zone Rod String ——Sand B
f4»-—~-— Lower Zone Tubing String—Sand B8
!
|
i
f4—————— Production Casing
!
Saend A
. [4———— Upper Zone Pump
|
~——— Porallel String Anchor
With Latching Sub On

Upper Zore Tubing String

Sand A
Upper Zone —

Perforations

o066 © 0 6

-« Tension Type Retrievable
Production Packer

Saoand 8B
Lowes Zone Pump

‘ .

Sand B
Lower Zone —

Perforations

00 00000

EL PASO NATURAL GAS PRODUCTS CO.
DATE: FES8. 18,1959

EXHIBIT NO. 14

CASE NO. 1596




Sand A
Upper Zone
Production

Sand 8
Lower Zone

Production

- Gas

Chect

4

Valve

Valve
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X

—
—_—
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A p——

Secaems 3

v ————
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j¢e——Separator

Positive Dispiocement
Meter

Partition Betweaen

Separators

lj¢—~ Separator

Positive Displacemaent
Meter

e e T T

To Tank
Battery

N

EL PASO NATURAL GAS PRODUCTS CO.

DATE: FEB

.18,1989

EXHIBIT NO. IS
CASE NO. 1596

*

Check

Schematic Diagram

Valve

Separating and Metering Installation

Dual ooav_m.zo:

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




HORSESHOE GALLUP FIELD

SAN JUAN COUNTY, NEW MEXICO

OUAL CARRIER BAR HORSEHEAD INSTALLATION

b~

ALARLLRLRL LV L L AR VUL AL LA AL LR BB R R R BB . W x)_% b
S s

AR LB AR AAUL R LR G A DR URADD

SIDE VIEW FRONT VIEW

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

EXHIBIT NO. i6

CASE NO. 1596




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

CASE NO. 1596
EXHIBITS 10 thru 16




CORE ANALYSIS REPORT

FOR

EL PASO NATURAL GAS
PRODUCTS COMPANY

LOWER GALLUP SAND RESERVOIR
HORSESHOE CANYON MO. 4 WELL
HORSESHOE CANYON FIELD

SAN JUAN COUNTY, NEW MEXICO
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TELEFHONE

®

Engineering Laboralories

A DIVISION OF TEKOIL CORFCRATION
407 SOUTH HASKELL AVENUVE

Dallss 70, Feras FILE NO.

TAvLoR 4-0173 April 15, 1958 EP- 3037

E. Paso Natural Gas Products Company
Box 116: ,
Ei Pazo, Texas

Attention: Mr., Roy Allen
Gertiemen:
Routine Core Analysis Results

lower Gallup Sand Reservoir - Horseshoe Canyon No. 4 Well
Horsezhoe Canyon Field=ww=-w=«-San Juan County., New Mexico

You will find ercleosed 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
toring tools. Samples of the recovered core were selected in the field
by a representative of the El Paso Natural Gas Products Company and
shipped to our laboratory in Dallas for plug type analysis.

Ssmpies from the depih intcrval 1588 feet to 1623 feet representing the
most obvious xy productive portion of the formation were frozen and shipped

in irsvlated freeze boxes., The remaining cores were shipped unpreserved
in cardboard cartons. With the exception of any feet which were solid
thale, complete routine analysis results were requested on each foot of
core submitted. Also, it was requested that each foot of core be care-
fully examined for fractures by a qualified geologist, and that mention
te 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-
eability values which are less than 0.05 md. are reported &= zero and all
of the results obtained for the samples reported as having zero permeabil-
ity are omitted from the averages.




Reteruoir Enginesring Laborcloried

Ei Paso Natural Gas Products Company File No, EP-3037

Liquid
Horizontal Saturation

Air (¥ pore space)

Permeability Porosity Residual Total
(md.) (¥ bulk volume) 0Oil  Water
All Cores Received 60 13.1 6.7 25.9
Preserved Cores Only (Frozen) 183 18.3 12.6 39.1
Norprecerved Cores Cnly 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 obtained will be found following the tabular
data.

This opportunity to be of cervice to you is sincerely appreciated.
Yours very truly,
RESERVOIR ENGINEER]ING LABORATORIES

Z:: Zayéﬁ' C; B

Harold S. Deyo, Laboratcry®anager

Copies to:

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




= FORM 10
Retoruoir Enginssring Laboralories
ROUTINE CORE_ANALYSIS RESULTS
Compary: E} Pasc Natura}l Gas Products Company Date: April 15, 1958
Well: Horseshoe Canyon No. 4 File No.: EP-3037
Reservoir: Lower Gallup Sand Core Diameter: A"
Field: Horseshoe Canyon - Coring Fluid: -
County: San Juan Coring Tools: Diamond Q
State: New Nexico Remarks: —<w
Note: Permesbility results which are less than 0.05 md. are reported as zero.
i Liquid
Horizontal Saturation
Air (¥ pore_space
Sample{ Depth Permeability Porosity Resigual [Total
Number (ft.) |Description of Formation (md.) (% bulk volume) 0il |Water
1 |1500-01]shy calc ss w/ sh lam 0.2 9,2 4.5 23.1
2 [1501-02|shy calc ss w/ sh lam 0.2 10,0 2.2 18.4
3 |1502-03{shy calc ss w/ sh lam 0.3 10.4 0 | 28,2
. 4 11503-04jcalc ss w/ sh lam 0.2 4.4 0.4 13.7
: 5 11504=05fcalc ss w/ sh lam 0.5 13.6 4.1 { 14,5
€ [1505=06]caic 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 i%3.4
8 |1507-08[calc ss w/ sh lam 0.9 12.9 4,2 19,2
9 [1508=09)shy calc cqgl 0.1 5.0 0.2 19.4
10 |1509-10|ss w/ sh lam 165 20.5 3.9 15.5
11 [1510=11{ss w/ sh lam 0.9 12.5 5.9 14.6
12 [1511-12jss w/ sh lam 82 19.4 B.2 B.2
13 |1512-13| shy ss w/ sh lam 67 18.5 5.3 13.2
4 11513-14]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 j1516-17]s¢ 2.9 13.9 0 11,1
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 |1519-20lcalc ss w/ thin sh lam 1.3 9.6 0 12.9
;21 11520-21{ shy calc ss w/ sh lam 0.6 14,5 0 15.4
i 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 !1523-24{calc s5 w/ sh lam 0.3+ 6.8 0 29.3
| 25 11524-25calc s3 w/ sh lam 0.1 2.9 0 24,0
¢ 26 11525-26] sdy calc sh w/ thin ss strk 0.5 13.7 0 18,8
i 27% [1526-27;shy calc ss w/ sh lam 0 13.2 0 12,8
) 28 1527-28) shy calc ss 0.2 %06 0 23.8
.29 {1528-29[shy c3lc ss 0.1 8.1 0 26.3
' 30% :1529:30;3dy sh w/ thin calc ss lam 0 12.2 0 | 26.4




. FORM 10
Reservoir Enginasring Laboralories
File N~. EP-3037
. ] Liquid
Horizontal Saturation
Air (% pore space)
Sample | Depth Permeability Porosity chsidual] Total
Number | {ft.) |Description of Formation (md. ) (% bulk voiume) | 0il Water
3t {1530-31|shy calc ss 0.2 7.1 0 20.9°
32 |1521-32|calc ss w/ thin sh lam 0.1 11.2 0 24.7
23 {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 calc ss 0.1 12.6 0 25,6
37 11536-37|shy calc ss 0.1 12.3 0 17.6
38 11837-38|shy calc ss 1.0 11.8 0 19.9
39 153839 {shy calc ss 0.3 10.7 0 21.2
40 11539-40|shy calc ss 0.2 13.7 0 28.7
4} 154041 |shy calc ss 0.1 15.4 3,6 15.5
42 154142 |shy calc ss 0.3 13.2 0 22.5
43 [1542-43 ishy calc ss 0.5 11.3 3.0 20.2
44  11543<44 shy calc ss 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 ishy calc ss w/ sh lam 0.2 14.4 2.6 14,9
47  [1546-47 [shy calc ss 0.3 13.3 5.1 13,8
48 |1547-48|shy calc ss 0.1 13.0 4,1 17.0
49 }1548-49 {shy calc ss w/ sh lam 0.2 12,5 4.9 18.4
50 {1549-50|caic ss w/ sh lam 0.2 11.4 6,3 22,0
5 11950-51|shy caic «5 w/ sh lam 0.6 12.4 8.8 13.2
52 115%1-521shy calc ss 0.2 11.9 8.0 14,3
53 1552=53 |shy calc ss 0.3 12.5 ) 16,0
54 155354 [shy calc ss w/ shy sh lam 0.2 9.3 7.5 17.%
55 {1554<55(¢hy calc ss w/ sdy sh lam 0.2 9,0 4,9 19.0
56 |1555-56 {¢2y sh w/ thin calc ss strk 0.4 12,7 8.2 19.0
57 1956-57 {shy calc ss 0.1 11.7 7.5 13.9
58 |1557-58]shy calc $s 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 {shy calc ss 0.1 8.9 9.1 16.6
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 21.5
66 |1565-66 |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 .30
68 [1567-68|shy calc s3 w/ sdy sh lam 0.1 10.6 12.5% 13.6
69% 11568-69 |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* 11570-71ishy calc ss w/ sdy sh lam 0 8.7 10,9 22,7
72 1571-72|shy calc ss w/ sdy sh lam 0.1 6.7 12,2 21.7
¥y |1572-731shy calc ss w/ sdy €h 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
759% 157475 (sdy sh w/ thin calc ss strk 0 10.6 12.1 25.4

e e am ok e




“FORM 10

Redoruoir Engineering Laboraloried
File No. EP=3037

Liquid
Horizontal Saturation

Air (¥ pore space)
Sample| Depth Permeability Porosity Residusl | Total

Number| (ft.) [Description of Formation (md.) (% bulk volume) 0il Water 4
76% [1575-76{sdy sh w/ thin calc ss strk 0 11.0 3.8 259
77* [1576-77|sh w/ thin calc ss strk 0 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 0.4 8.4 0 20.0
80* [1579-80)sdy sh w/ thin calc ss strk 0 0.2 9.3 21.9
81 |[1580-81|shy calc ss w/ sdy sh lam 0.4 10,7 0.6 29.9
82 11581-82{&dy sh w/ thin calc ss strk 0.1 9,6 13.3 43.4
83 |1582-83!sdy sh w/ thin calc ss strk 1.5 12,4 6.6 29.0
84 |1583-B4)sdy sh w/ thin calc ss strk 0.2 11.2 7.6 19.8
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 11586-87lsdv sh w/ thin calc ss strk 0.7 10.9 6.8 22.8
88 [1587-88{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 ' {1%89-90|shy 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 11591-92|shy calc ss e, 262 6.6 14.9 51.6
93 |1592-93|shy ss w/ sh lam 83 23,0 13.6 29.2
94 {1593-94|shy ss w/ sh lam : 374 21.8 15.2 33,5
95 |1594=95|shy ss w/ sh lam 186 %304 16.6 31,7
96 |1595-=96{shy ss w/ sh lam 587 21.3 - 12.9 26.3
97 [1596-97|shy ss w/ sh lam 291 20,3 15,3 34,7
98 [1597-98]shy ss w/ sh lam 417 19.0 11.4 38.6
99 {1598-99|ss w/ thin sh lam 702 22,1 12,2 36.9
100 {1599-00|ss w/ sh lam 297 17.6 11.7 45.6
101 |1600-01{ss w/ sh lam 50 17.3 11.0 23.2
102 [1601-02{calc ss 7/ sh lam 0.8 6.4 1.9 51,2
103 {1602=03;shy ss w/ sh lam 45 15.9 11.7 48,1
104 [1603-04{shy ss w/ sh lam 371 13.3 10.8 35,7
105 }1604-05|shy ss w/ sh lam 86 18.8 13.7 38,7
106 |1605-06)shy ss w/ sh lam 739 19,7 17.7 32,7
107 [1606~07{shy ss w/ sh lam ‘ 1.3 14.9 19.1 36,0
108 11607-08|shy ss w/ sh lam 343 21.5 15.7 37.4
109 [1608-09|shy ss w/ sh lam 75 20.9 15.4 33,1
110 [1609-10shy ss 261 21,2 15.6 39.5
111 {1610-11]shy ss w/ sh lam 368 22,6 15.9 39.4
112 |1611-12|shy ss w/ sh lam 53 23,5 12.2 30.4
113 |1612-13{ss 354 24,4 11.8 34.0
114 [1613-14]ss 268 24,4 11.9 35,0
115 |1614-15|shy ss 70 23,7 11,0 35.3
116 |1615-16[shy ss w/ sh lam 36 21,1 7.4 42,1
117 |1616-17|shy ss 214 14.4 9.5 41,3
118 |1617-18|shy calc ss 1.5 18.6 9.5 40,3
119 |[1618-19|shy calc ss 48 19.7 11.4 37.%




FORM 10
R l .l 8"54 . r ; : a » 1
1 File No. EP-3037
B N Liquid
| Horizontal Saturation
; . Air ‘ | (¥ pore space )
Sample | Depth Permeability Porosity Residual {Total
Number | (ft.) [Descriptior’ nf Formation 1:1,) (% bulk volume)| Oil Water
120 fléi?-?O 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 11621-22|shy calc ss w/ sh lam 3.0 14.9 0.2 52,6 ,
123 11622-23|sh w/ thin calc ss strk 2.1 18.0 1.0 ]5%2,3 |
e Ihe samples which were preserved by frezzing end here. o j
1 124% 11623-24|ch w/ thin calc ss strk 0 10.2 10.1 %6.3 :
e 125*% 11624-25|sh w/ thin calc ss strk 0 9.5 5,1 32.7 !
R 126  [1625-26(shy calc ss w/ sdy sh lam 0.3 7.8 6.3 20,3
L127% 11626-27|sh w/ thin calc ss strk 0 5.6 0 16.5
128% 1627-28[sh w/ thin calc ss strk 0 9.2 o--(128.2
129% 11628-29|sh w/ thin calc ss strk 0 14.1 14,5 34.5
130* [1629-30|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 zero).

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

ARITHMETIC AVERAGES

Liquid
Saturation
Horizontal (% pore space)

Permeability Porosity Residual | Total

{md.) (% bulk volume) 0il Water

All Cores Received ’ 60 13.1 6.7 25.9
Preserved Cores Only 183 18.3 12,6 39,1
Nonpreserved Zores Only 5.8 10.8 4.1 20.1




BETCRE THE OIL OONSERVATION COMMISSION
QF THE STATE OF NEW MEXIOG

IN THE JATTER OF TIFE HEARING
CALLED BY THE CIL CONSERVATION
COMMISSION OF NEV MENICO FOR
THE PURPOSE OF CONSIDERING:

CaSE NO, 1586
Order No. R-1342

fippLIC XTION OF EIJ PAEC R. l'l‘Ul{t..u G:}h
PRODUCTS COMPANY FOR THE ESTARLIS

NENT GF TWC SEPARATE COHMON cQU??E‘

CF ZUPPLY IN THE HORSESECE--GALLUP OX1
FIELD, SAN JUAN OOUNTY, NEW MEXICC,

AND FOR THE ESTABLISHMENT OF AN
ADMINISTRATIVE PROCEDURE FOR APPROVAL

OF VELLS DUALLY COMPLETED IN EAID PRODPOSED
CONMON SOURCES OF SUPPLY UTILIZING A
CERTAIN TYPE OF MECHANICAL INSTALLATION,

ORDER OF THE COMMISSION

BY THE COMMISSION:

This cause cawe on for hearing at 9 o'clock a.m. on
February 18, 18659, at Santa Fe, New Mexico, beifore the 0il
Congervation Commisslon of New Mexico, hereinafter referred to

as the "Commimsion."

NOW, on this day of é&#n , 1659, the Commission,
a gquorum being presen ving cons ere the application ank the

evidence adduced and heing fully advised in the premises,

FINDS .,

{1) That due public notice having been given as required
by law, the Cormission has jurisdiction of this cause and the

subject matter thereolf,

(2) That the applicant, E1l Paso Natural Gas Products
Company, proposes that the produciag interval of the Gallup formu-
tion in the Borseshoe-~-Gallup 0il Field, Ban Juan County, New
Mexico, be segregated to form two separate common sources of

suppliy.

(3) That the applicant fFfurther proposes the establishment
of an adwinistrative procedure for approval of welis dually comple-
ted in said proposed common sources of supply utilizing a certain
type of mechanical installation iin exception to Rule 112-4 of the
. Commission Rules and Regulations,




-l
Case No. idpd
Order No. R~1342

(4) That the appiicunt failed to prove by a preponderance
of the evidence that the producing interval of the Gallup forma-
tion underiying the said lorseshoe-Gallup 0il Field consists of
two separate common sources oif supply with no communication
between the two. .

{6) That accordingly the subject application should be
denled.

17 IS TREEICORE ORDERLD.

That the application of El Paso Natural Gas Products Compaay
fox the establisimest of two separate common sources of supply in
the produciag intervai of the Gellup formation underlying the
Horseshoe~Galiup 0Oiil Ficld in San Juan County, New Mexico, be and
the same is hexreby denied.

DONE at Santa Fe, New Mszico, vz the day sad year hereinabove
designated.

TATE OF NEW MEXICC
L. CONSERVATION COMMISSION

/

MURRAY E. MGRGAN, Hember
Ay ‘AZ*;M A .

R !
I N S

,/
P — «

A, L, PORTER, Jr., MWember & Secretary
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GRANTHAM, SPANN AND SANCHEZ
ATTORNEYS AT LAW
O4 SIMNME BT ODOING
POST OFFCE BC>x 1O3514

ALBUQUERQUE . NEW MEXICO
s VEREIT M. GRANTHAM TFLEPHONE
CTHARLES C, SPANT! CHAPCL 33508
MAURICE SANCHEZ

December 29, 1958

/ /‘ é v
; S ,"‘
J) I
y .
P - f
) T A
P ) : 4
Secretury ' }; L ¢ £
. . . . o zf
Qil Conservation Commission P Sl 4

107 Mabry Hall, Capitol Building :
Santa Fe, New Mexico

Dear Sir:

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

We would 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
Cominission, we would like to request that it be set down for hearing
at the Febrnary meeting of the Commission.

Very truly yours,

GRANTHAM, SPANN AND SANCHEZ

2 -
e / [
. DA

CCS/bb
enclosures (3)',




) BEF ORE THE OIL CONSERVATION COMMISSION OF THE
R STATE OF NEW MEXICO

l .J

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 ) CASENQ. /oS¢
MEXICO; PROHIBITING THE COMMINGLING ) “'
OF OIL PRODUCED FROM SAID COMMON )
SOURCES IN THE WELL BORE AND PRO- )
VIDING FOR THE SEPARATE MEASUREMENT)
OF SUCH PRODUCTION; AND PERMITTING )
THE DUAL COMPLETION OF OIL WELLS )
COMPLETED IN BOTH OF SAID COMMON )
GOURCES OF SUPPLY AS AN EXCEPTION )
)
)

TO RULE 112A OF THE COMMISSION'S
GENERAL RULES

AFPPLICATION

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

1, El Paso Nztural 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 souices of supply of ¢il found within the areal
limits cf 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
Natural 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 Horseshoe-Gallup Sand A include all or a por-
tion of the following described lands in said County, to wit:

T30N, R16 W Sec, 1,2,3,4,5,9,10,11,1

T 31LN, R16 W Sec, 19,20,27,28,29,30,3
33, 34, 35, 36

T 31N, R17 W Sec, 11,13, 14,15,23,24,25

2,14
1,32,

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 Horscshoe-Gallup Sand B Include all or a portion of the following described lands in
San Juan County, New Mexico, to wit:

T3ION, R16 W Sec, 3,4,5,9,10,11, 14

T3LN, R16 W Sec, 19,29, 30,31, 32, 33

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




21l 28 more particularly defined as the lands lying
withiz the dotted green outline shown on Exhibit "A",
attached hereto and made 2 part hereof,

4, The said Horseshoe-Gallup Sands A and B are separated vertic/ "'y by an impervi-
ous shale body approximately 60' thick, and no communication of oil and gas exists between
sald separate commoz scurces of supply, 7

5, An order establishing and deliseating sz2id separate common sources of supply,
prohibiting the commingling of oll produced from szid common sources in the well bore,
and providirg for the separzte mezsurement 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 m:asuremert of producticn therefrom, as described in Exhitit “B"”, at-
tached hereto and :nade 2 part hereof, are in conformity with prudent operating practices
and will not result in waste or viclate the correlative rights of any person,

7. The rames and addresses of 21l owners and operators of record within the area
covered by this application are appended hereto 28 Exhibit "C", Copies of this application,
with Exhibits, have been sext to 2ll of said owners and operators by registered mail,

WHEREFORE, zpplicert respectfully requests that this matter be set dowa for hear-
ing before this Commission, 2nd thet upon due rotice zad hearing the Commission enter its
order establishing and delizezting the separate common sources of supply, herein desigrated
as Horseshoe-Gallup Sand A zud B prohibiting the commingling of oil produced from said com-
mon sources in the same well bore and requiring sepzrate measurement of production there-
from, and permittisg duz! c.npletion of oil wells in szid common sources in accordance with
the procedures described herein znd upon edmiristrative approval by the Secretzry of the

. Commission 26 an cxooption to Rule 112A of the Commission's General Rules, and for such
further or additiorz! relief as may be required for the prevention of waste or protection of
correlative rights in respect of this application,

GRANTHAM, SPANN AND SANCHEZ

By:j?/% /5%-‘%«

Attorneys for Applicant B
904 Simms Buil}'tﬁg, Albuquempe , N. M.




EXHIBIT "B"

- | DUAL COMPLETION EQUIPMENT
| HORSESHOE GALLUP OIL POOL
San Juan County, New Mexico

Subsurface Equipment

1. 5-1/2", 15,50%, ]-55 production casing is set through both producing zones
and cemented, Cement is circulated 2cross both zones bv 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 pecker will be run and set
on this tubing string, This will mairtain sepzration between the two zones,
A parallel 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 tep zoze,
This tubing string will be latched into the parallel tubing string anchoz.

4., The pumps for each zone will be @ 1-1/4 common working barrel tubing
pump, The pumps wili be operated by separate rod strings,

Tubing Head
1. The tubing head will suspend the tubing strings separately,
Pumping Unit

1. Existing pumping units are of sufficient rating to pump both zones at the
same time,

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

Metering of Oil

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

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

3. After oil is metered it will be commingled into the existing flow lize 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 zone.




S dIBIT

NAMES AND ADDRESL&ES OF OWNERS
AND OPERATORS IN THE HORSESHOE-
GALLUP FIELD

Ternessce Gas Transmission Company The El Dorado Refiring Co,

Durango Colorado

Stardard Oil Co, of Texas
P. O. Box 1249
Houston, Texas

Ralph Lowe
P, O. Box 832
Midland, Texas

J. Felix Hickman
3010 Monte Vista Blvd, , N. E,
Albhuquerque New Mexico

Monsanto Chemical Co,
1310 Denver Club Bldg.
Denver, Colorado

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

Colorado Oil & Gas Corp,
1000 Denver Club Blde,
Denver, Colorado

Pan American Petroleum Corp,
P. O. Box 1714
Albuquerque, New Mexico

Petro-Atlas, Inc,

2000 National Bank of Tulsa Bidg,

Tulsa Oklzhoma

Arizona Explorations, Inc,
418 Meadows Bldg,
Dallas, Te:+s

Clark & Cowden
5543 Yale Blvd,
Dallas 6, Texas

P. O Box 847 ‘ 729 E. Ma=in St,

Farmingtor, New Mexico

Charles B. Gorsales
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

Reynelds Mining Corp,
i911 Melrose Bldg,
Houston, Texas

Magnolix Petroleum Co,
P, O, Box 900
Dallas, Texas

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

Honolulu Oi! Corp,
P, O, Box 1417
Farmiugton, New Mexico

Tom Bolack
1010 N, Dustin
Farmingtor  New Mexico




Schematic Diagram of Subsurface Equipment
: Dual Pumping Installation
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- JIBIT

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

Ternessee Gas Trarsmission Company The El Dorado Refiring Co,

P. O, Box 847
Durango, Colorado

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

Ralph Lowe
P. O, Box 832
Midland, Texas

I. Felix Hickman
3010 Monte Vista Blvd, , N, E.
Albuquerque, New Mexico

Monsanto Chemical Co,
1310 Denver Club Bldg.
Denver, Colorado

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

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

Pan American Petroleum Corp.
P. O, Box 1714
Albuquerque, New Mexico

Petro-Atlas, Inc,

2000 Narlonal Bank of Tulsa Bldg,

Tulsa, Oklahoma

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

Clark & Cowden
5543 Yale Blvd,
Dallas 6, Texas

729 E. Main St,
Farmington, New Mexico

Charles B. Gorsales
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 Drilling Co,
602 Gladeview Dr.
Farmington, New Mexico

Three States Natural Gas Co,

1700 Corrigan Tower Bldg.
Dallas, Texas

Reynolds Miniag Corp,
1911 Melrose Bldg,
Houston, Texas

Magnolia Petroleum Co,
P, O, Box 900
Dallas, Texas

Humble Oil & Refiniug Co,
P, O, Box 2189
Houston, Texas

Honolulu Of! Coxp,
P. O, Box 1417
Farmington, New Mexico

Tom Bolack
1010 N, Dustin
Farmington, New Mexico




Schematic Diagram of Subsurface Equipment

Dual Pumping Installation
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'BEFORE THE OIL CONSERVATION COMMISSION OF THE
‘ STATE OF NEW MEXICO

’

IN THE MATTER OF THE APPLICATION )

OF EL PASO NATURAL GAS FRODUCTS )

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 ¢
MEXICO; PROHIBITING THE COMMINGLING ) T
OF OIL PRODUCED FROM SAID COMMON )

SOURCES IN THE WELL BORE AND PRO- )

VIDING FOR THE 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

N N Nyt N Nt

APPLICATION

COMES NOW, El Paso Natural Gas Pfoducts Company, a Texas Corporatioun,
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 Fieid of San juan County, New Mexlco, 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, herelnafter called Horseshoe-
Gallup Sand 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 Noxth, Range 16 West, San Juan County, New Mexico, The
probable productive areal limits of the Horseshoe-~Gallup Sand A include all or a por-
tion of the following described lands in said County, to wit:

T30N, R16 W Sec, 1,2,3,4,5,9,10,11,12, 14

T 31N, R16 W Sec, 19,20,27,28,29,30,31,32,
33, 34, 35, 36

T 31N, 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 oll covered by this application herein-
after called Horseshoe-Gallup Sand B, §s found at subsurface depths ranging from 1598' to

1630' in applicant's said Horseshoe Canyon #4 Well, The probable productlve areal limits

of the Horseshoe-Gallup Sand B include all or a portion: ')f the following described lands in
San Juan County, New Mexico, to wit: .

T3N, R16 W Sec, 3,4,5,9,10, 11 l4
T 31N, R16 W Sec, 19,29, 30, 31 32 13
T 31N, R17W Sec, 3,4,5,9,10, 11 13,

14, 15,23, 24,25 ‘




21! 28 more particularly defined as the lands lying
withii: the dotted green outline shown on Exhibit "A",
attached hereto and made a part hereof,

4, The said Horseshoc-Callup Sznds A and B are separated vertically by an impervi-
ous shale hody approximately €0' thick, and ro communication of oil and gas exists between
said separate common sources of supply,

5, An order establishing and delineating said separate common sources of supply,
prohibiting the commirgling of oil produced from szid common sources {n the well bore,
and providirg for the separzte measurement of production from each of said common
sources i8 necesgsary 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 measuremert of production therefrom, as described in Exhibit "B", at-
tached hereto and made a part hereof, are in conformity with prudent operating practices
and will not result in waste or viclate the correlative rights of any person,

7. The names and addresses of 2!l 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 sexnt to 211 of said owners and operators by registered mail,

WHEREFORE, 2zvplicent respectfilly requests that this matter be set down for hear-
ing before this Commission,znd that vpon due notice aad hearing the Commission enter its
order establishing and delizecting the separate common sources of supply, herein designated
as Horseshoe-Gallup Sand A 21d 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 permittisg duzl completion of oil wells in said common sources in accordance with
the procedures descrited herein and upon admiristrative approval by the Secretary of the
Commission as an exception to Rule 112A of the Commission's Geieral Rules, and for such
further or additionzl relief as may be required for the prevention of waste or protection of
correlative rights in respe:t of this applicatior,

GRANTHAM, SPANN AND SANCHEZ

Bviié g@é‘*"’*"”\

Artorneys for Applicant
904 Simms Bpilding
Albuquerque, New Mexico
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011 Conservation Commission 9 a.m., Mabry Hall, State Capitol, Santa Fe

DOCKET: REGULAR HEARING FEBRUARY 138, 1959

ALLOWABLE:

CASE 1596:

CASE 1598

(1) Consideration of the n0il allowable for March 1959

(25

Consideration of the allowable production of gas for
March 1959 from six prorated pools in Lea County, New
Mexico; also consideration of the allowable production
of gas from seven prorated pools in San Juan and Rio
Arriba Counties, New Mexico, for March 1959.

NEW CASES

Application of El1 Paso Natural Gas Products Company for the
establishment of two separate common sources of supply, for
admninistrative procedure for dual completions, and for com~
mingling of production from separate oil pools. Applicant,
in the above-styled cause, seeks an order segregating the
producing 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 an administrative procedure fer approval of
wells dually completed in said common sources of bupply
utilizing a certain type of mechanical installation in
exception to Rule 112 (A) of the Commission Rules and Regula-
tions. Applirant further seeks permiss .n to commingle the
production from said separate pools after meterlng the
production from each.

Applicztion of the Atlantic Refining Company for an order

promulgat.ing temporary special rules and regulations for

the Horseshoe -Gallup 0ii Pool in San Juan County, New Mexico.
Applicant, 1n ite ataove-styled cause, seeks an order promul-
gating tempoarary special rules and regulations for the Borse-
shoe-Gallup 0Oil Pnol in San Juan County, New Mexico, to
provide for 80-acre prsration nits in said pool.

Application of Prillips Petroleum Company for an order
establisking 80-ac¢re spacing units in the Ranger Lake-Pennsyl-
vanian Pool, lea County, New Mexico, and for extension of the
horizontal limits 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 80-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 Section 24; and W/2 W/2 of Section 25, all
in Township 12 Snuth, Range 34 East, Lea County, New Mexico,
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Docket No. 6-59

CASE 1599

CASE 1600;

CASE 1601:

Application of EFl1 Paso Natural Gas Company for 320-acre
spacing, promulgation of special rules and regulations
and for a redetermination of the vertical limits of the
Angels Peak-Dakota Gas Pool, San Juan County, New Mexico.
Applicant, in the above~styled cause, seeks an order
establishing 320-acre spacing in the Angels Peak-Dakota
Gas Pool in San Juan County, New Mexico, and for the
promulgation of special rules and regulations for said pool.
Applicant further seeks to change the vertical limits of
the Angels Peak-Dakota Gas Pool to include the interval
lying between the base of the Greenhorn limestone and the
base of the upper productive portion of the Morrison
formation,

Application of M. A. Romero and Robert Critchfield concern-
ing the operation of gas prorationing in the Rlanco Mesa-
verde Gas Pool and the Choza Mesa-Pictured Cliffs Gas Pool
in Rio Arriba County, New Mexico, and the ratable taking of
gas from said pools.

Southeastern New Mexico nomenclature case calling for an
order for the extension of existing pools in Lea, Eddy,
Chaves, and Roosevelt Counties, New Mexico.

(a) Extend the Acue Pool to include:
TOWNSHIP 7 SOUTH, RANGE 27 EAST, NMPM

Sec\_on : / 4
Section 33: SW/4

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

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

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

TOWNSHIP 18 SOUTH, RANGE 26 EAST, NMPM
Section 1I0: BSE/4

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

TOWNSHIP 14 SOUTH, RANGE 31 EAST, NMPM
Section 29: E72 NE/ X

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

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

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

TOWNSHIP 25 SOUTH, RANGE 37 EAST, NMPM

Seciion 24: 9SW/4 -
Section 25: NE/4
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(8) Exterd (he Jus! ' :.Fontyvs Pool to include:

TOWRSHIPZ &\ SOUTH , RANGE 37 EAST, NMPM
TSR T MAL RS o
S8eciion 20 NE/4

(B) Extencd iihe Molldumar Yool to include:

TOWRS'(F 18 SOUTH, RANGE 33 EAST, NMPM
SecTTon 27T TTNW L

(L) Extound the Ued lake-Peansylvanian Gas Pool to includes

TOWNSHIP 18 SOUTH, RANGE 27 EAST, NMPM
Nection §- b} OV A

CASE 1803: Northwestern New Mexico nomenclaiure case calling for as
- order for the cxiension of existing pools in San Juan and
Rie Arriby Countles, New Mexico:
(a) Extena the Aztec-Fruitland Pool to include:

TOWNSHYP 290 NORTH, RANGE 10 WEST, NMPM
SectIon 30T “ﬁ72*"

TOWNSHIF 29 NORTH, RANGE 11 WEST, NMPM
Section 257  WE/4

(b) Extend thre Aztec-.Picitured Cliffs Pool to include:

Or SRYI LYY ¥y OO MINAYITIVET I A NY
1 7

WASHIE 42 1,
Section 1V 8u/4
Section 30: N%/4

(¢) Extend the Bilanco-Pictured Ciiffs Pool to include:

TOWNSHIP 29 NOETH, RANGE 9 WEST, NMPM
Bection 8" "E/2

(d) Extend the Gavilan-Pictured Cliffs Pool to include:

TOWNSHIP 25 NORTH, RANGE 1 WEST, NMPM
Section 307  N&/4°

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

TOWNSHIP 25 NORTH, RANGE 6 WEST, NMPM
Seciion 227 SE74 !
Section 23: /2

TOWNSHIP 27 NORTH, RANGE 7 WEST, NMPM
Section 3 ATl
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TOWNSHIP 28 NORTH, RANGE 7 WEST, NMPM
(. Section 15: SW/24

- 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: 8SWwW/4

TOﬁNSHIP 28 NORTH, RANGE 8 WEST, NMPM
Section 29 ATl

(£) Extend the Tapacito-Pictured Cliffs Pool to include:

TOWNSHIP 25 NORTH, RANGE 3 WEST, NMPM Ll
Section 2377 SW/4 :

TOWNSHIP 26 NORTH, RANGE 3 WEST, NMPM
Seciion 27; SW/4

TOWNSHIP 27 NORTH, RANGE 4 WEST, NMPM
Section 19: §/2
Section 20;: E/2 & SW/4
Section 29: NW/4 |
|
|
|

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

TOWNSHIP 26 NORTH, RANGE 2 WEST, NMPM

Section I7; W/Z
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 Bisti~Lower Gallup 0Oil Pool to include:

TOWNSHIP 24 NORTH, RANGE 10 WEST, NMPM
Section Z: S/ 4

TOWNSHIP 25 NORTH, RANGE 11 WEST, NMPM
Section T — 872 $E/%

Section 168: NW/4

section 30: N/2 NW/4

TOWNSHIP 25 NORTH, RANGE 13 WEST, NMPM
Bection 11T WW74 -
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(J) Extend the Chimney Rock-Gallup Oil Pool to include:

TOWNSHIP 31 NORTH, RANGE 17 WEST, NMPM
Section 5:  Nk/4 BE/4

(k) Extend the Escrito-Gallup 0Oil Pool to include:

TOWNSHIP 24 NORTH, RANGE 7 WEST, NMPM

Section 24: oW/ 4 & NW/4 SE/4
Section 25: NW/4

(1) Extend the Horseshoe-Gallup 0il Pool to include:

TOWNSHIP 30 NORTH, RANGE 16 WEST, NMPM

Section 9; /2 NW/4 &% SE/4 RNE/4 -
Section 10: S/2 NW/4

TOWNSHIP 31 NORTH, RANGE 16 WEST, NMPM
Section 289: Sk/4 & SE/4 NE/4

Section 31: SE/4

Section 32: SW/4

Section 34: E/2 Sw/4

TOWNSHIP 31 NORTH, RANGE 17 WEST, NMPM
Section 24: SE/4
Section 25: NE/4

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

TOWNSHIP 30 NORTH, RANGE 15 WEST, NMPM
Bection B: N/2 SW/4

CONTINUED CASE

CASE 1526 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
Section 2 W74

TOWNSHIP 27 NORTH, RANGE 10 WEST, NMPM
Section 35: oSW/4

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

ir/ (OVER)
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REGULAR HEARING FEBRUARY 18, 1959

SUPPLEMENTAL DOCKET.
State Capitol, Santa Fe,NM

0i1 Consevvation Commission 9 a.m., Mabry Hall,

CASE 1603: In the matter of the application of Gulf 0Oil Corporation
for an order authorizing it to prorate the purchase of

sour crudes only from twenty-five pools in Lea and Eddy
Counsties, New Mexico, during the course of the Port Artihur

Reiinery strike.




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

IN THE MATTER Ol THE HEARING
CALLED BY THF OIL CONSERVATION
COMMISSION OF NEW MEXICO IOR
THE PURPOSE OF CONSIDERING:

CASE NO. 1596
Order No. R-1342

APPLICATION OF EL PASO NATURAL GAS
PRODUCTS COMPANY FOR 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 SAID PROPOSED
COMMON SOURCES OF SUPPLY UTILIZING A
CERTAIN TYPEK 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
ag the "Commission."

NOW, on 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 Commission has Jjurisdiction of this cause and the
subject matter thereof,

-{(2) That the applicant, E) 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 an administrative procedure for approval of wells dually comple~
ted in said proposced common sources of supply utilizing a certain
type of mechanical installation in exception to Rule 112-A of the
Commission Rules and Regulations,
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Case No, 1096
C ‘der No. R-1242

(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 011 Field consists of
two separate common sources of supply with no communication
between the two.

(5) That accordingly the subject application should be
denied. ,

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 0il Field in San Juan County, New Hexico, be and
the same 1s hereby denied.

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

STATE OF NEW MEXICO
011, CONSERVATION COMMISSION
JOHN BURROUGHS, Chairman

MURRAY E, MORGAN, Member

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

S EAL

ir/




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

IN 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 FOR 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 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 0il
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, 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 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 0il Field, San Juan County, New
Mexico, be segregated to form two separate common sSources 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

Commission Rules and Regulations.
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(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.

(5) That accordingly the subject application shculd be
denied.

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 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
OI1. CONSERVATION COMMISSION

JOIIN BURROUGHS, Chairman

MURRAY E. MORGAN, Member

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

S EAL

ir/




BEFORE THE OFI. CONSERVATION COMMISSION
OF THE STATE OF NEW MEXICO

IN THE MATTER OF TIHE 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 FOR 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 SAID PROPOSED
COMMON SOURCES OF SUPPLY UTILIZING A
CERTAIN TYPE OF MECHANICAL INSTALLATION,

ORDER OF THE COMMISSIONM

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
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, 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 Commission has jurisdiction of this cause and the

subject matter thereof,

-(2) That the applicant, El1 Paso Natural Gas Prouducts
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 an administrative procedure for approval of wells dually comple-
ted in said proposed common sources of supply utillzing a certain
type of mechanical installation in exception to Rule 112-A of the
Commission Rules and Regulations,
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(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 supply with no communication
between the two.

(5) That accordingly the subject application should be
denied. )

IT 1S 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 0il Field in San Juan County, New Mexico, be and
the same 1s hereby denied.

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

designated.

STATE OF NEW MEXICO

O1l. CONSERVATION COMMISSION

JOHN BURROUGHS, Chairman

MURRAY E. MORGAN, Membei

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

ir/




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

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

CASE NO, 1596
Order No. R-1342

APPLICATION OF EL PASO NATURAL GAS
PRODUCTS COMPANY FOR 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 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 0il
Conservation Commission of New Mexico, hereinafter referred to
ag the "Commission."

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

FINDS:

(1) That due public notice having been given as required
by law, the Commission has Jjurisdiction 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 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 1 2-A of the
Commission Rules and Regulations,
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(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 Qil Field consists of
two separate common sources of supply with no communication
between the two.

(5) That accordingly the subject application should be
denied,

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 0Oil 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
011, CONSERVATION COMMISSION
JOHN BURROUGHS, Chairman

MURRAY E. MORGAN, Member

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

SEAL

ir/
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OlIL CONSERVATION COMMISSION
P. O. BOX B7t
SANTA FE. NEW MEXICO

( hiarch 3, 1959

Mr, Charles C, & rann
Grantham, Spann & Sanchez
7.0, Box 1031

Albuquerque, New l{exico

D)

(C

Dear ir. = panng

Un behalf of your client, X1 t aso Natural Gas i‘roducts Company,
we enclose two coples of Order £-1342 issued March 2, 1959, by the Gil
Conservation Commission in Case 1596, which was heard on February 18th,

—== T

Very truly yours,

Ay dae oOrter, Jr,
se.retary - Director
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OIL CONSERVATION COMMISSION
SANTA FE, NEW MEXICO

1
!

IN THE MATTER OF:

CASE 1596 Application of El Paso Hatural Gas Products
Company for the establishment of two separate
common sources cof supply, for administrative
procedure for dual completione, and for com-
mingling of production from separate ull pools,
Applicant, in the above styled cause, seeks
an order segregating the producing interval
of the Gallup fermation In {he Horseshoe~
Gallup Fleld, San Juan County, New tMexico,
into two separate cormmecn sources of supply.
Applicant further seeks the establishment of
an administrative procedure for spproval of
wells dually complefed in saild commen sources
of supply utilizing a certain type of mechaniecal

| installation in exception to Rule 112 (A) of

the Commission Rules and Regulations. Appli-
cant further seeks permisslon to commingle
the production from said separate pools after
metering the production from each,

Mabry Hall

Santa Fe, New Mexico

February 18, 1959

- A m W e tE M W s e A e A e e me s e am

!

I

!

BEFORE é
A. L, Porter ;

Murray Morgan |
Governor John Burroughs '

"TRANSCRIPT OF HEARING

MR. PORTER: We will take up now Casc 1596.
MR. PAYNE: Case 1596, "Application of E1l Paso Natural

Gas Products Company for the establishment of {wo separate

comnon sources of suppliy, for administrative procedure for dual

completions, and for commingling of production from separate oil

pools,”

C DFARNLEY  ME & ASSOCIATES
GrseRat LAW ROrAaRTERS
ALBUQUERQUE. NEW MEXICO
Phone UHope!l 3-6691




G USSP v ¥ 0 « Y~ S

WILLIAM R, SPECR
Direct Examination by Mr. Spamn
Croos Exaaination by Mr. Buell
Cross Examination by Mr. Hinkle
Cross Examinatlon Ly Mr. Fischer
P08 Lxanination by M, Verif{y
Cross Examination oy lir. Stuaets
Cross Examinatior by Mpr, Verity
Redirect xaminatior by Mr., Weodward
EWELL N, WALSH
Direct Examination by lMr. Spann
Crouse €xamdnation by lir. Duell
ROY L. HAMBLIN
Direct Examination =y Mr. Spann
L0 BOLACK
Direct Examination by Mr., Kelilahin
J. B. DAVIS
Direct Examinatlon by Mr., Kellahin
Cross Examination oy Mir., Buell
ROBERT AGATSTON
Dirvect Erxaminatlion by Mr. Hinitle
Cross Examination by Hr. Woodwara
Redirect Examination by Mr, Hinkle

Recross Examination by Mr,. Woodward
BRUCE VERNOR

Direct Examination by M. Hinkle

Cross Examination by Mr. Woodward
T, 0. DAVIS

Direct Examination by Mr. Hinkle

Cross Examination by Mr, Burroughs

Redirect Examination by Mr. Hinkle

Recross xaminasion by My, Filacher
CHARIES MARSHALL

Direct Examination by iMr, Buell
Cross Examination by Mr., Woodward

Drasricsy METER & ASSOCIATES
R RAL L AW FIEIDRTENS
ALBUQUEROWE NEW Mrxico
Phone CHapel 3-6691

122

134
146

152
17
21
216

218
227

236
243
e
251

255
278




S R - % SPANR: Wy namée 15 Chaylées T, Spany or Uranthar,
Spann and Sanchez, Albuguerque, New Mexico, and I have with e
Mr, John Woodward of E1 Paso Natural Gas Products Compeny reﬁresenﬁ«
;ing the applicant, This 1= an application of £ Pasc Nabural Cas
Products Company for an order establisﬁir* twc separate common
sources of 01l in the Horseshoe Canyon Ficld and providing for
the sepsrate production and measvrement of oll from these commcn
sources through the duzl completion of wells on that--in both
reservoirs, : " ;
| At this hearing, E1 Pasc proposes to show that the two
reservolrs congist of well-developed sand bodles wnich were laid ;
down under different depositional conditions, are separated by an ;
impervious layer of shale & : have measurably different reservoir
characteristics. j
It further proposes Ho show that the aereal limits of the ! 1
two reservolrs are not co-cxtensive and thatvsome of the wells 1

can bte completed in both zones while others can be completed in

only one zone with the result that disproporti onate withdrawals

from the common zene by offeet operators is causing and will

continue to cause drainage and Injury %o correlative crights and 5
might reduce the ultimate recoyefy of oil from the field.

My. first witness is Mr, William R, Specer,

MR, PORTER: Before we ask Mr., Speer to be sworn, I would

like to have other appearances at this time,.

MR, HINKLE: If the Commission please, Clarence Hinkle.
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jealled as a witnes:, naving lest been duly sworn, testifled as

flervey, Dow and Hinkle of Roswell representing the atlantic
Refining Company. We will have evidence in the case.

MR. NEWMAN:; If tnwggqmmission please, Kirk Newnan,

F4

3

Atwood ard Malone, Rosweli;, f.aay Buell of the Texas bar
representing Pan Americau Petroisum Corporation, We will nave =
witness,

MR. KELLAHIN: If the Comulsslon please, Jason Kellanirn,
Kellahin and Fox, Santa Fe, New Mexlco, representing Tow Bolack.
We will likewise have sone teséimOny.

4 MR, ERREBO: If the Commission please, Burns Errebo of
Modrill, Seymour, Sperling, Roehl and Harris of .lbuguerque
representing Magnolia Petroleum Company.

MR, VERITY: If the Commisslon please, Geovrge L., Verity of
Farmington representing Southern Union, and we may have some
testimony.

MR. PORTER: W1ll there be any other appearances in this
case?

MR, GOVE: Norman Qove of Petro-Atlas, Wwe have none excep
that we just want to object, however,

MR, PORTER: Mr, Speér, do you want to stand and be sworn,
please?

(Witness sworn in.)

WILLIAM 2. SPEHR

. R iR T A AN g s T T TR e T " —
rf?”:"’,j:“f.*"‘:?t':':;‘_"fjf,{_":}»;;‘“ N S N S e I N

follous,
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LY MR, SPANN:

Q Would you state your name and reeldence, please?

A Iy name 18 William R, Speer and I live in Farainglon,

New Mexico,

Q@ By whom are you enployed and in what capacity?

A I am employed by the El Paso Natural Gas Products

Company as a division geologist over the San Juan Division.

Q@ would you detall your ecducasion and experlience as a

petroleum geologist?

A I recelved a Bachelor of Arts Degree from the Universit}

)]

of Hew Mexico in 1952, was employed by El Paso Natural Gas Producti

{

Company in Februaary of that yecar as a petroleum geologist in
Paruington, I became division geologist of E1 Paso Natural Gas

Products Company, San Juan Division, in April of 1950, transferred |

to £1 Paso Natural Gas Products Company as division gecloglst in

Aand
Liw

August of 1957 and have served in that capacity to the precen

time,

Q@ Have you made any study of the Horseshoe Canyon oil

field?

A I have.,

Q Now, E1 Paso's Fxhlbits One through Nine have been

placed on the board and copies furnished to the various indi-

viduals involved, Are ycu famlllar with those exhibits?

A I am,

i
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S - Q- WoRld -you-direet your-attention Yo Exhribit one and

' will you state what that shows?

A El Paso Exhibit Nunmber One is an index map of the ;
Horgeshoe Canyon Fleld area in San Juan County, Hew Mexico, showing
the location, name,;ikiber and operator of all wells drilled in the
arcaas of February 11 of this year. The purple lines are traces
of cross sectlons wnich will be Introduced at a later time as

i
{

exhiblts, the red outline is our outline of prqposed probable

]

productive limits of lLower Gallup Sand A, the green outline is the -

!

outline of proposed probable production limits of Lower Gallup g

Sand B,

TheBe outlines have been altered somewhat from our originaﬁ
application in the following manner: The application was made on i
the basis of late well control. In the case of the red outline,

a proposed probable productive limit of Lower Gallup Sand A, we

have included in the outline the south half of Section 10 of

Towngnip 31 North, Range 17 Wesbt. 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 ghanges have been made in our
probable productive limita of Sand A.

In the case of‘Sand B, the green outline, we have added
the following acreage: In Section 5 of 31 Norih, 17 West, we have

added in the scuthvwest quarter of the southeast quarteq3 the north
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j“hEIr”Hﬁa“tnﬁ“Bautheast“quartvr“quarters:““ﬂEWthe“aﬂﬁed in
' Section 9 of 31 North, 17 West, the northwest quarter ol the
anorthvieet quarter, the southeast quarter of the northwest quarter,
the northwest quarter of the soutneast quarter and the southeast
quarter of the southeast quarter. We have deleted from the outling
in Section 14 of 30 North, 150 West, the northwest quarter of the
northeast quarter.

MR, 3PANN: At this time, T would like to move the
Commiasion that owir application ve amended, insofar as Exhibit¢ A
is concerned, tb conform to the testimony Jjust glven by Mr. Speer ;
as to the outlines of the two sands and additional well control,

since the flgures of the applicatlicn --

MR, PORTER: IB there objection to the amendment of the

application at this time?

Let the record show that the application has been amended

ag noted by Counsel for the applicant.

0 (By Mr. Spann) Now, what does Exhibit Two show, i,
Speer? |

A El1 Paso Exhibilt Number Two 18 a graphic presentation
of the electrical 1nduction'log and'core enalysis data run on the
Lover (Qallup section from E1l Paso Naturel (as Products Company
Number 4 Horseshoe Canyon well in the Horseshoe Canyon Field

area. The upper red line had a depth of 1494 feet, we have

_depth of 1536 feet, Wwe have designated that as the bottomof =

DeEasricey Mpew & ASSOCIATES
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designated that as the top of Sand A, The lower red line had a f
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Sand A, The uppei green rine—had-a depth-of 1508 feet; we have

deslgnated that as the tob of Sand B, and the lower green line
had a Gepth of 1630 feet that we have designated as the vottonm
of Sand B.

The thicknesses of the respective unite, the S8and A
interval has a thickness of 42 feet, the thicknees of the Sand B
unit is 32 feet, and the intervening shale bedy has a thickness
of 62 feet;

Q Now, will you locate on Exhibit One thia El1 Paso
Producte Number Four Horseshoe Canyon Well and glve me the
description of this location?

A The El Paso Products Number 4 Horseshoe Canyon Well
18 located 330 feet from the south line, 1650 feet from the west
1ine in Section 3 of Townshlp 30 North, Range 16 West,

0 What do E1l Paso's Exhibits Number Three and Four show?

A El Paso Exnibit Nuwmber Three 1o a transparent isopach
that!s overlaid snowing the thickness of the Lower Gallup Sand A
contoured on a five-foot interval, Exhibit Number Four is also n
transparent isopach that's overlald showing the thickness of the
Lower Gallup Sand B, also contoured on a five-foot interval,

Q From what information were these exhibits prepared?

A Thesge exhiblts wére prepared from a study of all

avallable electric logs run in the field area, and in sone cases

sammaray logs have been utilized where electric logs were un-
available. The parameter used in selecting probabie productive
Deawt vy Mewrn & /\ssow‘ IATES
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vaidkness 18 -bhat portionof the spontaneour potentIal curve of

the eléctric log which 18 in excess of 15 miljvolts above the
established shale line, Thie 15 milivolt value was selected from .
& study of the logs, the electric logs, against the available coref
analyses and represents the cleaner portions of Sand A and Sand B.é
Q What differencee, if any, in Sand A snd Sand B are f
indicated by these mapa? |
A To refer to the 1sopach in the overiay of Sand B first,v

you will riotice that Sand B is a long, linear deposit with a

relatively uniform thickness along its long axis. It exten&é‘ror
8 distance of some twelve miles in length, it is approximately
one mile in width, there is a VerQ abrupt pinch-out of the sand
along the southwestern margin, and a somewhat less abrupt pinch-
out along the northern margin,

In the case of the i1sopach that's overlaid, Exhibit Number
Three, which is an overlay of the index map showing the thickness

of the Lower Gallup Sand A, we have evid noe of & much more

irregular type of deposit. The irregularity cf sand cleanup is

indicated by the changes in the contouring lines,
Q 1In your opinlion, what do these differences indicate?
A In my opinion, these differences indicated by the
isopach maps indicate that Sands A -and B were layed down under
different depositional conditions.

@ Can you state what Exhibits Five, Six, Seven and Eight

8how? S S
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cdline of Tie croes sccbtion ot the

{Bolaerls—Humber-t4-Betaei—Wetl;—mhicirte—tocabed—tu—bhe-doubhwess —

L Five, Llx, Sevem and g&ight arc electrik

”
i

log cross sactions as conabructed from logs run in the Horseshoe

Canyon area, 0Oa each erowve nectivn, we have the estavilshed base

vop of the Lover Gallup Sand A, i

Sand A nas been cosrélated throughout tne lengtn of tae cross

secticns and 1s s3haded 11 red, Cand B ués ilkewlse veer correlated

and is shaded in green., For purposes of showlng the anorizontal

]

relationsnip of the wells used, we have adided ub the bottom of

eacn cross sectlion 2 stick oo 1line diagram which utilizes the saue

wells that appear in the electrlc log cross section. Tals line

diagram has been horizontally scaled tc give a true norizontal

relationship in the wells; if you went to know 1t. The lines have

been numvered for reference to the nuwbeis on the electric log

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

have also added an index map showing the brace of 8 section,

Q VWould you locate these cross sectlons on Exhibit One?

A El Paso Exhibvit Nuwber Five, wiich 1s

AA prime, ls thne longitudinal cross section extending from the

cross section

Davis Number 5 Navajo Well in Section 5 of 31 Horth, Range 17

West, extending the lengtin of the field %fo Pan Amecricants Cougher

RS

e

Number 6-B Well, which is located in Seetion 1i, Towaship 30

~ da
5.

North, Range 16 Ve
Cross sectlion U8 grime, which 1s Exhiblt Number Six, is

going into right angles %o cross sectlon AA prime and oxtends from
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ﬁuarter of the northeas£>quarter of Section 9, 30 Nofﬁﬂ;qﬁénge

16 West, to the Federal Atlas Number 1-C Bolack Horseshoe Canyon

|
%
|
|
| Well In the southwest quarter of the northeast quarter of Section }
3, Township 30 North, Range 16 West,

CC prime, which is Exaibit kumber 7, extends from‘the
Atlantic Number 28 Navajo Well, wnich 18 located in the northwesat
quarter of the southeast quarter of Sectlcn 31, Township 31 North,
Range 16 Wes%t, extends througn to Atlantic's Number 25 Navajo
Well, which is located in the southeast quarter of the northeast
of Section 29, Township 31 North, Range 16 VWest,

BB prime extends from a projection of E1l Paso Natural
Gas Products Company Numper 1 Chimney Rock Well, which i8 located
in the northeast quarter of the southeast quarter of Section 23,
Township 31 North, Range 17 Wesl, to the Magnolla Number l1-A
Navajo Well, which is located in the soutiieast gquarter of the

northeast quacter of Section 24, Township 31 Hortih, Range 17 West,

Q@ Directing your attention back to £xhibits Five through
Eight, will you Jjust desoribe what they show individually, each

exhibit?
A El Paso Exhibit Humber Five, which is a longitudinal
cross section, AA pyrime, extends throughout the length of the

field area, shows thé Lower gallup Sand B t0 maintain a relatively

uniform thickness throughout the length of the cross section, whi:I

is some twelve miles in length, It shows Sand A likewise to exte

Q—— ———— — - SRPOUBROUL- LR LN RS-0 Pe—$00iion,Shluning acnewnat
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toward tne northwest, It shows the intervening enule interval to |

aiso ecxtend throughout the length of the fileld, varying somevhatl

. in thickness from approximately 47 feet on Atlanticts Nuuber 1

Navajo to a maximum of some 97 feet on the Davis Number 5 Navajo

well,

Cross section BB prime, which .8 Exhibit Number 6, i8 a

transverse cross section at right angles to the long axis of tae
é field, indicates Sand A to maintain a relatively uniform thickaess
thiroughout the length of the cross section, Sand B, however, 1is
shown to pinch out to the southwest abruptly, and somewhat less
abruptly to the northeast. It prooably can be better seen on the
stick diagram, the actual configuration cross sectionally of the
sand body. The abruptness of the termination ¢f Sand B along the
southwestern axis is more ably illustrated on the stick diagram
and it has a more gradual pinching out of the sand tothe northeast)
You will noticeé that the bottom of Sand B is concave 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 directigns
on this cross section. The shale overlieing Sand B between Sand B
and Sand A is continuous throughout and neither 1s beyond the pinch-
out limits of Sand B with the shale underlieing Sand B,
| Cross Section CC prime, Exhibit Number 7, 18 also another
cross section oriented at right angles to the axis, long axis of

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

— ——————
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sands, two sands, 3and B agaln plaching out to the southwest and
!'tc the northeast, having a concave downward bottom and a relativelj
. Ilat northeastward tilt on top. Again Sand A extends laterally
beyond the pinch~out 1limits of Sand B, The intervening shale
 interval extends beyond the pinch-out limits of S8and B and merges
; more or iess with the shale underlying Sand B. The control 1s

5 somewhat less good in this area duve to the wider spacing of the
wells. We have relatively the same cvonfiguration of the sand as
| shown on BB prime cross section,

DD prime cross section also is & transverse cross section

with some projection of wells into the cruss sectional phase,

indicates essentially the same points as brought out on Exhibits
Seven and Six, that is, that Sand & is continuous and relatively
uniform throughout the length of the cross section, Sand B is
pinching out to the southwest, The well control in thils area

prevents the showing of a complete pinch-out of Sand B, but we
have again the configuration of a concave downward bottom of

Sand B and a relatively flat northeastward tilted top of 8and B.

I might point out also that cross section BB prime was placed in
the field area to give & maximum of contrel, These wells have
been projected in the area in which they were drilied so they
represent a more accurate picture of the cross sectional relation-
ahip of Sand A and Sand B,

Q Now, do these cross sections indicate any reasonable

_possibility of communication between the two zones?
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| mythology within 8and A, that is, interbedded sande, shales and

Wgou@heast direction. -

o A No, I pelleve they ac mov, T T T

¢ lNow, what does the configurations of the sands, 48

y

shouwn on the cross sections, indicate witn respect to the eonditiohs

under which thoy were deposited?
A The long, linear nature of Sand B witi: its unifort |
thickness along its long axis, and this cross sectional view of
the bottom 18 concave downward and a flat, tilted top, indicates
to me a depos;p;on within a submarine trougn or channel, Sand
A, with a relétively uniforn thickness throughout the length and

width of the field area, but with considerable variations in the

silts, 1s indicative of 2 normal marine offehore deposit where the
sand cleanup 1is indlcating fluctuatlons in the shoreline,

Q Would you give your opinlon or reconstructed deposition
history of Sands A»and B in the Horseshoe Canyon area?

A One method of reconstruction of the depositional
history in the Horseshoe Canyon area would begin with the depositig
of these flne grain sediments below Sand B,'which are sility
limestones and shales, These deposits are normal deposits of
some substance that came offshas from a sea. At some period, an
erosional or submarine offshore current gouged out a trough or
channel in these unconsolidated sedluments, and this channel was
paralleling the shasline, which laid out the southwest of the

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

1
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|

| taken in the intervening shale lntaerval, the depths shown in green

R When the current ceased to scour this channel, it began |

. to depuelt the coarser grain sedimente in the channel., These

coarser grain sediments wihlch were cieaned by the residing action
of the current filled fthe channel with the coarse grain sediments,
then the normal offshore deposition of fine gzrain sediments
continued to bur& this cumplete lens of Sand 3B with fine grain
sediments which are now represented by shales in the intorvéning—-
in the interval between Sand A and Sand B, as i1s to be determined
at a later time, Then we have a movement of the shoreline, of

the Lower Gallup €, probably to the northeast, bringing in coarser
grain sediments into the area of the present Horseshoe Canyon
Field depositing them as irregularly interbedded sands, shales

and silts, very irregularly laterbedded, The cleaner sand lenses
are indicating periods of time in the movement of the lower shore-

line, then a retreat of the lower shoreline to tThe southwest

overiying the entire area were deposited,

Q The photographs you have placed on the board constitute

El Pai@igﬁfghibit Nine, Would you state what that shows?
A ,
A’ 21 Paso Exhibit Nine 1s a series of photographs taken

the Lower Gailup section of the El Paso Natural

e

o
Gas Products Company HNumbexr U Horseshoe Canyon Well., The depths

sliown on the cores are shown in red in the lnterval of the Lower

@allup Sand A, The depths shown in black indlcate the cores
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are thie cores taken fron our Sand B interval, Y wmight add tha
thors was a depth correction necsssary after the photos had been
taken, a correction of some seven feet, and this correction hnas
been made on the dopth shown on the photograpns.

Q Now, Exiibit Nine is--~those are cores Irom the wells
shown: on Exhibit Two, i8 that correct?

A That is correct,

Q Now, what examinations were made of those cores?

A R one-~foot interval microscopic exzmirma tion was made
of those cores, and then a conventional core analysis was run
also on one~foot interval basis,

Q What did the examination revesal as tc the nmythology
of Sandes A and B and the interval between them?

A Well, beginning with a depth of 1507--I'11 rerer to
Exhibit Two to lccate us--the core began actually within Sand A
with 2 shale interval of some two feet, At that polint, we began
to show the fine and coarser grain sediments with numerous lenses,
pods;of shale interbedded from é depth of some 15049 down to
approximately 15143, At 1514%, the sand was somewhat cleaner
with less abundant interbedded shale and silt, all saturated as
indicatad by the cores, the darkerxr color being oil saturation,
Extended down to approximately 1523, this was the cleaner interval
of Sand A, At 1523, again the interbedded shale was abundant with

our sand zones extending all the way down to a depth of 1536, the

{

!
!
|
|

|
|

7
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bottom of Sand A becoming increasingly sbalier toward the botton,
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‘and JQU can tell from tine onun g.apn The véry ivrégﬁig}lj iﬁigf-

)

bedded nature of Tuls Sand A,

-

Beglaoning &t 1537, tac photograpns enow & shale interval

extending thrcughout 1o a deptiu 2f 3156, an ceeasional irregularly
interbedded sané oy siliv indicatec by the lighter band in the

core. At 1596, or 98, I beg your pardon, tep of 3znd B, we get ;
an abrupt change., This 1o e¢viuenced in the core pnotographs, Tae ‘

top foot of our Sand B was & conglameristic cand of medlum divercosd

igrain elze, having nedules of chadle within 1L, thetts the top ;

f'oot, ;

At 159y, We begun our very clean sand seguence, thicke l .

: : !

bedded nature extending to the bottom of Sané 3. At a depth of ;
some 1630 feet, we had a snaie break which is also ¢videnced on

the log nere at a depth or approximabely 161C, wiileh is this lightez :

vanding tarough here, schue shale interbeddl:, The lovier portion é

of the core was somewnatl lees cligarn and svaiding was ot so

thorough as 1in the upper porticn of the core, as indicated by the

mode of appearance of the core 1ln the gnovograpils.

At 1630, the bottow of Sand B, we had a two-foot black

type shale interval; at 2, 1632 to 1674, a very silty limestone,

the cenosity formation belew to a4 total deptin of 1639, blaek,

nard-type snale,

G dow, are any differances in characverlstics between

3anéd A and B snown by tails core!

b A L ogross dapech, Loere 15 g
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sande in that in Sand A you can see 18 2 very {rregularly irter-

bedded sand interval, interbedded with shales and silts, the

i
:
!
i
1

| bedding planes are curved, whereas Sand B ic more of & clean, thick

sand body with only occasloral shale intervals, |

Q Does your examinastion and analysis of core indicate

any rezsonable probability that Send A and Sand B may be connected |
by vertical fractures in the intervening shale body?

& No, they do not. The only intervel shown in the core
which 18 visible on the photograpns having vertical fracturing
begins at about a depth of 1589 and extends down to 1593, a thickn*ss
of four feet, which has exnibited some vertical fracturing., This
interval occurs at about five feet off of ihe top of Sand B.

Q HNow, what is the significance of the fact that Sands
A and B were 1lald down under different depositional environments?

A Sands A and B being 1laid down under dilferent depositional
conditions would indicate tu me that there is nc connection between ‘
the two sands through a common sand body. }

Q@ Would they have a connection by permeablility of any

aort?
‘A I do not believe so,
Q Now, in the absence of a con . sand body or significany
vertical fractures in the intervening shale body, what is your
'opinion a8 to the possibllity of communication outslde of the
well bore between these two sands?

A Idaonot believe that there is any evidence of communication
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betweéen Sand A 8nd B under these conditicns,

Q Now, are the aerisl limits of preduction from Sands A g
| and B co-gxtensive? :
A No, they are not,

Q Show on Exhibit One the areas~-show on Exhibit One the

area in which only one of the sands is productive and the area

in which both sands are productive.

A Sand B 18 productive in all wells--3ands A and B are

productive in all wells that lie within the green outline on our

Exnibit Number One with the exceptian of the field area in the

northwestern direction, northwest from Section 10, Townshlp 31

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

Sand B only., The wella that occur outside of the green outline
t

but inside of the red outline on Exhibit One are productive from |

Sand A only,

Q@ HNow, can you point out wells on Exhlbit One which are

completed in both sands and are directly offset by wélls which
are coupleted or can he completed in only one sand?

A I can,

Q@ Would you do so?

A In Sesticn 10 of Townahip 30 North, Range 16 West, the
Bolagk Kumber 10 Bolack Well, which is located in the southeast
quarter of the northwest quarter of Section 10, is productive from

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

southwest quarter of the northwest quarter is El pPaso Natural gas
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Products Cormpany Number 10 Horsesnoe Canyon Well, WILeh Thas only
| 8and A developed and‘is productive from Sand A only, I might poin#
out here that the El Paso Numver 10 Well is included witnin the
green outline, ﬁhe reason belng that a portion of Sand 3B ic
developed on this and can be seen on the isopach on Sané B in the
northemn portion of that 40 acres upon which the well was drilled,
We have included witnin the green outline all 40 acres which have
evers a portion of Sand B present under them,

Another example 1s 1ln Section 4 of Township 31 Horth,
Range 16 West in the southwestern quarter of the southeastarn
quarter of Seotion 4, Tom Bolack's Number 11 Bolack is productive
from both Sand A and Sand B, offset directly to the west by Bl
Paso Natural Gas Products Number 13 Horsesiioe Canyon Well, whileh
is produeing from Sand A only, These conditions can exist anywherﬁ
dlong thisz long axis of the Sand B deposit 1n which Sand B is
present and offszet by 40 acres of Sand A in which Sand‘B is not
present,
The entire length of the =«
That 1is correct,

-={i@id?

> £ » O

Quteide of the--anywhere out of the zero line of

pinch-out of Sand B,

MR, SPANN: At thls tiwe, I would like to offer El Paso
Exnibits One through Nine in evidence,

MR, PORTER: Is there objection to the admissibility of
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Exhibits One through Nine will be admitted for the record,
MR, SPANN: That's a > we have from this witness, !
¥R, PORTER: The hearing will recess until 1:15,

{Noon recess,)

APTERNOON SESSION

MR, PORTER: The meeting will come to order, please,
We wiil continue Case 1596, ‘Mr. Spann, had you completed your
direct examination; |
MR, SPANN: If the Commiasion please, I would like to ask

one more question, if I may,

-f MR, PORTER: Yes, sir,

Q (By Mr, Spann) Mr, Specer, are yoﬁ familiar with the
Commisaiont!s definition of common source of supply or pool?

A I anm,

Q@ In your opinion and based on the examination you hawvs
made in which you teatified here, are Sands A and B separate
common sources of supply under that definition?

A Yes, they are separate common 2ources of supply. .

MR, SPANN: That!s &all.

MR, PORTER: Anyone have a questicn of HMr. Speer?

MR, BUBLL: VYes, sir,

M}, PORTER:; Mr, Buell?

CROSS EXAMINATION

BY MR, BUELL:
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m Q Mr. Speer, my neémeé is Guy Buell witn Pan American

retrolieun Corporation., Up until your lasty answer, Mr, Speer, I

got the impression that--maybe wrongly--that you were qualifylng
some of your teatimony irn conclusion with respect to separation or

communication, Are you now stating flatly that there is an effect]

sealing barrier between Sand A and Sand B?

A qu”ﬂir, I am,

Q Oﬁré, 8ir. You made a very excellent discusgsion, Mr.
Speer, and I want to compliment you on your testimony relating
to the possibility of how these sands were laid down, Yod didn't

mean to use that testimony to indicate, did you, that that of

itself showed that they were separate?

A My~--you are referring to my dlscussion of the poiasible

environmental conditions under which these sediments were laid

down?
Q Yes, sir,

A My discusaion was for the purposes of indicating the

possibilities, the possible environmental vonditions in the

present Horseshoe Canyon Fleld area under which the sands and

their eminating shales were 1aid down,

Q You would certainly agree with me, would you not, that

regardless of the depositional history or process, that 1f these

two sands were in communication, they should be treated and pro-

rated as one raservoir?

s i

Lve
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P are not, but assuming that they are?

prepare an isopach could have little or notring to do with

« Yes, sir. I reallze taat your position 1s taat the,

A Yes,

Q Regardless of tne depositional history of tne tvwo sandsi

A Yes, Lf they =-- ‘ g

Q Will you also agree with me, Mr, Speer, that in an
admittedly common reservoir we have varying degrees of porosity
vertically in any formation?

A It's possivle, yes.

Q Is 1t not alsc possible to plick say two of the highest
zones of porosity and isopach them as you have done you Sands A

and B?

A Itt's possible in a common source c¢f supply to isopach

sand members, yes.

Q@ So the mere fact that it is feasible or possible to

separation or communication?

A Within a common source of supply, vyes.

Q I am referring now to your Exhiblts Three and Four,

A Yes.

Q fThat in an admittedly common reservoir, you can isopach
two zones of porosity?

A Itts possible, yes.

Q I wonder, Mr, Speer, what are we looking at from a
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productive 1imits?
A VWell, it's not--we nave not introduced any present
structural configuration in this particular fleld area of our

testimony.

Q@ In that connectlcn, wny haven't you?

A Well, we do not feel 1t is related to the separation

of 8and A from B ==

Q In other words -

is something that occurred after the deposition of these parti-
cular sands,

Q Are you Saying, Mr, Speer, that in your oninion,
aduittedly both sand members are 60 a comnen structure?

A They are structurally related at the present time, yes,

Q All right, sir. Would you now glve me the benefit of
your knowledge on the dip of this structure?

A Generzlly speaking, this present atructural condition
1n’the Horseshoe Canyorn area, we have a regilonal depth into the
San Juan Basin to te southeast, There is in this area some change
in the stripe of the beds, geherally speaking, in this portion
of the field area, The strives at the bved are north and south,
and in this area we begin to get a more wesaterly and north stripe
of the beds,

Q But if I understood you correctly, Mr. Speer, atarting

kup;th0#c~axmzhA~uonthuestecn—ext#enLty~a£_youc_pcnductixe.limiha_~
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structure? |

A That 15 correct, back to the southeast.

Q Well; would vyou explaln then for me, plcase, 8ly, what
are the syrbols of the wells in the northwestern limits--what

2xnibit are we looking at now?

s A WYell, you are ilooking at Exhiblt Number Four overlaying

Exhiblt Number One,

Q@ All right, sir, What tyne of wells arec those wells

furtherest t¢ the northwest on those exhlbita?

A These wells and these wellg?
Q, YeS, sir. i

A We have botll 01l wells and gasg wells, We have used

the «~

Q Let's come on down structure, Mr. Speer, will you polnt«-

come cn down the structure. All right; now, whatl are we looking

at where your polnter is nocw?

A El Paso Natural @Gas Products Number 2 Chimney Rock !

Well, which 18 a -~
Q Where is that well completed?

A That well is completed in the lower Sand B, May I

v point out further the structural configuration in this area?

Q@ I thought we Just did.

A Generally speaking, in the original dip there are some

features in the field area, particularly in this area, with which
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;- 0085 .geclogists -ave-fanilier-with, - We nmve a structure whose Zxis’

s e e e m pen

runs approximately 1o here in the Chimney Rock Structure on waleh

several Pennsylvanian tests have been drilled, such tnat ln this

area 2 here where this well 1o located on the flange of that

structure, there is a small roll-over in this particular aree such

that there is & low area 11 thie regicn here.

Q@ I velleve you anticipated what was puzzling me, Mr,
Speer, and that was, how could a gas well ke down-structure from ; |
an oil weil? g

A Structurally, this well here is hilgher than some of i
the oil wells in this areé.

Q@ So then our dip isntt from thé northwest to the south-
east, isg 1t¢?

A VWell, from this area on, 1t 18, yves, In this area

here, we have some local features which are changing the regicnal

structure.

Q Were you making the same explanation for the origlral |

gas wells in your productive 1imits in that area?
A In this portion of the fleld?

@ No sir, itis south of the El Paso well vou were just
discussing, and locate on the record wherﬁ that E1 Paso well is
we have been talking about? o

A The E1 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 whioh we referred.
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R '"“"“""""Q"“W;"Sﬁé!!‘;"l‘é’t‘“iﬂ 'H'p‘UI'OEi’ZE‘"tU ‘you, We have thut wellt T

{on our map, but I recall now tiat it wasn't on yours, so ve will

skip the reference to the other gas well, I wish you would go now:
to your Exhibit Number Two, Mr. Speer. I want to be sure that I

understand sour opinion with respect to that exhibit. What is thig

{

interval within your red horizontal lines?
A This interval within my red horlzontal lines, we have
designated as the interval of Sand A, E

Q And the interval within your green linec?

AR Ot e e kAR O+ nnd et . e 51 i s

A The interval of Sand B.
Q@ All right, sir, Now then, the interval between your

bottom red horizontel line, or the bottom of Sand A, and the top |

of Sand B, that is the interval that effects the seal between the

two?
A Yes,

Q Would you say that that log characieristic that we notei~
on Exnibit Two, this chaeracteristic of shale, would be on a log ?
of that type?

A Yes, 1t 1s.
Q To you geologiSfB, itts pretty obvious that that

shale is an impermeable barrier, is that correct?

-aat

j
A Yes, except as to minor variatlions in mythology, it 1is !

dominantly shale.

Q@ Do you feel that Sand B is a common source of supply?
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Cm b g onE gingle;, comon source: of ‘mply? 7

A Yes,
Q@ Do vou think that Sand A ia?

A Yes, I do,

Q Let me direct your attention then, Mr. Speer, to the
interval at the top of Sand A where you have the characteristic |
of your log right at the top coming out and then coming back. ;

A Are you referring to the resistivity curve? ‘ i
} Q@ No sir, the one at the left of the -~ !
A The 8P curve?

SPp.

Q

A Self-potential,

Q Yes, sir. Do you see that interval I am talking about?
A

You are referring to this interval from 1500 to

approximately 1510%?

&£
)

es, ,

-

Yes.

A
Q In your opinion, is that pay there?
A

It would be inoluded in what we have designated as the |

pay area, and ~-

Q Now~~excuse me for interrupting if you weren't through,

A No. |
Q I want you to look at that, Mr. Speer, the hard 1nterva*

4

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

your eye run down the exhibit and tell me whether or not that log |
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e e 4n that-aves doesmtt rTeflect & more density of rock in that
| interval than it does in your interval of seperation between the

\

two sands?

A Referring to this area in here, I am not sure exactly
whether it depicts the permeablility or not. The self-potential
curve of an electric log could be affected by a number of things |

other than impermeabliiity.

Q@ And you realize the interval 1 am talking about is

1l

immediately below your 1500 datum?

A That is correct.

| Q Does not this log refiect that this interval at the
' 1500 datum line i8 more dense and more shaly than your separation
interval hetween Sands A and B?

A Well, X dontt belleve you can relate this particular
curve on the electric log directly to density.

Q What does 1t show, if anything? :

A Well, 1t is indicative of density and ==~

Q All right, T'1l change my question. Does that not
indicate that this interval immediately below your 1500-foot datum!

lines 1s more densc, indicate more density, than the indication

A It could, yes.

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

immedistely above your 1500-fdot datum, 1s separate from the rest

of Sand A? o
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v B O3 Shi S -pRPELOULSP-Well; yes; it could be eeparate.

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

A No, I am not,

Q Why not?

A It is a portion of this depositional interval here
which is related on a depositional basis.

Q@ Are you now saying that you .aay nhave more than one
| source of supply in Sand A?

A I think we polnted out that there are a number of
interlensing lenticular types of sand within the interval that we
have designated ag Sand A.

Q Would you have us belleve that every common source of
supply should be regulated and prorated as a ccmmon source of
supply?

A Yes.

Q@ Then why are you not go recommending?

A Because these particular sands are related to one
another, Maybe at some polnt outside of this particular well
here that we see, it 1é.possible 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.

Q Could it be, Mr. Speer, that this separatg_gip“;puy_
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| 3and & we-are taliking about is not separate from the rest of Sand - -

!

éA, could that be the case?
t A It's possible,
§ Q Well, if that is possible, is it not possible that
Sand A and Send B are connected?
A No,
Q When you set the log up on the top of Sand A, that

 indicated a more dense materlal than your aseparating interval : |

' between the two sands?

A Would yéu re-state your question again?

MR. BEULL: Would you read the question back?
REPORTER READING: "When you set the log up on the top

of 8and A, that indicated a more dense material than your separatiﬁg
]

interval vatween the two sands?' %

MR, PORTER: 1 don't believe you read the whole question,

|
i
i

REPORTER READING: '"When you set the log up on the top
of Sand A, that indicated a more dense material than your separatiég

interval bvetween the two sgands?” ;

A Is that a question?
Q (By Mr. Buell) Do you understand the question? i
A No, I don't, ’
Q Let me try to ask it agaln, You testified, Mr, Speer,
that the log indication in the major structure immedlately below
your 1500-foot datum line 1lndlcated it to be more dense than any

of t@e integygl you say separates Sands A and B; you_:grﬁher
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- [véBTirizg that it waes possibie that that upper kick'in~thevtep of

‘Sand A that we are talking about wae in communication with the

rest of Sand A, I agked ynu, in view of that testimony, why would

Eit not be similarly possible for 3ands A gnd B to be in commnl-

cation?
A I believe the answer to that question 18 more fully
shown in our cross sections that --
E Q We are talking about Exhibit¢ Two. Is it your position
that your Exhibit Two does not show separation of Sands A and B?
A No, it does not.
Q Then why can't we answer that question looking at

Exhibit Two?

A Because we are relating this particular well to & 1arge§
area, |

Q@ No sir, right now I am Just interested in this parti-
cular well, I want your opinton if could not the possibility
exist for communication between Sand A and Sand B 1n this well be
reflected on your Exhibit Two?

A I{ I have stated that this sand as depilcted in this
well i8s connected with this sand which we show here, I am in
error, In this particular well, there is an impervious interval.

For that reason, I do not beileve that there is & likelihoud of

connection of permeability by what we see depicted of Sand A and

S8and B,

Q All right,
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-k Does-thmt -anevwer the questiont Co

.Q Is that your answver?

A Yes.

Q Okay. Do we have the complete core analysis reflected
on Exhibit Two?
g A No, the conventional éore analysis wag run on this and
Ealao a water and oil saturation was run on 1t,
{ Q@ I am particularly interested, Mr. Speer, in what the
;core analyaip reflected with respect to permeability in this :
dense separating interval between Sands A and B, Is that reflected

on Exhibit Two?
A Yes, it 18, We have noted graphically the permeability:

as telng from zerc to some 600 milidarcies. The graph shows the

permeability at each foot interval. §

Q Well now, to my untrained eye, looking at that exhibit,; 1
Mr. Speer, it would appear to me that r> permeabllity whatsoever ; J
existed betveen the bottom of S8and A and the tcp of Send B, and ; 1
we know that's not rignt, don't we? ‘

A Top of Send A and bottom of Sand BY %

Q Bottom of Sand A and the top of Sand B, I'm sorry.

A No marked permeablility, that's true. %

Q Is it your testimony now that no permeavility exists |

in the interval between the bottom of Sand A and Sand B? |

A No permeability, that 18 correct.

‘ Q ﬁaye you averaged the permeability reflected in the
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g o core enalysis-for-ithe pertieular interval we are talking about, the

i ;separating interval?

£ No, 1 heve not,

MR, BUELL: May it please the Commission, I would like to

‘request that ne average, from nls core anelveis, the permeabllity

}encountered and reflected by that core in th2 dense interval that
fne claims separates Sand A and Sand B, I think it is eriticel

éto the case that we have that average permeabliity figure in the

‘record, It might take him a little time is the reason I am

?r §d1recting my request to the Commission and %t¢ hie Counsel rather
g' than to the witness.
i 1 .~ MR, SPANN: I would like to state that I bellieve we will |

farnish that through Mr». Walsh, who will Ye our next witness, if

f that's satisfactory, rather than to --

MR, BUELL: I would kind of like %to talk to Mr., Speer
about 1t, too, if he can tell me, 80 I'1l Kknow.

MR, SPANN: I am sure he could.

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

Mi. SPANN: I think we can, j

MR. BUELL: I velleve i¢{ 1s critical to our case and I an
sure that you will want them in the record.

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

MR, BUELL: Off the record.

(Discussion off the record.)

Q (By Mr. Buell) Mr. Spcer, do you have the information f
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. ;’I’émtéﬁ?' N

T;gmqf{ectivgmpgrmeab;LLQy. If vou take a definition of permeabil;;&iwwﬂ

A Yes, I do. The information asked for and is supplicd

§
i

i‘co me, covering thc inteeval from the bottom of Sand A at a depth
of 1536 to 1598, has an average permea2bllity of .14 milidarcies,

It is perhaps signiflcant to note that in our averages, mich of the.
permeability through this interval has oeen designated as a zero

average, It may or may not reflect that.

Q@ Excuse me, Mr, Speer,; in that celculation, what consi-

{
[

deration did you give the fractures?
A There are no consideratiocns for 't,

Q Fractureg do have permeability?

; A I am sure they do.
Q@ They have infinite permeability, do they not, Mr. Speer?
A Yes, they du,
Q@ So 1t could be defined that yocu encountered permeabllity
in this dense shale interval?
A Permeability in the fracturing system, yes.
© And permeability 1is reflected in that core analysis
that you had in your hand Jjust then?
A 41 milidarcies,kyes, average,
Q Do you want to change your prior Uestimony

permeability existed in that interval that we are speaking of?

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

effective permeability, and I do not consider that .41 hundredths

SR
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-Lhen certainly Soie  perasabllity sxlsis., o

Q And in arriving at that average that you gave, wnich
3 you say i1s not effective, yocu had some permeablility of a greater
% magnitute and some permeanility of a lesser magnitude, dic you?
| A Yes.
! Q And that's now you got your average?

A That!s true,

e e e b A

@ Q So that in the dense interval, wec have some permeabilitj
f that would even meet your definition of effective permeability?
A In the fracturing system, yes. 1In the four feet that
we have shown in this 62-foot interval, yes,
Q@ Do you happen to have a log of your Williams Number
1 Well with you?
A I velleve so,
MR, PORTER: Is that the E1 Paso Williams Number 1 Well?

MR. BUELL: Yes,

Q (By Mr. Buell) I see, Mr., Speer, that the log you are .
looking for 1is bound there, I have one here that's loogce, I will
apologize because 1t has scribbling on it, but I think for our
purposes we can loock at it, Will you locate what you consider
to be the top of Sand A? Just take a pencil and draw a horiZontalg

black line at that location,

A The log which you are referring to is the electric
induction log of El Paso Natural Gae Products Company Number 1 |

: !
Williams Well, which 1s located in the southeast southwest quarter;
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1

'1€ West, I have marked what 1 would pick as the correlative toj

of Sand A at a depth of 2272 un ¢nis particulsr log.

Q All right, sir. How, are you fmalliar enougn wWith ths
log and thie location of that well to know that it has both your

Sand A and your Sand B in it?

B T T T VT o

" A Yes, 1t does have botl: sands,
: ; Q And Soes that charasteristic of tic log in the interval
g‘ g Letwaen those two sands indicate to you a dense, inmpermeable nnteridl?
g’ | A Yes, it does.
gp Q Vvhat would you say the log characteristic reflects
; 1mmediut§1y above the top of where you ploked Sand A%
é A It reflects itself as a shale,
é Q Does 1t look impervious to you, the shale that separateé
; your Sands A and B? g
; A A portion of if appears tc be as lmporvious and a 5
portion not es impervious, If by drawing a snale line, which we
a | 4o down nere, establishing the shale line, a portisn of the
* intervai between the two sands will fall to the inside and @
E portion to the outsida, ;
? Q2 But the sharacteristic of the log above Sand A 1ndicate¥
i to you an impervious shale? §
: A That is correct. ‘ §
; @ What do you gaologiats mean, Mr, Speer, when you say |
i, on a drliling well, you say you have lost clreulation, what do youi
| e haaociaTLs |
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% A Lost c¢irculation? :
3 Yes,

g A  Loust ¢ilrculatlon zonc, lost circulation material-~lost

é circulation zone indicatcs ccone zone of which vwe lose our circulate&
g drilling flud into the formation. i
% It would ve just the opposite of impervidus then, wouldn?t
1t, in the sensc that 1t trencmite fluids readily? In fact, it |
; scals them in the well core and you have trcouble even driiling, é
do you not? %
f’ A That's correct.

; Q So it would be Jjust the opposite of impervinous?

A Yes.

; Q Would you rclate to the Commission the loet circulation

i ' trouble your company had in that impervious shale immediately

above Sand A?

A I am not famlliar --

MR, SPANN: If the Commission please, we made no polnt
of the impervious shale above Point A, and he 18 referring to the
shale between A and B, tc which I madé‘no reference, This is i
immaterial,

MR, BUELL: May iE pleage the Commission,>1’thtnk it is
material., He is saying that the interval between Ssnd A and
Send B s impervious., The log shows him that it 41s and he also

says that immediately ahove Sand A, the point that he picked on
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—titE Yoz, that that was equatiy imrerviouss; in feet; in some - - »é~vw

’pl&ces more impervious in the stru¢ture, This structure betwWeen f
Sand A and Sand B, he Bays ls separating the two, but yet in this
impervious shale that you couldn't penetrate with a hammer, hls

company encountered lost circulation trouble,

A I 41dn't state that we encountered lost circulation, bu%
you asked me for an interpretation of this particular log in the !
interval above Sand A, which I would interpret as a shale. This
16 not=--no electric log can indicate fracturing, which is permea-
bility, agreed, but on this log I cannot pick out any fracture
type of permeabillity.

Q (By Mr. Buell) Would you not suspect, Mr, Speer,
assuming for the purpose of this question, that your company did
encounter lost circulation trouble in that shale, would you not
suspect that perhaps fracturing was responsible for 1it?

A T would think, from looking ati this log, that possitly
there was fracturing 1f we had lost circulation, yes.

Q Would you then rule out the possibility of the existence

of similar fracturing on this so-calledcense lnterval between
S8and A and Sand B?

A I have & record of this particvlar well and the well
was cored throughout. And if I may check my files, I believe
that we'll £ind we have no record of any fracturing occurring

" ir this interval between the bottom of Sand A and the bottom of

Sand B,
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77777 R T Would you look 2% your core 2nalysis again?

All rignt,

¢ I recall, Mr., 3peev, in jyour zarlier testimony you
mentiloned the core reflected fracturss in that Jdense interval?

4 The core photcgraphs showed the fracturing, yes; the
analysis 4id not.

Q But then you do have evidence that you belleve the
photographs that fractures do exist? ;

A Yes,

Q And is dense? g
A In this particular well, the Horseshoe Canyon Nuuber 4%
I do have the core arnalysis of the Williams and have a tabulation |
in whieh T have 1indicated the intervals ccred and the presence
or absence of fracturing and this tabulation indicates that there
was no fracturing in the interval betwsesn A and B 3ands,

MR, BUELL: Perhaps I should direct this gquestlon to your |
Counsel, but I wonder 1f you all intend later on dlrect testimony
to iIntroduce a complete core analysis on the wells which you used
a portion thereof on your Exhibit Two? |

A I am not certain whether we intend to intreoduce that
or not, ,

MR, BﬁELL: I would like to request, If the Commission
please, that they be required to submit & complete core analysils, |

only a portion cf wnich they have reflected on thel:r Exhiblt Two.

In all falmess to the recerd, I dor't believe that 1t can be

(O Asta s
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adequately analyzed unlets we do have, and The Commlsslon hids, the

beneflt of the complete core ahalyeis. They uged & part »0 it,
why not eall of 1,

MR. SPANN: We will ove Ligppy ¢c¢ furnlsh %the complete core
analysis of the well,

Q@ (By Mr. Buell) ir, Speer, while we are back on
Exhibit Two, would you mind going over Chis again a minute?
Directing your attention now to the dense interv&l which in your
opinion forms a effective sealling varricr of communication between
Sand and Sand B, I want you'to look at the portion of that exhibit
which reflects what the metrle rock in that core was composed of.
Let!'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
contain some sand?

A& You are speaking of the lithology column?

S Yes, lithology.

A& This column,

Q@ A1l right, sir,

A We have indicated sand symbols within this intervening
shale body, floating sand grains cccur wilthin the shale in this |
interval, 1In fact, I belleve we pointed out in testimony that
occasionally there were thin sandstone lamina within this shale,

but in a gross aspect, this interval is shaly.

i
i

!
!
i

Q@ Doesg ghale usually contain the magnitude of porosity

which you reflect 13 your Exhipit Two?
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Q Actually, gour porosliy in the deusce interval locks
sonmcwhnat better than in youwr Jand A, duveg LU not, Mr. Speer?
A In indlvidual feel, o, ‘There are individual --
{4

L It appears to e overall more ceneistent, does 1%, and

ey
kS

more unifom --

L Tes,

0 ==than in Sand A%

A Yes.

Q Do you happsn o MnoW ifhe averaze noregity of Sand A?
A on tids partlculay usll?

2 Yes.

A Mo, I do not.,

Q All right, sir. Find a single oot in that lithology
interval there that shows a coaplebe absonse of sand?
A In the interval butween Sand A ang Sand ©9

. Yes,

A Conplete avgence oi ~-

Q. Sand.,
A --sand?
& Yes,

Well, #z had a small bed nere which 2id aot inolude--

which I don't believe containsd any sand.

Q Would you give us the depth figurc on that?

A That depth goes ai 1592 to 90 feet, deploted on graphic
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Q@ Abocut a two-feob interval hes an sbsence

of szand?

A Yes. Specifically, there may be oiber Indlvidas.

ghale bteds within this inteprval «-
G On the 1lithology =~-

A ~--without sand.

Q@ The lithelogy column does not shoew that, does 1t, with |

the exception of the 1 two-foot interval on Uhe lithology column

that does not reflect sand?

A There 18 some sandiness within the shale,

yes.,

Q@ You have found 1 two-foot interval where sand is not

present?

i

{
i
1
i
i
|

A I can't make the statement definitely that there 1s noti

shale within thils intervening interval that does not

have sand in !

it. We are not--I could no%t pessibly find a detalled lithologic

microgcopic description of every fool in here and determine 1t

Enat way, bub from what information I have here, I can't say wheth&r

there ig -~

Q Hr. Speer, all I am asking you %o do 18 to testify as

to what your own exhibit reflects, and you found ons
interval where your exnibil shows an absence of cand
interval, did you not?

A That is correct,

@ And do yoﬁ recall your earlier testimony,

that 1t was at that depth that you observed your fractures in your

3 L.ﬁu‘ W T . R Ny L0 g LY P s L)
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ghovwn on the core photos.

3. . ey 3 PN L. LR - . S ", PR
NEVC vig 0N L svaliable to you wrat would

&
S
<

4
L
O
L
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indicate %o you thal you ifvis
in this well?
A Ve have cvidence that Lhere 1o {racturing occurring ag

thiz depth of 1590 feet to 94 feet, T bellieve that was the interval
j 7 ;

0 Which 1s pretty ciose to tne dense interval, isn'y it?

}

A Well, I bvalleve we can actually plek oubt this bentonitel
ved on the photographs, if you would iike to do¢ that, In fact,

I would 1like t¢ do that. A5 1538, 1P jyou wilil actices, therels |

an indertation hers in the photograpgh of the cosz Lhat is reflectiv;
of that hentenite bed, then we have po3sinly 2 3ix-fooi interval ané

|
actaring, Thtsre i1s 3 spacce, thes our Iracture ocours ?
and continues down to a depth of 33, 80 actunlly there L= some ;
separation hetween where our frachuring saows on here and this
bentonlte Dbed,

Q UWould you, as 4 geologlst, Mr, Speer, ever recommend ;

oyl
Clel 2NN

th)

ybLaipt & comnlesion in an

7

¢

to your company that they per

[ 634
3
b}
[ans
|

interval as reflccted by the log characterisvics that we encountered

hetween the bottom of seand A and the top of land B?

2 If theve was evidence of fracturing bebtweer; tnat inter-

val, LU jalght e
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——q—WeYl; Tox krep tmiking wbout fractures,” You azree, 4o
you not, Mr. Speer, that fractuclug ie pretty coxtensive in thics
rleld, in this area, it's common, isn't 1t?

A HNo, it is not.

You dont't agree £o thai?

£

A Ko, I do not. Fracouring 1t not cxtensive in this
particular field area,

Q@ Angd you nave encounicred very little fracturing in this?
pocl? ‘

A In the present limits of this pool, yes,

MR, BUELL: Could I nave this marked as Pan Ameprlcan

Exhibi? Cne?

(Wherecupon, the document was maried as Pan American

Exhiblt Number One for identification.) !
¢ (By Mr. Buell) HMr, Speer, I hand -- |
MR, PORTER: Just a moment, Mr, Buell, Hr. Spann; do you g
have any objection to receiving this exhibife i

MR, SPANN: I ceritainly do, I dont't even know what it is,

I would like to find out.

MR, BUELL: Would you like to sec it? I%'s a log of one

of your wells, I'm sure you have all seen 1f{ before,

MR, PAYNE: You are not offering it in evidence at the
present time, are you, Mr. Buell?

MR, SPANN: I have no objection to Mr, Buell questioning §

Mr. Speer us}ng that exhibit, I do object tc 1t being introduced

Dearti By MEiesR & ASSOUTATES
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TTT recEIvEn I evidenze v tiE tIYe, T T T

MR, BUELL: 1 an not offering it.
MR, SPANN: 1 sce,

n - T . . . RIS S I 2 £ y . x - 155 = ﬂ:
H., AUSLL: 1 had 1t mariked as Txanivly vne se I esula ralep

to 1¢.

¢ (By Mr. Buecll) 1 hand you what hLas been marked as ran
Azerican Exhibit One, and which will be offered in evidenoe later,,
and 1t reflects & portlcen ol Lhe Log o £l Yaso Horgeshoe Canyon
Nwuder 8 Well., Where 18 that well completed, 1w, Speer?

A This well as is snown by your exuiblt would be complete&
in a portion of what we have selcected angd designated as Sand A,
and also in Sand B, and I bglieve that'es wlhcre $he well 48
conpleted, There are addlitional perforations below Sand 3 as
shown a1 your log here at a depih cof approximately 1236 feel to
1252 feet.,

¢ All right, You can find on

e

separates your Sand A and your Sand 3B, can you not?
A Yes, I can,
8 IHow does 1t looik to you, pretiy dense, impervious?
A I would interpret the interval %o vz very shaly.
Q WVell, do you think Ul
exists vetween Sand A and B through this int .rval?
A No, I don't,

0 You think 1t is inmpgervious, that ou could not transmit

"y

fluld fthrougn 1t? o
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D A £

-~ - P F e T e i - i- ey a3 2 4o Ve
& A1l cignt, siv. I want oou LYo ocxomdine the lop in the

arca of your bottom perfloratlions Traoo oo guandpoelint of beling

[

dense, irpervious, shaly. How dees LU couruove with rouy sepapating

interval between Sand A and Sand 73?
A It is also densc, poasibly noere aense.
¢ Yes sir, 1t would surs --
A  As interpreted f{rom fThis log.

Q It would surc appear to ve fron this log?

e}

A VYes,

Q@ 8o the shale outline con the interval between Sands
A and B as reflected on the log opposite your bobbtom perforations,
would indicate that they were more shaly than your separation
interval?

A That's true.

an thot {hesge

~ Y
 ropr ) srim W Vi T

~ A o cman e . &Y o - 2 $
Q@ Are you aw £ the facth, #r

&

perforated intervala vere .clectively tested? Would you be sur-
prised if your company recovered oll out of that dense, that
impervious shale opposite the bottom verforations?

A I perhaps misunderstocd your previcus question, I was

3
<t

R .
he lmpervious interval thai cccurs between

-

referring to 1
of 1206 down to approximately the top of where you show we have
perforated, I would agree that what we have perforated in the

bottom set of perforations 1s in all probability impervious

also,
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| 49
@ But yeb out of this inpervious chale that the bottoa i

A
gerformations are compicicd i, you gob a sciber Sest cut =f thay
impervious shale than yoo did oat of what vouw wre calling Sand 3,
aid you ¥now thaty

A I would ve surprised to ledryrn that,

Q You tested fourteen barrels of oll an hour oul of Sand

A Sand B, that's the interval froa a depth of 1158 to --

Q Yes, sir,

1and St
A =«1206, fourteen ba

Q Fourteen barrels of oil per day out of Sand B, but out
of this hard, impervious formatilon that won't transmit fluld, you

recovered eighty-six varrels of oil --

MR. SPANN: I an going to object to Mr, Tuell testifying.

This witness 8aid he didn't know and those are not the facts in

evidence. . 4 to iir, Bueiitls direct statements, I think he ought

to be under oath if he is going to testify.

MR. PORTER: The Commission will sustain the objection.

Just ask the witness if he knous. :

MR, BUELL: Yes, sir.

I R e
]

Q (By Mr. Buell) You were not awarc of Lhese {esis,

Mr. Speer, were you?

A Not as to the exact amounts of oll recovered,

Q Would not informmation such as this, Mr, Speer, make a !
dent in your opinion that Sand A and Sand B are lirretrlevably, f

Dranti iy MEER & ASSOCIATES
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forever separated vy IMpervisus ohAalsy o~ 0 77

A No, iL wouldu'’t. Wt you are referring tc iu the

bottom'extent of the perforations here, they are velow the depih
that we have shown as Sané B. We have uot discussed what the
possibllity of oil production is below that depth to &ate that I
know of. I know alse that there is a possibllity in individual

testing of some communication behind a pipe, a nunber of things

are possible to account for, but in this particular case, I would j

be surprised that oil could be recoverable from this silt zone

that we show here pesfc

MR. BUELL: That's all I have, Lf it please the Cmmission%r

MR, PORTER: Anyone have a gquestion of the witness?

CROSS EXAMINATION

BY MR, HINKLE:

Q Mr., Speer, I direct your attention to your Exhibit
Four, That exhibit, I belleve, purports %o show all the we

which have been drilled in the Horseshoe Gallup area?

A The overlay itself indilcates the wells that were drille§

up to, as far as 1 know, the time that the index map, Exhibit
Number One, was made which was Febraary 11,
Q@ It 1s Exhibit One then that shows the wells?

A Yes,

Approximately how many wells have been drilled in the

o

area?

A 1 bellieve that there are approximately 110 wells, = |
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T T O S TR 0 wells, how many have beerneonpleted In
boithh the A and B formations?

A I have a tabulation of that figure., My Ligures indi-
catc that there were a total of 110 wells drilled at the Cine Gias
the exhiblts were prepared, and 54 produced from Sands & aud i,
36 frow Sand A only and 10 from Sand 1 vnly.

Q Those 64 welis, they nave on open well bore for both
formations, A and B?

A That 1s correct,

Q They have been opened for sometime?

A Yes,

Q In actual practice, the opersiors, all of the operators)

have treated both formations, A and 13 zZones, as onc veservoir,

isn't that right, up to this tinme?

[

i

MR, SPANN: Object to that as calling for a conclusion., |

He couldnt't possibly aasvier what the other operators have done i
or how they treated these.

MR, HINKLE: He testifled that 6l wells have been completefl
{

i

that way.

Q (By Mr, Uinkle) Do you kanow of any case where an
operator has penetrated bolh A and B zones and they have not
perforated, tried to nake the well 1in both A and B Zones?

A No, I do noi.

@ Well, isn't it a fact then that the operators have

treated both of these zones up to thils tlme as a common reservoir?

RS
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MR, PORTERT DU yoU BLIIY1 ODJ6cET €6 EHAE)
MR. SPANN: I still object, for the reason that he can't
answer ag far as the other operators are concerned.

1

@ (By Mr, Kinkle) Isn't iU z faut that --

MR. PC TER: Just a momcat, Mr, Hinkle.

MR. HINKLE: TI'1ll withdraw the question.

MR, PORTER: Thank you, that sim lifies it.

Q (By Mr. Hinkle) 1Isant't 1%t a fact that up t§ this time,
both the A and 3B zones have been in actucl cormunication through
! these 4 wells whiah vou mentloned abova?

A Yes, :
MR, HINKLE: That's all,
! MR, PORTER: AnyQHe have a question? |

MR, GOVE: Norman Gove of Petro-Atlas., I want to point i

out something, 1if the Comnaission please -~
MR, PAYNE: Do you have a residedt Counsel, Mr. Gove? !
MR, GOVE: No sir, but I want to find out Lf Mp, Speer
has made an error, He shows a well of ours being nine feet avove g
Ssand A and does not have 1t Included in this area, That's my |
oniy -~ _ 3
MR, PAYNE: 1Is that an error, Mr. Speer? ?

A Which particular well?
. MR, GOVE: Navajo Number 2 in Section 33, in the southwest
of the southeast of 33? You have that at nine feet and I don't ;
3
i

knoy_ghethepﬁyou indicated that as a change in the very beginning |
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OF [0t on your EXLIDIT Tour.

43

A You are correct, we indicated & nine-root thicknc

A

0

for 1t,

MR, GOVE: That's in tne Ute=llavajo?

A Ute-Navajo, yes.

MR, GOVE: That's just an error Uthen

A Yea,

MR, GOVE: In olhey words, that lorby acres should e
included in that --

A That is correct.

Q Sand pit?

A Yes,

MR, GOVE: I thought you had just overlooked ift, thani
you,

MR. PORTER: Does anyone else nhave a question?

MR. FISCHER: VYes, sir,

MR, PORTER: IMr. Fischer?

CROSS EXAMINATION

BY MR, PISCHER:

Q My, Speer, I just want to alk you awbout this one, this

Atlantic Well Number 31 in 31, 31, 1o, Is that actually a pro-

producling well?

o

ducing well at the present time, is 1i called
A We nhave 1t so ladicated on this map, yes.

Q And your cross scebion through tuis field 1s shown here

At~ MEF7e B ASSOUTATES
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Q You have no exhibLits ghowing the structure of Lhiiu sand

nx» these two cands in that aweay

L No, I don'g,

O Are you awarce of uho fact that vhe pand down gowora
the southeast on your may tihwre dips pretiy sharply?

A In this particuiar arca?

Q Yes.

A Yes, 1t reflects a hogback monocline and dips very
abruptly in through this arszs inte the basin,

Q Is that a--would you glve me yeour explanailon of the
cause for that dip, that stcep dip in that arca? :

A The steep dlp in what area, as I say, reflecis a hogbae%
monocline, a feature which is--a change which is developed in |

this particular area, a definite depositicnal sand that we have

i
i

been talking about today, Part of the San Juan Basin is rerlecteﬁg
by this steep dip. There arc relatively gentle dips here and
along about in this area iic nad a steepening of the dip up %o as
high as 60 degrees.

h
i
{
i
i
i

i
!

t
i
1

t
i

i

Q@ Well, isn't 1t poscible that that shale amight be ,
fractured down there due ¢5 the flexing after depesition? i
A VWe have fracturing cvidence in the Verde-Gallup fiasld,

which lies 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, , e
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Land Li is perforated ant age fraccd in the interval uhich is

O Tou AontT WCIITVE V! -
W belleve that Chiz L8 @ resddv of tide . loxiung, vic
recession of vhie Leds lo thet oooduelng Interval ays Vorde, thad

"

vale syoots wan Ly frecoaring, A row oaove o $he souilnwest, o

O

£ Lhe producing fnterval at Verde, i

Peatd

back to the

souree arce

'

grction that produces n tic Verde ficld Lecomes extrenely--an

exbreme ly productive gand careier, ar would Lo expected in meving
in $he direction of the source, AL & polnt vozeuhere along through
El raso's Malcocum lLeage andx  thig w0y ‘a Sectlon € of 30 North,.
Range 15 Yest, we have sand ovodiss appearing iir the producing ’
intersval, which 1s correlative with Sand & over the Horseshoe

Canyesn gran, We hellove thet this increass in the sandiness back

to the southwest 1 affecting the abliity of thoege cocks to rnsctu%e.

|

As 8¢ stuted in 1957 :a &5 article In the Four Corners Guidebool !
hy myself, we believe that corobabvly the stratographic flow would |
eventually eliminate the fracturing system. That is syidenced
11 Verde and evidenced on tnc asls of our wells 4villed in the
Malcocun area, that 1 deconlng evident,

TiHiis Number 1C Vell, walch i in tiie sxbrene--Number 10

Malcocnus Well lecated Ln Section 6 of 3¢ North, 19 Wesh, was =

Tery weslr well produecing on the order of some five or Sen varrelp |
a day, “The Nuaber 5 Vell, whiek is also down in the cxtreme
soutndentern end of Vevrde, 15 also very veak, a veory weak well.

The ialeocw: Hunber 1 is tenporarily abandaoned, produces no oll,
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© DroTdctive In the Verdé T161d. So ThAt What we belleve ls

i
i

| happening 18 that the fracturing system is playing ouf- into this
areca ol the Verde ficld,
@ Playing out?

A& VYes, dissipating, ané that's probadbly the result of this

increased sandiness in thce beés down in this area reacted by the
bending or flexing rainer than crealting vecause of their better

P competency, A8 you move up in the better area of Verde, the

producing interval is dominantly shale, fractured shale, and Verde,

of course, producee from 2 fractured reservoir whereas Horseshoe

produces from a sand reservolr,
| Q This 1 Paso well in the northeast, or rather the
northwest northwest of Section 12, 30, 1€, dc you have any core
analysis of that well? %
A Thne E1 Paso Products 1-A Williawms? E
Q Yes,
A Hay I check my books here? I don't believe that we

have, but let me make sure. 1Mo, the ¥Willioms 1-A Well was nof

cored.

@ It was not cored?

A That's correct,

Q@ Do you have a log on that well, an electric log?

A Yee, a portion of an electric log., 1 have & copy of
the log, |

SR * W

IVE it 7 r LA 0B A sATE s
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féré you going to enter tne rest“of those logs, or could you enter

;that log as an exhlolt in Lnis case?

A T could if it is deslred, veg, a portion of vne Lloj.

‘What we nave done 15 cut out the Lower Gallup section and attached
i
ithe heading to the haclz of it for rcference,

MR, FISCHER: AlX right, that's all I have. Vould you

|
jenter that, plecaee?

MR. PORTER: Is there objection to the admission of this

i
i

exnhiblit?
: It will be received in the record.
E MR. FISCHER: Mr, Speer, would you consider the well in

éthe Horseshoe~Gallup pool to be producing from the Horseshoe-Gallup

{
pool?

A The Williams 1-A well?

MR, RFISCIER: The well in the northwest northwest of

Section 12, 30, 167

A Yes, I would consider it to iile within the Horshce-

Canyonn field,
FISCHER: Thank you, that's all,

MR, PORTER: Mr, Veority?

MR, VERITY: Verity for Southerr: Union,

CROSS EXAMINATION

BY MR, VERITY: (
i
Q My, Spzer, you say that these two sand hodles were laye@

-

j
!

down at different times and different methods, T belleve?
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Q Is it never an eventuallty that we have two different

. sands, producing sand bodles, layed down at different times and

different methods that there 1is no nrecducing or permeable formatlion

in between?

A It is possible to nave a permeable body, via fracturing
or ==

Q In other words, the fact that thase iwo bodies wvere
laycd down at different times in different ways dces not necessariiy
indicate that the interval in between is not permeable, does 1t2?

A No, that 1s correct,

Q So any conclusion that might have been nade with regard.
to the impervious nature oI the interval in between vecause of thei
two bodies being layed down at different times is erroneous, is ;
that correct? |

A In the sense thai you nave 4discussed it, yes,

Q@ And I wonder if for the minute, are you familiar
with the /soducing horizon in %he wells in the Bisti-Gallup pool?

A Yes, ] an,

Q Are you famlllar with the fact that there you also have%

tWwo producing sand bodies that are divided by an interval?

'’

A Yes. !

Q Isn't there a comparison between the situation there an*

the situation here?

A A compariscn in what manner?
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g Wi regart to separation of the two zones?

A Well, the two sands that I belleve you referred to in
the Biatl area were relatedin a depositional manner. They are
separated and I believe they are producing from the Bilsti,

Q Would you say that the Bisti also 1s twoc separate,

common sources of supply?

A That the Bisti sand produced at --

Q That the upper and the lower member there are separate,f
comnon gources of supply? |

MR. SPAMN: ObJect to that as being immaterial to the issue
before us here. .

MR. PORTER: Objection sustained.

Q (By Mr. Verity) Turning then for the moment, Mr,
Speer, to the core, how large a core did you ftake in this well, é
that you presented? . §

A I belleve the core dlameter 1s four inches.

Q Can you tell us whether--I believe you testified that
at one place you did encounter a vertical fracture in it?

A Yes,

Q@ Can you tell us whether that vertical fracture is

100 per cent vertical?

A I don't know that it was 100 per cen¢ vertical, I

think that it can be observed on here that the vertical line is

g0 degrees to the =--
_Q Then if 1t were only 90 degrees, it would run out of the
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 leonme; would i nvt, o It wight min out of the core?

A

Q

A

Q

A

Q

:
A

| Q
A
Q
A
Q

A

Q

A

similar fracture at a different depthe?

the producing zones in this pool?

would introduce later the core analyses on thls core?

MR, VERITY: That's all,

MR. PORTER: Anvone else have a question of Mr, Speer?

MR, STAMETS: Yes, sir,

If it were only 90 degrees, it might run off the core,
¥Yell, at 90 depgrees, couldn't it run off' the core?
At the bottom, yes,

It could also run off the core into your so-called

impervious interval? 1In othrr words, couldin't that fracture bhe

picked up at another core 1n this producing pool?

The same fracture, 1t's concelvablea,

Suppose youx moved over three feet and took another core?

Wouldn't it be obvious that you could encounter the seme or &

Well, that would be supposition on my part,
Well, 1t would be possible that you could, wouldn't it?g
!
If we started fracturing three feet over? |
That!'s richt, at a different level.
That!s true, ;

Have you taken other cores of the interval in between

Yes, we have,

I belleve you stated carlier to Mr. Buell that you i

Thatts true.
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CROSS_EXAMINATION

| BY MR, STAMETS:

¢ Mr. Speer, how dld you hang the logs shown on Exhibite

Pive, Si1x, Seven and Eight?

A The base line for the Exhibits Five, Six, Seven and

Elght 1is the top of what we have designated as the Sand A intervalé

The logs are hung on that datun.

! Q@ 1In other words, if one were t> see a true picture of
these distances at the time they ware layed down or as they are §

}

currently standing, it would not be the same as this, it would be

some other configuration?

A If the logs were hung on a structural datum?

& Yes,

A That's true, they would not be showing what 1s shown

here.

Q I would like to hear agaln your idea of the sedimentary

higtory of Sand B, Just how 1t was layed down? ‘

A RBriefly, T veileve that Sand B wasg deposited in an

off-shore channel or trough that has been eroded out of the silt-

i

shele interval below Sand B on these logs, deposited by the acredeé

and the veloclty of the current, and that completely filled the

trough, and then the normal sedimental circle, fine grain sediment?

were layed down, which buried Sand B, f

Q What forces created this channel, do you have an idea?

DEARNLEY Meirir & ASSCUIATEY
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| that I belleve in the testimony that it may possibly be a sub-

marine off-shore, lons chore current. There are probably otlier

explanations, but the point was that there was a chanhel, excavatidn

of those sedinents,

Q That'e the polnt I an not sure of. Can you show me

today where such a channel or such a line off of the shoreline was?

1

| A Well, we do not have anywhere in the world today that
T know of a comparison of the uoper cretacious sea, and the
gcondition, I doubt if 1t could exist In the present offshore

fcoaut. And I am not aware of any simlilar occurrence in the presenﬁ
{ é
!day, no. !

Q0 Are these types of channels a major geologlecal occnrrencb

throughout the world?

A I would interpret it 28 a localized situation, but I

am sure that they occur around the world today or in the past.

2 Have you found svidence of a beach to the southwest

(-

of this exposed ~=-

A Near the hogback field, whlch iles to the southwest
some 8lx or eight miles from the present Horseshoc Canyon fileld, |
there might be an outcrop of @allun which we have interpreted as
& beach type deposit.

Q@ Going on from that, 1if beds such as you have depicted

here were dipping at say a rate of one hundred feet per mile and

| then within the length of one section would change to a depth of
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imiine hundred to 2 shousard feet per mils; would theee veds nermally

! be fractured?

A I would rot exneet the Leds--1it would depend on what
stresses were exerted. I am assuming that you are speakling of the
beds after they have solidifi~d and become rock?

@ Right.

A The fracturing I think would depend upon the amount of
fractural deformation to the beds and in this rarticular area, if
that's what you have reference %o, T don'f know for sure what the
dAips of the beds are at the present time in terms of feet per mile;
put I would not expect fracturing to occur in the area of a dip off
a depth that ocrurs in the Horseshoe Canyon area.

Q That's exactly what I asked. I asked that if beds
such ag these would go rrom a depth of one hundred feet to nine
hundred to a thousand feet per mile within the distance of one
section, would you normally exbect fracture?

A It would ~~

Q@ Would you mind explaining that?

A It would depend cn the lithology of the particular
pede of which you were gpesking. K ;

Q@ Beds such as we have here, sands and shales such as youg
have encountered here?

A With sand and shale, I believe it would be competent i
enough to resist fracturing.

Q@ Competent enough to resist fracturing?

DeEsnNe By M B ASSOCIATES
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Q2 Do inconmpetent beds fracture?

N

A In the sgerse that you are vsing 1%, yes.

@ Ieg that in a normwl geolozizal sense?

[ &)

& That would depend & lcot on the atility of competency

and Incempeteacy of the bteds that you refer to specifically, Ferhaps

T should state that differcently, that theoe perticulsr beds that

vou are referring te, Sand A and the intervening shale in Sand B,

I ¢o not believe would react teo the type of structural deformationA

when you are speaking about fracturecs, '
Q@ How ebout the shale?

A No, I dov not beileve so.

Q@ It would not fracture elther?

¢ How do yeu account for the fracture theaet you have down
there?

A VWell, for cne thing, Wwe are, ceven in this particular
case shcetm on Exhibit Number Nine, we are not entirely certain
that this is actually formation fracturing, it may actually he
duq to stress of the-~during the ccourse of the coring operation.

Q@ In other words, more stress would be exerted to the
bed during a coring operation than weuldixe exertcd for the bendingf

of these =-

A It could poesibly be a fracturs that we have noted or

degserived and zontriduted e the incdustry in general, Of course,
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we make nu nove of waethen Thoy ase techanical fractures or actuel

4
1ithologie fracturing normal to formation, so that vou wayr
1

7]

Lraciuring, new deserigtion of nore
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Q M, 3peer, hox much pemi

necesaary for & zone to be preduced?

34 ult Lo bang 1t o2 specifle

A Well, 1t weuvid b

«

jerly
]
"y
[
o

numper or rule of the thumb. In this particular area, something

W

. - P

in excess of one milidarcy permeaiiity.

% And as te tne amomt regulred, 1Y would depend on :

whether c¢r not it was producing through Leraeture: or Lthrough
normal permeability, woulds?s 157 :
A The amount requdred o8 what? ;

To produce, the ansunt of poerenaabillitr?

.
FEY

w

Wlould depend upon --

9 It would depsnd upon wWhether or not there was vertical

fragturing, would L& 1057

A I aot 3ure I understand your guestion, Would you

re-gtate LL, ploase?

) Where gouoiave vertieal feacturing, 1t wlll produce

szrmeabllity,

A lob-swaliers degoee . of poroeabilliy, 3 measguced
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f‘i’:héh”f’c“ifﬂT"ﬁh‘éﬁé “yon lhiave no vertleal fracturing, 18 thal vignt?
‘ A That's true.

j MR. PORTER: Anyone e¢lse nave & guestion?

t

E MR, SPANN: If the Commiscion please, 1 have nere tie

icore analysis report that Mr. Busll wznted, Do you want this in
ievidence?

MR, BUELL: VYes, I thinic iv chould %e in the record,

MR, SPANN: That¢ should be merlzed Zxhnlbit Nines3s,
(wﬁereupon, the docwirt was marked as Applicant's Exhibit
%Number Hine~B for identiricztion.)

i MR, SPANN: I think that if he ig going %o cross examine
gfurther avout that, Mr, Speer ought to have a chance $o look at

it if he hasun't seen itv., LT you Just wani it in --

MR. BUELL: That'e all, I'a thrcugh., Did you say Mr.
Speer hadn’t seen it?

MR, SPANN: I seid I didn't know wiether he nad and I
thought he should have a chance to look at it 1f you were going to
question him about Lt. .

MR, PORATER: The witness may be excused,

(Witnees excused.)

MR. PORTER: Hou many more wiincsses do you have, Mr, Syané?

. SPANN: Two,

5

MR. PORTER: Two more., We will have a chort recess.

(Short recess,)
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CTTRRUFOATONT UThe deetThng will eome Lo order. Wi o
¥eu nrunend.
MR, GUAN. Towrd e ade Lr, 8peer a sourle of questlons
on rediract @xaowinas ol
i, PURTRIr 0 Tharedo.
MR, R Dy oo oY counig of quastions
to az;ic him,
ALY AUTON
BY¥: B3, WOIDUARD:
Q e, Zvaer, considerlng thie liiology and configuration

of Sands 4 214 3 as you have testified o trose na.ters, does
the particular depcsl.lcoml isturm of lends & xnd & indlcate
Twe z2ones?

Ky

A The depositional nistory L ols particular area would

i
!
{

>

-

indicate separation rather Than commanisny iy

§ Iz thepe acpunrete decodiilonel Listory Lo indicate

(¥

i

¢ oow Che pogzisllily of cooxmmunication

| .

anything akout the like

chrouza a comuon sand hod; 7

E I Wo, there L4 net. §

g < ‘rere arg dnstinees; are there not, where the separaﬁe

; gands may be corxnecchod O o commin sand Loy a8 1o Singers of

; Lre pand are cormected Lo The palm, 1 Lhnt vruel i

? A Jhan 18 wrue.  Lers a0 cadliplio Lo he JGn Juan ?

5 Jein and Mevaverus secolons of othel upger cretaceous veds wherﬁ

% they nave connected up 7ou nave depicted Jt, In talx partloular:
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~aree, as we have shown i our cross sections, there is very little

likelihoed of this type of connection between 3and A ankd Sand D

at some polut further awey.

4] Apre you seying that this depcsitional history eliminates

that possibility or makes ic less likely?

A Yes, in thla particular area.

G Now, Mr. Speer, wihy did you hang vour cross sections
on the top of Sand A% ‘

A Ag hasg been breviously peinted out, wWe have hung all;
of our cross sections on this vase iine, which i3 the top of '
8and A, The firet prersqguisite for & base line that you look fcﬁ
in hanging your crocs sectlons 1s scmething that can be correlast:«
throughout the area that you are trying to lay your c¢ross s‘ectianj
on. MNow, when the field was first discovered and immediately -
afier the first few wells were drilied, we sought a common datumf
point that we cou;d correlate the area, and it seemed likely tha£
probably the cenosity would be one of these, the limestone that :
forms the cenosity would be the besi thing to attempt to put
our cross sections on, but we found after The drilling, density, |
the density of drilling increased and we had no more control. %
what happened was that these particular thin beds, and we have
desoribed them from cores and samples as this upper kick which
you see on this well, the Fetro Atlas 1 B Horseanoe Canyon Well §

i

on Exhiblé 6 at a depth of approximately 1620, this is a calcareéua

. »

‘
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onUthe vlevtyric log ir a Yimestone very stity. These things, &s
you can see from this c.os53 section, can be carried for somc
distance. Wnat happened when we got ont and got control of Sund
B depossition was that--and we felt that we could correlate thespe
particular beds with some accuracy hecause they have distinative
characteristice, different from one another on the electric
log--what happened when we got outr in the ares of deposition of
Sand B was that the top bed that T have showmn here disappears or
cosleaces with Sand B and also that the first limestone kick does
the same thing. I think 1t iz shown in this particular well here,
Tom Bolmcit No. 2 Bolack.

The first limestone stringer and the overlying calcareoua§
siltstone have both disappeared in thils poarticuler well, and I
balieva that is further proof of this errosion of the trough ;
in this area,. a

Now, the third klcic, of course, s not sﬁown gyver the
field area for the simple resson that mosi of the wells didnit
g0 deep encugh to pick 1% up, sc 1t did net serve as a good
correlative point over the entire field, Of course, we did not
want tc use thoe top anéd bottom of Sand B because we wepre attempt?
ing to discover what the configuration was. Likewlse, Sand A
presented difficulties, iowevay, the top of Sand A 1s overiain
by & bventonite bed, and in every instarce that 1 know of, which !
veéries 1ln thickness, gets down 28 low ag eight inches, Some

course bentonite, of course, 1s a good time marker, according i

e
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. " L0 My geologic understanding. It offered & point that we could

select over Lhe entire fleld area with accurecy, and zerves as
’ ‘th& best point to hang our cross sections from, L you attompt
‘ to hang & cross sectlon on any wne of thoese cenosity kicks ﬁheref
you could correlate them, when you get out in the edge area of
Sand B deposicion where tLhe base line 1is picked, gay to thils
limestone here, you would net get essenticlly a picture of a
channel or trough through 1L because of chis distance between
the up-dip bench out of Sand 3 and the cenosity, but what you
would get would be fluxuation in this up and down movenent of
the section lines of Sand 3, 50 we Pelt that this particular noint
offered the only reliavle datum point on which we could hang a
cross section,
MR, WOODWARD: That's all. %
MR. PORTER: Anyone else have a queation? The uitneé
ray be excused,
(¥itness excused.)
MR, SPANN: @Wr. VWaish wlll be our next witness.
EWELL N, YALSH
called as a witneas, having veen firat duly sworn, testified :
as follows:
DIRECT EXAMINALION

BY: MR, SPANN:

by e

Q would you state your name, please.

A . Ewall N, Walah. i
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TR T Where do you 1Ivet
A Farmington, New Mexico,
Q By whonm are you employed and in what capacity?
A Bmployed by El Paso Natural Gug Products Compahy as
division petroleum engineexr, oan Juan Division. \
Q Have you previously qualified before this Commisaion
as a petroleum engincer?
A I have, :
Q In your capacity as a petroleum engineer, have you '
made a study of the Horseshoe Canyon Field? '

A I have.

Q Mr. Yalsh, you have Lxhibits 10 through 16 before yow.j}.
is that correct? |
A That'a correct. ;
Q £l Paso's exhibilits? :l
A Yes, f
Q Are you tamillar with those exhibits? |

A I anm, :

Q Were they prepared under your supervision 01; directic%}n?

A They were, l »

Q Wnat does ixhibil Ko, 10 show?

a El Paso Natural Gas Produccs' Exhibit, No. 10 1s a2
tabulation showing the operator, lesse, well muzbes, location,
oompletion date, perforations in Sand A and/or Sand B, the tota.‘ ;

_depth of the well, and the potential, SN - »
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T T T T T T T ROW, WHEN WAS UTIE a1acovery well compleced inthis o
field?

A The dlscoviry well is the Horseshoe <~anyon Ho, 1
located in the NE of the SE of Section 4, Township 30 lorth, Ran§e
16 west. This well was originally drilled by Arizona Exploration
and during September, 1957, was purchazed by the El Paso Naturel,
Gas Products Company. Completion date for this well was September
fth. Pardon me, September 2lst, 1956. '
. Q How many wells are now completed in the field?

A There are a total of one hundred and ten wells in
this fleld area.

Q And how many are completed in Sand A and B, and
how many in Sand A alone and how many in Sand B alone? g

a There are thirty-six wells complated in Sand A alone;
ten wells completed iu Sand B alone, sixty~four wells completed é

in both sands, g

MR, PORTER: Sixty-four?

A Yes, sir.
Q Now, what does 21 Paso's Extiiblt¢ 11 show?

A El Paso's Exhibit 11 ils a tabulation of the average

properties determinad by core analyses of Sandé A and B, In
the case of Sand A, the core analyses from twenty-two wells |
were used. In Sand B, the core analyses of eighteen wells. The}e
properties are: Average porosity for Sand A, 14%.3 per cent. i

For sand B, 18,1 per cent. The medium peremeability fcr_ggggmgwi
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T35 millidarcies. For Sand 3, 95 milillarcies, Average connate
water saturation Jdeter: . 'ned {rom caplliary tests for Sand A,
4G per cent; Lor Sand u, 39.5 per cent. Average total waterp

saturation, 40.1 per cent for “and iA; for Sand B, 40.6 per cont.

o=

Average residual oil gaturationd, Sand A, 13.5 per cent; Sand
B; 15.5 per cent.

Q what does :xniiit 12 showy

& Bi 2a80 Natural Gas Product Companyt's Exhibit No.

12 18 a tabulation of the nottonm hole pressurss that were run on:

1

Bl Paso Hatural Jas Product dompany's wells in tihe Horseshoe-
Gallup field, Taeve were individual pressures taken for each
of the sanda. In the case of Sand K, & plus datum of 41,75
was used throughont these wella. In the case of Sand B, a plus

datum of 40.75 was used Lrwugnout these wells., We have included
a third column in which Sund B is corvected to the Gatum plus |

41.75. In some c&8&s there ars companies thal will determine
the pressures at one datun even from Individual zones., From

this exhibit, ralating to the Horseshoe Canyon MNo, 2 "g", looateé

i
:
{

in the NE of the HW of Sectlon 4, Township 30 North, Range 1o

West, the pressure measured by boub for sand & at the 41,75 datumwas
¢ :
221 pounds. The pressure measured foi- 3and 3§ at & plus datum | |

of B0.7%5 was 204 pounds. ‘The pressure as caloualted fop Sand

B at a plus datum of 41.7% was 2473 pounds. This is to show that

there is a difference in bottow hole piessure, On the other

wells you might note thal the.e 1¢ @liyo a difference between t_he

DIVARIY 1% DITIT 10 €1 fomue oAl s
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two pressures of the sand, The Horseshoe Canmyon 2 "B” Well iz
the only one to my knowledge that nae had & bomb run to determine
the bottom hole prevpureis of the sands individually. In the case
of the Horseshoe Canyon o, 1 and No, # and No, 2 "B", these weils
are naturel, completed naturally. not rructured. Due to the
time che ilorseshoe Canyoh No. # and 2 "G" were drilled and com-
pleted, we considered this inicicl bottom hole pressure nu ve)
for that field area.

Q Now, refsrring to Ixhibiv 13, what does that show?

A El Paso Natural Jdas Products Company's Exhibit No,
13 is & isbulation of individual prouuction teste that have been}
made on Sands A and £ in the Horseshoe~Gally, field. 1In the
case of the Horseshoe Canyon No. &, you might note fhat this
well haso not been sand-oil fractured in ¢ither sand. There 1is
in Sand A oniy a 21 barrel per day volume. This wvell was ;
tasted in sach sand for an averags, for seven dsys, and the |

average production calculated over that seven-day period. You f
i

might also note the difference in the gas-oil ratios, on Horse-:
shoe Canyosn No. O and 8. In these wells, both sands were sand-

01l fractured., Again, these wells were produced ior seven dasys

in each sand, and tnis is the averzage productlon during that
seven-day period. Again, I might indicate not only the differen#es
in amount of production,; but also the differences in GOR. The

Horseshoe Canyon 2 "B" as I stated before ha: not been sand-oil
|

H

fractured,  .je roan & - swab tesi on the lower aand, or Sand H, and. .

i
|

i
|
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Ut pUmrEY the UL Er BANC OF TR& HOPSESKOE Wo, &, In borh éésé&,““

Lthe sands wepre tested by a swel using a casing swad to produce
the 01,
The ftlentic Retlining Commany'e Novaje No. 1 wat sand-oil

fractvured and this vwell wea:z tested in each zone by sizbbing. Pan

tmericzan Corporatlion's Aidlir Ho., 1 "2Y, Loth sands were sand-
» i 4

nil fractured and ezech Of the two zoneg were put on the pump for

testing. In each of the cases where an Individual .esat was made’

|

on each of the sands, elthsr a bridge pluy vas set between the
sandas or a pachker,
Q Mr, Walsin, do thene vests indicate hat each sand

zan produce more than & 40-acre allowable? ?

A To me they do indicate that the gands are capable

of producing a nomal U4O-acre unit allowable.
G You were here and heard Mr. fSpeoer's testimony?
A I was.
4] Inoidently,’were any oiher tests made otaer than thoie
that you havo testilfled to on those wells ;
A There mignt ve other tests throughout the fleld thaté
I do not have knowledge of, | |
2 Conzidering Mr. Speer!'s testlimony and the results |
of these tests that you Just testifled to, have you an opinion E
a8 to vhe gpossibllity of comnmunication Letween the twe sanda? j

i

A In ny opinlon, Mr, Speer's teastimony and the presaurT

surveys we have pun ond these producing tests indleate to me that

[Doarta Ly Mg B ASSOorATLS
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AL BaourReur Mew Mexico
Phone CHopel 3 60917

t
|
|
1
i




. 16
=~ ~tnETe 15 EEPETATION LETWEAN ThE PANAS End théy are not lu com-

i

munication,

Q Well, 1in your oplnion, based on vnese testa znd on
Mr. Speer's testlmony, are sands A and 2 separale common sources

of supply?

A They are in my estimation ccmmon separate sourcer of

aupply.
o Under the definition o that femm as retuined in
the 011 Conservation Comaissaion's Rules and Regulations?
A As the definitlon retained in the Rules and Regula-
tiunse, yes. ;
@  Now, considering tiae results of the bottom hole pres+
sure test, the core anzlyses, the punping and swabbing test, vh‘t
acreage in your opinion ¢an be drained by a well completed
in each of these sands? é
A In my opinion a well could at least drain 40-acres ;
from each of tiie sands,
G Now, assuming we have wells completel in both the ;
sands, Sand A and B, and offset wells in Sand A, what will occur§

as between those wells insofar as dreinage i3 concerned?

A dcing-to Exhibit 1 to use powsilLly an example, v 'ng

the same two wells that Mr. Speer used, that being the Bolack

10 in the SE of the NW of Section 10, Township 30 Weat, Range

10 West, and the El1 Pagse Natural Productas Company's Well No. 2

Dravii ey Ml & ASUO0IATES
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T there 15 BEpETETION LATWEAN Thé $ANAS End they are not In com-
munication.
Q well, in ycur oplnion, based on these tests and orn

Mr. Speer's testimony, are gands A and 2 separace common sources

ol supsly?

A They are in my estimetion common separate sources of:

supply.
o Under the definition of that tem aa retained in
the 0il Conservation Commission's Rules and Regulations?

A As the definition retained in the Rules and Regula-

tiona, yes.

' Q Now, considering tne results of the bottom hole pres+
|
sure test, the core analyses, the pumping and swabbing test, uh?t

acreage in your opinion can be drained by a well completed §
in each of these sands? ;

A In my opinlon 2 well could at least drain 40-acres

from each of the sands.
] Now, assuming we have wells coﬁpleted in both the

i
sands, Sand A and B, and offset wells in Sand A, what will occur!
as between those wells irsofar a3z dminage i3 concerned? §

i

1

A Joing to Exhibit 1 to use possibly an example, using! 1

the same two wells that Mr. Speer used, that heing the Bolack |
|

i

10 In the SE of the N of Section 10, Township 30 west, Range
10 West, and the E1 Paso Natural Producta Company's Well No, 2 |

'
in the SW of the NW of Section 10, Township 30 North, Range 16 '

1
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West; 4n-tne cese of Mr; Bolackis well; he had both sands opened: -

and producing. In the case of the Products Company's well No.
10, there is only the A Sand operned and yroducing. In this area,
which Mr. 3olack 15 producing from, he is producing the normal
unit allowabie with both sands opened, and most likely producing
a substantial portion of his allowahble from sach,

In the case of the El Paso Produsts?! No. 10, there is
ons sand opéned, and in this case, the well is producing its
normal unit allowable {rom cone sand. Considering the rate of :
withdrewal that My, Bolack is using over here in comparison to thb
rate of withdrawl in the El1 Paso Well No. 1, there 1g the chanc#
of creating the lower pressure arez arsund the Ll Pusc Well No. |
10 in comparison to the pressure drevdown from Mr. Bolack's No.
10. In doing that, creating unstable condition of pressure

betwean the two wells, thexe is a considerable chance for fluid

within Sand A to move towards the El Pzsc Vell No, 10, In

order for fluid to do that, it would have to crose the lease
line, the line between the two 40-acre tracts. Now, this is noti
the only instanee in which this couid happen. It could also ‘
happen, as Mr, Speer has stated, with Mr. DBolack's Ho., 11 and

the E1 Paso Products' No. 13, and along both of the flanks 1n |
wwhich the probably productive linlts of 3and B are. This con-

ditien sould exist. ;

Looking at 1it, the whole field, we have wellas on this

T

northeast flank that not only El Paso Products, but other operatbrs
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hav!ruuupteteﬂ“in"Sand"3~'05137*"tpotingﬂat_ﬁne"figid dreinage;
the two wells on this flank or poséibly on this flank arc »roduc+
ing fron one sand only, produsing thelr normal unit allowable,
ardi then having wella within the area that you can effectively
produce from both sands. Over a perliod of time you would have
the same situation exlst as you Wwould have between the Bolack |
Ho. 10 and the El Paso Producta' No. 10 in that there conceivabl&
could be a movement of fluld in Sand A {ram ithe major portion |
of the field to the outside due to the drawdown in pressurs of
Sand A in the flank area as compared to the drawdown in Sand A

in the other oortion of the fleld.

2 Is there any voy an cperavar from both zones can pro- é :
tect himself from such drainage under present rules and regulatiéna?

A Under present ruies and regulations; no, there 1is no§
way an operator ¢an prote&ct himseif, g

Q Do yculave any recommendations how an-operator mightg
he affcorded an opportunity to produce this oil underlying his I
property”?

A I would recovmend that the cperators be given the |
opportunity to completely separate and produce the two sands, §
Sané A and Sand B individually,

Q And have you &n opinion as to what preduction technijues
will result In the greatest ultimate recovery of cil from Sands
A and B?

A From a3 study of our company end other companies in
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i

~the area, the way to recover the greatest ultimate amount bf“aiit ]
from this ares will be zoing to secondary recovery by water flood,

Q Well now, are .. -arate pirograms for each sand required
in your opinion?

A In my opinion it would require separate injection
programs and separate producing vrograms.

Now, can this he dore, or is it practical to under-
take such a program as long as production ifrom the two sands
ia commingled tiimough the same well bdore? |

A In my opinion., it would not be practicael to under-
take such a program in which, on the produclng well, the produc=-
tion was commingled in the well vore.

Q ¥ill you explain chat, Mr. Walsh? :

A In this area, still using the thought of water floodi
through the evidence presented nere, tlie sands evidently have |
different formation characteristics, in order to effectively
water £lood an area such as this, the injection wells will have §
%o have the installation in which the water will be injected
into each of the sands separately. With such conditions of E
the different formation characteristics of the twn sands and
having to have a separate water fliood program for eacn of the
sands, unless the producing wells clao have the production
from each of the sands sevarated, the water flood, of course,

the front would be moving through these sands, and due to the

MIMWWWMMQ&
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this wall was not 3at up to vrroduce tne two sands separately.

8and A'a water fleod frent sould reech the well! and start water-
ing out this Sand % in thet immediate &rex, In Sgnd 5, the
water floed front hadt rot rencred thel yet. Without separetion
of preduction you would swve te ereduce not orly the volume
of 0%l ang water preduced or cominc irito the well tcre here;

o ihie wetar brecdins inte the well bore

Ty

o~

sut could olsze, due

cresting &8 hrdrostatic he2d vhiecr world o enough to éauae
water from this egnd, Tapd o, ko co irts TomB; by having this
done you would not onlv dlsvupt the Slraet Chat you cazrry oen in
Sand A, but in Sand B gou woeold have gater golny into the for-
mation ahosd of the tim~ 2t whilch rouv front 1z te come thvough.
By increasing this hudescictiz nead, increasing your pressure
at this noint, 7t conld e nagelble to create 2 high-pressure
area awvound the well in Sund 3 disturblnz the elfectlveneas of
the flond in Zand 8 2nd wossiltly even canning Lhe by-passing of
your flood around that aves,

13 In other words, any vrachical secondary resovery

program would have to he initiated zercrately in each of these

sands?
A Yeg, it would. I am gpearing not cnly of water
flood, wut any obther Lyro ot usocndalty PoCOvery. .
€ Now; My, VWalza, wenldd sou 1ol at Fxhinilt 14, please

Now, what does that siow?
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TR T ExRIbIE 18 71E T schematlc dIAZRAN Of the SubSurracs

squipment the Il lase Maturel Gas Preducts Company propeses (o
use in this type of dual completvion in these wells, In our wells
we have _~-1/¢ iach preducing casing run tﬂacuah both of the
sanda to TD and cemented with enough cement to give positive
separation and protection of the sands, &e Lropycse Lo use a
tenslion type retrisvable produetion wacler which will be run in
the well on -- made up in the tubiv; string fvr producing the
lower sone, Sand B. This tubing string ve propose uo>uae

18 1-1/2 ineh aon-upset <,75 pound J-55 tublug. In setting
this production packer bLetween Sznd B and Sand A, we will have
a pocitive seal to prevent commuiicatlion ceitween thie two sands
at this point and cummingling of the flulds, The tublng striag
for the lower zone will o to the surface ard into its own llne,é
The tubing string foxr cvhe upper zony, or Sami A, is of the same ;
type tubing that we will use lor Che tubing string for 3and B. :
This tubing string will he run and latehed :into the parallel
string anchor aml pulled in vension, This will be used to in-
oresae the efficiency of a puap and also relieve socmw of the
atrain from the first string in holding vhe tension on the packe&.
The pumps, subsurface punps we propose o use arg comaon workiné

varrel pumps 1-1/4 inch with a two-cup sianding vaive and & !
|
|

six-cup treveling vaive. The rod strings for both Sand A and

dand B will be 1/2 inch rods with paraffin scr&bers.
—G_ Do you know of any areas where that type of inatallgtion
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I8 presently Gelrg used in dually cca leted welle?

A There is one area, the wWalnut-Dend Field in Cooi
County, exas in wihich chey have used a very similar type of
installation, They have used common working bvarrel pumps,

tension reirievable pucxers, and i-1/2 inch non-upset tubing,

Q And that wiil scparuise the production from the two

Zzones as required by the lules of vhe Commission for new come

pletions?

A They have been very successful in this area with thib

type of campletion,:

Q Now, whal would an insvallation like that cost, Mr, !

Walsh, if you know?

A This subsuriace installatvion, along with the nocea-~

sary installacion we prooose to use, wili be approximately

43,600 above the cost of the completion of a well now,

Q@  Well now, will you turn to ixhibit 15 and what does

that ghow, Mr., Walsh?

A Exhiblit 15 1s a schematic diagram of the 8guipment

that the El Paso natural Gas reoducets Company proposes to use
on the surface for sepsrate metering ol the two fluids, from
each ot the sands, Sand A and Sand B. This unit nere is es-

sentially two separutors in one with a parvition, 80l1id steel

partition between the two separators. The production from Sand

A will enter this separator; the gas being vented out the gas-

vent 1ine; vhie ol will go thoougn & poslcive displacenent meter - -
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“Txmthen 1mto the flow iine which now extsts amt froe thence to -
the tank vatltery that ncw exists. Sand B's produetion would

anter this separator, the 535 belng vented all thmcugn the ase

vent line, the o1l going through tiis pocitlive diaplacument

aster to ve commingled with thils groduction from Sand A throug:
the existing flow lines to trne existing [low ba‘texies. At no
time prior to metering w!ll the tiro flulds have the poasibility
of commingling. |

G Now, was that nstallatior. ‘neiuded in your cost
figure of 36,H40CY

A It was included in my cost figure,

G Now, referring to El Pasc's xhibit No, 16, what

does that show?

i
1

A £l Paso liatural Cas Products Company's Ixhibit io,
16 is a drawing of a dual carricy bar horseleal. This is eaaenﬁi}l-i%
1y one horsehead here wit:: an extension out hetween the br idle?
with a configuration of another horsehead. Iroum each of these
hang your bridle and c¢cerrier bar. In using this type of horse -
head we are able to use the units that we now have installed to
produce both of the welis at the same tine since the polish
rod for Sard 4 and polish rod for Sand B will he planted oy to
these carrier bars., Also in the event that there ir one zone

that reachet its allowable vefore the other, it will be possible

to lower cihc polish rod, clamp it off at the wellhead, take 5

your clamp from above your carrier bar in that zone and continue
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+——to-produce-the other sone: — - - o

Q How, Ls this also part of the installation involved
in the cost il ure that you gave?

A This 1s 8iso includad.

& Now, ip your opinion is the production from Sand A
and Sand B sufficient to drill and dually complete welle in the
Horseshoe-Gallup rield with a reasonable profit to tha operators

after payment for the drillinz an?d operators --

A Yes, it ia.
Q Tin your vpinion can an operator or owner in the Horse-

ahoe Conyon fleld who producesd Crom both Sand A ard 9, be ascuredd
of producing his Just and equitable shapre of 0il unless the two
zones are separately sraduced and pwarated?

A The only othex way vould be ¢ plug off one of the

zones, but still in eff=2:t, an uffget opervator, 1f he didn't hav?
the same zone plugzed couid drain in the same manner. Ag there |
is indicated now, there ore twi wells with bhoth zones openad ani
a well with one zone openecd, f

q  Now, in your opinion could separate wells be drilled

o each of these zones and sufficlent coil be reccvered to pay

for the cost of drilling with a reasonable yrefit %o tha operat%rs?
A Yes, it eculd, but this field has been developed

&8 such, and I deo not believe that it would be necessary to dridl

another well with our nroposed dual completion installation. S

Q@  In other words, you are proposing a more economical |




-method of  producing-these two zonest - —

A That iv correct.

Q Then driliing separate welis, And I believe you
testified that in order to initlate a satisfactory secondary
reccvery program, the zones would have to Le separately, or your
program would have to be separately initiated in each zone?

A That 1s correct.

Q And would the separate production cf each zone and
4 secondary recovery program ;nitiated in this zone tend to pre-
vent waste in the field? - |

A Yes, I believe it will.

MR. SPANN: At this point I would like to offer in
evidence ocur Exhibits 10 through 15,

MR. PORTER: Is there objectlion to the admission cf§
El Paso's Exhiblts 10 through 167 They will be admitted. §

Anyone have a question of Fr. Welsh?

MR. BUELL: Yes, é

MR. PORTER: Mv. Duell, : |

CROSS EXAMINATION é

BY: MR. BUELL:

Q  Mr. Welsh, in bhe interest of saving time I am going
to divide my questloning up‘into three parts. Fipst, I want
to talk with you about separateness and communication; secondly,
I want to te. .o you about water floods, and tnird, I want to

talk to you about correlative rights and prevention of yaste.
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g6
“Now, which of yomxr exhittvits have anytiring vto do with the questiunf“-“~w

of ascertaining whether we have one reservolr or rtwo? Di& Exhibié
107

A No, Exhikit 10 is Just ¢c show the perf.rated inter-
vals in each sand.

Q How about Exhibit 117

A Exhiibit 11 iz Lo show the different charecteristics
28 determined Ly core analysas. . |

G Do you feel that s an enginesring tool to ascertain
communication or separation?

A 1 don't bellieve you can takeo {8t one thing, you } |
have $0 look at all of them before you can Giractly --

Q You believe in the area in question here that that
is a valid engineering tool, is that your ansver?

A In consideration -- to show the difference between

the two sands?

Q Yeﬂg sir,.
A Yes., ‘
Q@  Actually, all you are reporting there is averages, |

isn't it, Mr. Walsh? :

A Yea,

Q And averages sometimes can be nisleading, cantt they?

A man on & horse, each of them wouldn't have three feet, would

they?

Deawney Mg & ASSOUIATES
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TG Rt thet would ve the averege Teet?
A DNght,
] lecavise you taike hipge, you tawe low, and you et
youy sverage?
A Yes .
4] Mg each cra of those gverage {igures that ycu have, |
}Jyou had higrer figures and you had lower figures,didn't you?
A Thatt!s right.
0 But you 8%tlll think thet 1z 2 valid tool in this
area fo ascertaln sevarat’on or ccamaeation?
L Tooking at it on 2 fleld-wide hasis, ves. :
o Mr, %Walsh, vrovably 1P you divided Rand A equally

into two parts and todk your rock characteristicz of the top

}half and averaged them --

A Yes. ! |
0 --and averagzed the rock characteristics of the

hottom half, vour average would probably be Jdifferent, wouldn't

1t

A Tr relation to these? :

o6 Yes, air. §

A T vourld heve nn dovht they wovld, §

0 The:r weuld e, oeldnti Lhev”

A A,

) Venlad stat Andicate to you then that Sand A is actually
twe reservoirg? IY wouldn't, would %7 , L ]
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o tnd you atill think this is e velid enginesrirg tonty
A It '3 one of the toola you have to uve,
0 AYY righi, sip,. Yhied other of your exhibits --

#hat about ExhiLit 127
A xhinie 12 13 the boitom hole ressure sumey.

Q  Is there any data contained in that exnibit, in your,

¥

opinion, that indicate aseparation of triege two sands”
A Yes, in the, difference, although 31liznt, in the bot; ;
tam hole pressuras, j i
0 You tiink separation is ‘ndiczted beczuse your valuead
are slightly different?
A Take the case «f thilg lHorgseshoo Canyon 2 "BY, we
even corrected bnth sanda to the zame Jderum, and o ree o dif-
ferznce in pressure., Now, if you take sany sandz, anything that

» aomraonication, and correct them to tre zame datunm, essentidlly

iz 1r NI

-
i

they shouvld hsve the s3a&wwe Srazsure,

Q AlY »ight, str.- 1 zee, Would wou grree wlilih ne; ;

Mr. Walsn, whici btoth you and Yx, Soeer pave (entified, that

: for a period of utime, 'woe years, we hovae had Sigh comrunication |

% in the well boyes T an assuming thal you and Mr., Noeer are }

]

g right and we have rweparstion, :

: A v trat Je have both gsets of pevforations opened in ‘

; a common wel. hove?

; o “hy, o ]

4 RN L
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R S R

[} T xe have not been bothered by communicetion by
nature, man has made communication for two yeare now, hasg ne
not?

A Yes.

& Under those circumstances, how 4o you explain the
pressure differential exlsting?

A This pressure--1 am taking the example here--was
on esaentlally lnitial,

Q You mean that is tne discovery pressure?

A That pressure was tekén as soon as that well was comé
pleted,

Q Is that a pressure on the dlccovery well in this
Gallup formation, eilther Sand A4 or B?

A No.

g It ian't. Productiun had occurred from other wells
in the field when you took that first well, the completed well,
hadn't it, Mr. Walsh.

A Yes, but in a small magnitude.

Q And that had been completed in the fiesld with both

sands opened in the well bore when you completed that well,

hadn't 1t7 | !
£ True, §
Q Wway, in that period of time, with all the productionf

|
|

m,hamhad, Af the two were actusally aeparate, with different
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A
-

nad man-made communication for two yesara?

A It gives me ansiner indicatlion of scparateness.
2 With daiws like thay, and the interpretation you

put on it, there i1s probably, even assuwaing that these two are
actunlly separate, no harm would come f{rom producing thenm, would;
it, because they are not doing anything because of it?

A No ham?

Q Yes, sir.

a In wnat way’

Q In the foma of wasve.

A In the form of waste and future secondary recovery, !
yes.

|
§
Q let's go back to tine original premise, One of i
the engineering vasis for rceomaending that separate reservoirs g
be produced &3 separate reservolrs is (o avoid the intorchansingg
of fluid from one common source of supply o another, do we agre;
on that? | |
A That's one of the points, , ;
Q All right, sir, It 1s obviocus, from the datum you

have there and your interprctation therve, that such lias not

occurred, so immedlately that engineering vasis falls, does 1t

not?

A Not all the way.

Q 19 J,.a ‘J]r TS :ﬂli t ih E“j :“!JC Exh.ij] ]?q |
i
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And that ‘ndicates to you separatensss zlihough we hdve




R T I3IS THE Individual production tests of Sand A ana

3

Q dhat does thet have to d¢ with separatliorn o com-
munication?

From this I can

Q Please 4o,

A The Horseshoe Canyon No. 4, I1 Yasc Natural (as
Products Cempany. This we2ll was ¢ompleued naturally in Sand
A, Over a3 seven-day period of production, it was produced for
twenty-one barrela a day GOR. Aétually, g3 was too small to
measgure, although in producing Sand » for the seven-day period,
the average producticon was seventy-four barrels pef day, with
a #0R of 129 cubic feeit of gas peirr bharrel of oll,

Q “hat ace you leening on, Mr. Halsh, the amount of
0il or the difference in the gas-cil ratio?

A Anth in “nin case.

|
Q Ietts talu avout the volume of oll firat., Certainly,

I belleve you will agree with me that, adnittedly, common
reservolr wells have varylng producing capablliclies, do they
not’

Yes,

Actually, thet's the rule, not the excuption,isn't

Right.
_IC you try to dlvide regservoirs up by producing ..

DEARNLES - MEIER & ASSOCIATES
GUNERAL LAW RESORTERS
ALBUQUERQUE. NEW MLXICO
Phone CHapel 34691




capacity of the individual wells, you would have thousands or
oll fields, wouldn't you<
A Well, I belleve you would have to take specific

reservoirs like we have tahen this one,

Q Well then, why, with your background, knowing that
ability to produce varies sc widely, why do you think that that
is svidence of separation?

A Well, if you didn't have complete separation, you
produce that bottom zone, Sand B, at seventy-four barrels a day,
and you produce the top zone, or Sand A, at twenty-one barrels
& day, how much comsunication can you have there?

Q Oh, you are just saying then, on this particular
well, that based on this production tzst, that maybe vertiocal
comminication from 3and &4 to 3and I is just not instantaneous,

is that all you are aaying?
A Personalily, I donft{ think 1t exlstn.

Q what about gaz-cil ratics, are you saying sometni
like thls indicates that the crude characterisitics are diffe tv

A Just in the case of your gas in sclution, !

Q Well now, you have availlable to you bottom hole

samplie analysis taken frasthe A& and zaken from the B which
gave you the exact crude characteristlcs in each one of these
sands, so why do you try to rely on measured gas-oil ratio on
a production test? |
A If a surface measured gas-o0il ratio is taken, one

of the things it is used for is as a production tool in your %

production of oil,
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TR TOW, T you have the mmmmmnv«:smie T
te you?
A 1 co. |
Q wvhat does 1+ reflect from the atandpoint of crude
charecteristics? let's see if the characteristics of crude are

different.

A The two samplaea that we toolk In “he Horseshoe Canyon;

i

field, one of the sanples was from Sand 3, from the Horseshoe
Canyon No. 4. Actually the PBT aualysls chows very little,
if any, difference in the two crudes between Sénd B and the
Horseshoe Canyon No. 4, Sand A, Horsehoe Canyon He. 2 "B"., I
might state that wvo tried to take a lower sample of Sand B
in the 2 "B" in order Lo have a sample between the two wells, g
I mean, the two sands, but 1t was unsuccessful. i

Q But all of the c¢riterio which you measured that :
gues into making up 2 crude permeabllity, you might say with ;
respect £to the A and B, they are extremely similar, are they
not?

A The type crudes?

Q Yes, sir. 5

A Yea, sir. é

Q Gravity, solution, gas-o0il ratio, all of those ;
measurable indices are exiremely similar, aren’t they?

A They are major in some cases, I don't believe they

are in this one.
15 e U DU
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1

Q@ - So-we—are certatnly here dezitng with “Jugt onE
type of crude, aren't we?
A From all indications that I héve, yes,

Q Do you feel that that is a valid engineering tool,

for example, dottom hole data, tc see Lif there is communication?

A Yes, it definitely is,

Q And it doesn't show separation, dose it, Mr, VWalsh?

A It will not shcy separation or communication.

Q It does not show sepaaiion, acea it, Mr. Walsh?
A No.

Q What was your next exhibit, Sxhibit 147

A Yes.

8] I will Juat ask you one question on that exhibit,

Mr. Walsh, Could that tyve of an installstion be made under
the Commission's present rules?

A No, sir,

Q Thank you. HNow, Mr. Walsh, let's talk a little
about migrsaiion, Now, if I understcod your testimony correctly,

you stated the present means and methods of prorating the field

Phone CHopel 3-6691

§ is vielating correlative rights? |
g A In some cases, §
% Q In that for instance, and I am referring to Exh1b1£
what?

g A This le anibit 6,

Q  In poireing out the Well No, U on that exhibit, =-

£ ALounuERauE. Mew MExico :




U777 TR Wnich is the Petro Atlas 1 'B', Horseshce Canyon,

and I am also pointing ¢o wsll No. 5.

- All right, sir, also pointing to Well No. 5, which
is Tom Bolack's No. 11 Bolecx, 23 I understood your testimony,
you said the present usystem was inegquitable in that whils you
were prodcing cne allowaole, or rather, in this case, the Bolacké
No. 11 Bolack was produclng onc allowavle from Lwo formations, :
the Petro Atlus 1 producing one allowsble from only one for-
mation, and therefore, nmigration would cccur away from the Bol&c#

well in the directlon of the Petro Atlas Well?

A Right.
Q Did I understand you correctly”
L Yes.

Q Do I further understand tnat it is your testimony

that if your application is approved Ly the Commission, that
g
A I wouldn't say it will completely cease, there would%
be thes chance of greatly eliminating 1it. 9
& All right, sir. I will point your attention then
again to Exhibit 5. I mean, Well No. 5 on your Exhibit 6.
I will go on over to Well Ne. 5, on thal, whieh iz one of your
wells, your Horseshoe Canyon No. 5, and assume that the Cq-niasio;
approves your application and operators are allowed to dual

their wells, teil me whether Or not migration will coour away tror

your Horsesnce Canvon Na, & and in the divection of Tom-Bolackis |-

DEARNLEY - MEiER & ASSCCIATES
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A Away fyom this?

e From your well to his well?
A To that one with. dual comple? ton?
A T ar ta2lking now 2bout this ZTand 3, If i1 15 completed

and away from Sand R,

A A7 |
& Yes.
4 No, sir.

G Now, do vou think thut the Bolack Well has as much

net pay and net reserve s you hove in the No, &7

A . No. : ?
Q  Sir? ;
A Yo,

Q All right, sir. How is this field prorated, how
will it be promated 1f your application 13 approved? é
A They willl have to be prorated on the basis it 1s |

now, each will have to ba considered two common sources of supply.

i

2 A1) right, 3ir. Undex that czuwnption, and with
the net pay and amount of reserves, We can sas, based on these §
H
logs, you are going to auffer migration to the Bolack Well? i

| A To the Lolack Well®

O Yes, sir.

A No, not from our well to theirs,

c Fren Yrouigh you admlbt thet it is pretty»obvious you
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17 ThAVE much moré oIT Th plicerT

A Well now, wvhern we avé producing this lower oiid
;eparatély?

Q Yes, sir.

A Are we golng to be caused migration in that cases

Q Yesg,

A No, sir,

Q He 1is producing his separate lease?

A He is producing his separaie lease, I understand.

Q Mr. Walsh, T am having trouble understanding. Is

it your testimony, as an engineer, that you wlll not experience
migration where two wells are producing the same volume of oil,
you wlll not have nlgration from an area of high reserves to

an area of 1low rei.rves?

A I see what you mean. 1In my opinion, by producing
both of these sands separately, yOu‘will gzsentially cause a
stet11lised condition half way btetween, quarter of the way
betweern~-1 don't know--tetween the two wells,

Q Now, Mr, Walsh, listen carefully, please, sir,
Actually, all we are looking for in our second gituation, we
are looking at the B only, we are looking at exactly the aa&e
nrinciple which you say is causing migration. Now, we are
looking for oll migratlon from more net pay to less net pay.

We Just moved 1t down & notch, that's all, and if you contend

that migrati 'hg prorated,

DEARNLEY - Mt & ASSOCIATES
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TR POU BUre, I, Walslh, TBAT you Jdorni't Teel that 1t will ocecur ¢

under your sapplication?

A I'd gay there 19 o Lit ¢f « chance,
Q In this situation on thees two wells that we have

Juat boen discuasing, migratlon would occur, wouldn't it?

A Posalbly so.

Q Ir iv does oceur, Hr, ialsh, the approvel of your '
application 13 not geing tc eliminate the violation of correlatife
rights which you say is occurring, would 1it? ‘

A It will, maybe not to the greatest effect in an area.
like thig, but you take, for exzmple, these twe wells here -~ |

4} Thatte a problem all we producers in every oil fisld§
are faced with when a losavion is vased on someéthing other than |
reserves, we nave amlgratlion frowm the high résesrve zrea to the 1
low reoerve area, we live with it in every fleid, don't we, Mr.
Walsh?

A Yes,

Q And your application is nct going to change 1t, 1s

it, because 4ll we are 1qoking at under'either hypothesis is

migration of more o1l in placz ¢o0 the less oil in place, whetheré

you are looking at twu zones of perosivy or cie of them?
A Yea., ‘

!
i
Q let me ask you thia about correlative rights ~- 1
|
l

MR, WOODWARD: I the Commlsaslon please, I ask that

3
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H

'~~3~un?iate?ﬁl'attackﬂnr1ﬂnrrmnrutton?furmuiamtnat”the’Commiasinn:

has already adopted. They iave so far prorated thig ares on an
acreage basis which makas certzin iecessary assumptions that
may or may not be true that the correlatlive rigats of the

operetors in a cingle common aource of supply sie protectec

by granting them an crwal share of tle sllowable and equal
amount of acreage. I don't see that 1t iz relative to this

situation aa to whether or not, within a singis common source of

supply, there is a certaln amount of migration In the adoption
of an acreage fornula. ‘The Zssue ‘that lis presented here is tha§
migration that results from having half an allowable for wells
completed In a sand, and = M1l allowablie for other wells com-
pleted in the same 3and.

MR. BUELL: May I assure the Commisslon that I waa i
not making anAattaek on the allocation formula, It is an al- é
location formula of the type that my company recommends qQuite i
often, and we ere not nocesszrily unhappy with it here. My whol%
point was to show that where this witness has testified that theg
approval of thuir applicetion would eliminate migration, my onlyi
point was to show, and le& hes admitted, that it would not, that |
we would still be faced with migration. |

MR, WOONWARD: If the Commission please, we ask that
5t conpider two types of migration involved., One iy a migration
that resulte from a failure to separate two separate common

sources of supply, the other type ol migration results In the
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1 adoption of an acreage formula, Tnagmich as thia 1ling 6f“§ﬁ§§f1$ﬁi"‘
ing is devoted entirely to migration that results with the adoption
of an acreage formula, we <o no! consider 1t relevant to this |
case where the lssue has been ra.sed --

MR, BDUELL: &y it please the Commiaslon, both i
mizrations occur under both hypothesic for the same reason as i

the witaezss has testified to.

MR, PORTESR: The Cfommission will overrule the

obJection and the testimony will be considered for whatever we

feel it is worth.
Q (By Mr. Buell) All right. . Valsh, lev's look |

at these same two wells on your Ixhilbit O, I am referring to é

Tom Bolack!s No. 11 Bolacic aid your loraeshoe Canyon No. 6, both:

of those zoneu have both Sand A and Sand B present, do they not?f

A They do.
Q The No. 11 Bolask haa a much smaller zection than

your well? !
A fTrue, i
Q Actually, :/ould you say just roughly about a third ;
¢ less or a third as much as your well? |
A - Roughly.

R Would you agree with me, Mr. Walah, that it costs

more to drill and complete a dual well than 1t would eost to ari}l

and complete a wall as we have been doing?

— A . Zea, I bava stated so, R
. . i
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o “twmmmm TWHEIBN, THAT 1n cértaln
areas cf the fleld around the perimeter of the uroductive 11&123(
of your Sand B, you are golng %to run 1nto a situation whare o
well would have Sand B preseas, it weuld have enougd: present
to Juatify completing, as long as it were complated with Sand
83, but 1t might not be economically Jusiifieble to spund the
z23dltional money to dually complete the wall? Will you agree ; |
with me that that could peaslbly occur around the perimeter of ﬁ

the productive limits?

A Very much 30,
Q For the purpose of this questlion, let's assume that |
such 13 the case here on No. 11 8olaclk, ad the operator of ;

that well decides that he 13 not econamically justified in ex-

R T T ot S ST TTR PP

perding the additiona; mongy to dual that well, and E1 Paso

‘ duala it3 Horseshoe Canyon MNo. 6 anl produces from Sund B, what

happens to the correlative »~ights of the oil wder the Bolack

Well under thosa circumstances?

A If we did nct Ty 1o produce Band 3 at 41l -~

Q You would 1ose'it, wouldn't you?
A I would say in effect, yes,

Q  So then will you agree with me that under those !
!

rights, if your epplication is granted?

A In this caue the operator of this well would have

DEAanri ey MEtR 8 ASsOUIATES
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¥~ - T TRy MAEIng A iheconomic Tnvestment, In my ovinion, Foom
; and we must rememver, Mpr, Vielsh, I reallze that btoth you and

Mr. Spce: sre sincere in your belief that these uones are

separate, but olher pecrle arc equally sincere that we have

comunication,
i A Yes. |
é, o We have to leepr that 1n adrd, }
if MR SPANMN: Wwell wov, I will ozject to that staten&nt}
b i
?k and move that 1t be strlicken, I thinik that is a matter of :
é evidence. |

{
¥, POZPER: The Reporter will sirike that statement

Flive
i

from the record. The Commlission will not counsider that testimon&,

Mr. Buell.
A (By Mr. 3uell) All right, lei's talk about water

>

-

flocds, Me. Walsh, Aa I undeérutocd your testimony, you said

regulated because of the lrregular events of your water fload,
A Yeas,
x i sumaariced & lot, pui that was the gist of your

|
|
é
it would be impossible te water flood the fleld as 1: 13 now ;
E
i
|
|
i
' l

testimony. How many weter flovds have ycu had experience with? |
' i

A None,
G De you know vhrough general knowledge, Mr. Walsi, !
¥

thar that is a problem that water flouderé ar . taced with,

and adiniivtedly, in a common reservolr, an irregular advance of

. Ltharn -
their wuter front? - D (SIS
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4 Q
A

'

A
&

A

&

well and dualled them, wculdn't

completing this well,

waters out ahead of the other,

Jective wallg?

They have that, yes.
Are you aware of that?

yes,

You also realize that you would have irvegular

advance in >ani A and Sand I even if you separsted 1t in the

you? )
Yes,

S50 you are not eliminzcing & provlem by dually

You are ellminating it to the effect in case one

Have you ever heard ol selective completion of in-

A Yes, ©ir, you can selectively inject.

Q I saigd aelective completion, I will come to selectiv?
inject. |

A Oh, selective conipletion? | ?

Q Yes, sirp, |

) No, sir, ) 3

2 How could you selectively inject without selective.
compleilon?

A Selectively inject.

Q You recognlize that the water --

A Ybur 1nJectian_well paaps water into each sand
individually. e RS ST S

A il L e M |
. “‘"‘i‘h’;n‘i‘""&'}‘ap’;“fé‘;?é‘.
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|
= !
;“"““"“"“%"””"““””‘“‘Q“”””Yﬁﬂ“ﬁﬁﬂia“alﬁﬁf“EY”?EE?”ﬁéfﬁﬁdmﬁf”béﬁﬁléting your
i _ R . ‘
' injection well, delermine the interwvals of your reservolr which
the weter world encer, couidn'iy jouv
A Yes.

Tney Qo 1t &ll tie vine, don'y they, Mr, walsht

A Yes, =i,
G They also conurol the xrate of ‘njection, 80 putting !

2 packer In trese sl kity-sle wells L wol goliy, 1o elininate

[*9

i any water flcoders!' prouviem oi irregzular wpproach of & water i
s ‘z |
flood: ! i
i
A nmy o mind L belleve you nore or less climinats

:
watering out one sand ahead ol the other and producing into & |

common well bore.

G How many wells in this fleld, 1ln your opinion, é
would be duélly compieted in Gana A end Sand By é

i That would be lwrd Lo gay on account of esach of the f
sands would nave to be Individually tested tefore you could %
deternine. %

Q well, lel's o to thls general pas3ls, Ab the %
present time we have Lixly-six? |

A Zixty-four. ;

4] 3ixty~four. For the purpose of this question, let's

assume that all sixty-four wells that now are opened in both

zones of poroslty ere dualled. Assume tiey are. How much would

the allowable for this field De lncreased:

Qeaty £y Mite 8 ASSOCTIATES
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Q Yes, oir.

A T haven't taxon that into effect.

< Would you multiply sixiy-four times sixty-two for
mne.

A Sixty-four tlmes 3ixty-two., It would be thrre g
thousand four hundred and thirty-two.

¢ Would you agres with me tunat f1fty-two 1is the preaen%
allowable, ‘

A As stated Ly Ir, Porter this morning, yes. That's
for next month, excuse me.

Q So we have sixty-four wells chat we assume could ve ;
dualled, and we will assume they are, and all you can make ig thf

top allowable, sc the allowable would be increasad over three

thouvgand barrela a day?

1

culation, yes. , i

€I
<
1]
(e
3
3
T
3
Y
5
)
®
b

Q Without another productive scre being proved, withou;
another well beilng drilleq, without proving one barrel additionab
reserve of oil, the allowable of this field would be 1nereased;
three thousand barrels, wouldn't 1t? |

fe Yes,

MR, BUELL: That's all,
MR, PORTER: Anyone else have a question of Mr,
Walsh? Mr, Hinkle.

MR, HINKLE: 1 repregent Atlantic Refining Company, !

DEARNLEY - MEE R B ASSOCIATES
GERE LAl LAW HESDRTERS {
AvtuQuenragut MNEw MExIcCo
. Phone CHopel 3-6491
!

206

S ——




'*"““1&&55331%?1?!1@&:“?namazﬁ“*““"““““““““‘*“—"**'“ﬂ“”“'“‘
Q Mr. wWalsh, I belleve that your Exhibits 14, 15, and
15 are designed tc illustrate your completion method oxr technique
in completion, are they nov?”
A Thatt's true.
Q I believe you also testified in response to Mr.
Buell's quéétion, that this method of compleiion fa not now

permitted by tne Commission, iz that rignt?
g h It iz not now permitted by the rules vo the effect
that they &re not considered two different common sources of
supply.
Q Are you aslking the Commigsion to nmaite this a apeoialﬁ

rule and mandxtory on all operators on the ficld, that they have,

1

to use this technique in completion?

A No, sir, i

|
Q Thia is just your =-- §
A This i3 ocur proposed type of inastallation. g
Q That you ﬁf;posa to use. I believe you testified

that your estimate of tha cost of this installation was about

sixty-~three hunired dollars? :

ArsonuiRQuE Niw Myxico
Phone CHopel 3.669]

A Above the cost of the well couwpleted in the present
wanner. i
Q  Yes. Does that include any additional storage? f
A Yes.

9. You fizured the tank storage in there? You wowld |
S A 1
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T UBVE YO hEVT 3a0ItIonal STorAge TEcaule you have an increased "?
allowable? :
A In scme tank batteries {:¢ would be necessary to nut .
addit'onal sicrage, yes.
MR, UTNKLE: That's all.
MR. MORTTR: ¥r, Yellahin. !
MR. KELTAHIN: Jsaon Kellahin for Tom Bolack,
CUESTIONS BY MR. KELILIAVIN:
Q Mpr. Welsh, in connection with your testimony in
regard to secondary recovery, am I correct in saying that you

feal trat secorndary recovary 3 necessary in this pnol? i

A To get the zreatest ulbimate recevery, yes. |
i

e Ta thet for hoth “onas? %
i

]

A Yes, !

o Now, in order t£o be effeciive, do you feel that o011l
would be lott in the rezervoilr if secondary recovery iz not in-
atituted in these two zones?

A #ren you got primary, you would still have oil in

the ground.

Q Then In the avasnce of a secondary recovery progran,!

there would ve ¢il lost in the reservolr, ia that true?

A

Q

True,

Wnerni do you feel that that asecondary recovery

program should te Initiated?

A

We haven't exectly csloulated the time that we

DEARNCEY - MEIER & ASSCQUIATES
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believe it should.

% Ac & zeneral macier of practice, it is more effecti@e
when insticuted curly in e l1ife of the fieldv

A Lepeuding on the type of reservolr,

Qe Have you mude an ancalysis of this reservoir with thak
in wind?

A Generally speaking, this type of reservoir, 1 don't
believe secondary recovery would have to be initiated for quite I
- a periocd of time., Actually how long, I couldn'tc aay. '

Q 1 mean a3 vo the time in the 1life of the pool, of |
the field, as to when it should be initiated. -

A Oh, 1in ay opinion, near the end of primary.

Q Now, as I understand your cestimeny, a secondary

recovary program of Lthe type you propose would not be effective

unless the zones are veparatedy
A In my opinion, no, |
Q Thei: wnether the two separate sands are set up ‘
Ly this Commisaion as two separste pools or not, in your opinioni
it will then be necessary to separate the zones argway? ?
A Essentially, yes.
Q ¥ith regard to your kxhibit 14, the dlagram, what
1s the smallest size casing in that type of installation to be
uged?

& Five end a half inches.

R Fixe and a -hall - -iRehes~——You-—are—-aware-of —the faet -
- e il
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T that there are some wells in the area with four and & half
inch casing?

A I anm.

Q How, In regard ©0 your pumping equipment, you
teatified as to the method to e usad tor cutting off one zone E
where that zone lLias produced its allowable, ard continue to proi
duce the other zone. ihat do you do about your counter weightsg

or the pump equipment iun that event”

A You would have to adjust them.

Q They wculd have to be manually adjusved on sach i
well?

A True,

Q As I undersiand your testimony, this would be merely

your proposal, Would you have any objection to other types

of dual conpletion 8o long as tiere is effective separation
of the producing horizonvy ‘
A No, 3ir, not upon approval by the Commlsaion, E
MR, KELIAHIN: That's all the questions I have, |
thank you sir.
MR. PORTER: Anyone else have & question? Mr.
Fischer.
QUASTIONS BY MR, FISCHIR:
Q ¥My. Walsh, do you have knowledse of the producing

nechanlam of these Lwo individual sandavy

A L S3rs . RSN S
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0" To you have knowledge of the producing mechar lam
that produces tha oil vo the surface in each of these individual
sands? x

A Yes,

0 Could you tell me what tnat 1a?

A Solution zaas. = g
Q In each caze?
A Yes,

Q With both zones opened in wells that have both
sands opened, dc you, in your oplnlon, de¢ you think there is
any injuery ocaurring to cisher ¢ne of the zénea on aacount
of having them both open on the 3ame well bore?

A On the primary or secondary recovery?

G n your primary.

A There {8 ncotiing under primary,.
Q Do you think there 1z seepage of oil from one zone
to the other? Yy

A If there 1s, it iy very littlle.
Q Under this prassn. producing program that is now in

effect in the fleld of producing both sands inte the same well

bore, do you feel, from your knowledge of the wellsyou might hav#
looked at, do yecu fesl thepre 13 golng toe be possibly ultimate loAs
apr more loss of oil in one with both of them zolng into the same

well bore? Do you think that one sand o7 ‘one zone is possible

e R

of losing oil on account of this? S
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A Under which type ofmﬁfséuotidn?

Q Under the present type of production.
A Under primary?

Q Yes,

A No.

Q There isn't?

A No,

i
1
i

Q Could you give me your opinion as to what you think
is the better sand of the (iwo in an aversge case, or an average
throughout the fleld?

A B Sand.

Q The 3 Sand. ‘lhat you. That's all,

MR. PORTER: lixr, Fayne,

QUESTIONS BY MR, PAYNE:

Q Mr. Walsh, you may nave testified to this, but ;
I didn't get you., What 4o you propose to do with the sixty-
three or sixty~four wells that are completed in both zones, do
you have any recommendation in that regard?

A Well, 4o 1 have to talk avout the whole field or
our wells only?

Q Siyy

A Is that in relation to tne whole field, you mean?

& These sixty-Cthree or sixty-four wells that are now

completed in what you consider two separate pucls, is it your

S OIS RGES DR—btret SNe We 5 O DU aQus Yy completoa; aguning
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your application were granted?

A Yes.,
e what about an operator who had perforntions in both ;
zones and one of the zones in his zrea yz2s marzinal and he did |
not feel that he could Jjustifiably dually complete, would you l
recormend that he squeeze off the perforations in that zone?
A I !'mazine 1t would he mandatory if the two zones
ware ccnsidered by the Commisslon as common sources and dual
completions were allowed, wouldn't it,
Q Do ynu belleve that will resulti in leaving oil
in the ground that would otherwise be recovered under the
present method?
A Pogsibly.
Q Now, on this horseshead »ump, or whatever it is --
A Tual horseshead,
Q Under that method, can you pump both zones simultanepusly
1f necessary? | ]
A Yes,
MR. PAYNE: Thank you; that's all.
MR. PORTER: Does anyone else have a question of Mr.
walsh? You may be excused.
MR, SPANN: Mr. Roy Hamblin,
MR. PORTER: I belleve Mr., Hamblin was swora with
Mr. VWalsh, is that right?

MB. SPANN: Yas .
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"RCY L. HAMBLIN
called a8 a witness, having been first duly sworn, tes:ifed as

followa:

DIRECT IXAMINATION

BY: MR, SPANIN:

., vould you state your name and residence, please?

A ¥y name is Roy Hamblin, T am residing in El1 Paso,
Texas, ‘

Q oy wWhom are you employed and in what capacity? ;

A I am empluyed by EX Pest Hatural Ges Froducts i

Company a3 manager of their land Depariment, i

Q would you state your educatioral Trekground and

experience in this field?

A 1 graduated rron the University of Arizona with an
LL.B degree in January, ig48. I was admitted to the Arizona
State Bar but did not practice., I went to work for the El Paso
Natural Gas Company in February 8, 1943 in the Contract Depart-
ment. After approximately tws years I wa: transferred to the 0Oil
and Gas Lrease Department.  Sometime in 1950 I was placed in charg&
of that department. 1 continued 1n that capacity until August
19587 at which date I tranaferred to El Paso Natural Ges Products
Company as manager of the Yand Department. I have continued
in that capaclty until the prezent time, with the E1 Paso Natural

Qas Products Company.

- s -~ : .
e U RN DI iGN heReand heard the testimony -
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of Mr. Speer and Mr. Wzlsh?
A Yea, sir, T have.
< Are you fam’liar with the ovnership of the oil 2

gas leases and other mineral leises in the Horseshoe Canyon Field?

B
3

A In general, yes,

Q Now, in the course of your employment for El Pasao
Products Company, have you hegotlated unitization sgreements for
the operation of oil and sa: lea:es In corutection with preasure
: mairtenance or secondary recovery Ilograms?

S A Wnile with El Paso Natural Gas Products Company --
El Paso Natural (Gas Compeny, I negotlated and helped in the
actusal signing and in the operationof numerous unit agmeements,

A congiderable portion of my time was involved with unit work.
Since I have transferred o Bl Paso MNatural Gas Froduats CEmpanyJ

& conslderavle porticn ¢f w; time has been taken up with ror-ltiob

of sesondary recovery units,

“«

g Now, under thece zgreements, how is unit production |

allocated to various lcageholders £nd other minerel interests?

MR, BUELL: Mey 2%t please ihe Commission, I wonder !
ag to the pertinency of this testimony with respect to whether |
we hava one common soulce of supply or two. 1 have no particulaﬁ
objection to 1it, except it doesn't seem pertinent or germane oxr |

material.

MR, SFANN: Of course, that is only one issue in

Mm"JzuLcmunLWmjm_haxg_addihionalﬂiasues+_Lha_pznhlszunf";niiiating“;M
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a aeccndary recovery program, and the problem of getting unit;ua~

tion agreements and sc forth, This 13 one phase of the cass that
we are attempting to nztablish threugh Mr. Hamblin., He had nothing
to dc with separation, at thta zoin:, of the zone. |
MR, 3UZLL: 1 must have »ead the wrong nctice of hear-
ing, because I see notihing in thiz nctice about unit negotiationé.
I thought we were going to try to ascerizin whether we had separao

[

tion or communicationrn, ncot negetiating unlia. :

MR, WOODVARD: If (v plecse the Commission, I think |
Mr, Hamblin's testimony as 1t developg will indicate the necessady
pratical legul steps involved in =ffecting the greatest ultiaate
recovery of oil from tnis fleld, It hearzs direcily on the questﬂon
cf waste.

MR, BUELL: May it pleage the Ccrmiscion, this is
El Pazo's nearing, they requested 1t., The notice was i1ssued at
thaié requea;, and T dafy 3r., Vioodward or anyone else Lo find |
anything about unit negoviations in the wpplication, I thought
we were to resolve whether vie had nne reservoir or two.

ME. WOCDWARD: llea feel £he is3ue ol waste 13 self- §
evident in a hearing cf this zind, bu% if the Commission requires %

any further elaboration as %o 4the exact connectlion, we oan

furnish 1¢t.

{

MR. PORTER: [Ir. VWoodwerd, how do you propose to i:'y

‘this witness' testimony which he will give, or Mr. Spann, whoover

.spoke, with this patier uwhether or nat there ig sne or two .. ..

[rpasisss Uy Mesiico b Acgrrtaty § E
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WEPATELE 7 SOTVOITE Reie.
MR, WOODWARD: We propose to show with the

tastimony of Mr, Hamblin not that there are ong cor two separate

common sources of supply; we feel that other testimony has eatablisimd

that theare are two seperaﬁe commion sources of supply, but to shoi

that a failure to gegregate the production from these two coumon;

iources of sapply or reserscirs, will‘materially impede the ;

adorntion of the moat effic’ent pecovery urogram; that the

ultimate recovery of oll from these #wo sands will be preJudicedé

by a failure tc segregate the production from the two zones, to

recognize them as separate common sources of supply. To a great
extent his testimony 18 of a specialized nature. We feel that |
he should be pemitted to continus. He zan satiiafactorily
establish that link as to why the fatlure to seregate not only
results in a prejudice to correlatlve prignts, but could result
in a failure to recover the greatest ansunt of oil that.migh%
otherwise be obtained,

MR, BUELL: May it please the Commiasion, Mr. WOod~%
ward admittad 1in his opening words that the testimony of this

gentleman is clearly outside the call and the scope of this

hearing ‘vhen he adnitted that it had nothing to do with whether

or not we had one cr two reservolrs In this pool. We had no

notice --

MR, WOODWARD: 1If the Comisvlion please, the call

of the hearing clearly atates that in our opinion, granting of

it
Phone CHapel 5 2651
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the application {3 necessary for the prevention of waste, and we

craunie L0 mzle that showing at this time, -
MR. BUEIL: Through a lawyer?
A Landinon, nev a lawyer,
MR, XELLANIN: If the Commf:sjion pleaze, I would
like to make this observation. I belleve }Mr, Woodward hi3 covereh
this quite iinroughly, but I would like to péint out that the

witneas offered by El Pausc has tesbifled that trnere is separatioﬁ
here., They have further testifled that under present producing !
conditions, ro great real hira #111l resvlt from production

of the two separate zones a3 though they were one common source
of supply. However, i ordes to prevent wrste, 1t 1s golng to

be necessary t¢ a3eparate these zones, rezardless of whether the

Commission feels they are one common source of supply or itwo,

In order {0 achleve the greatest ultimate recovery, it is

necesnary that sacondary pecoversy procaduses he lnutituted, and
w2 certalaly feael that the testimony which iz now belag offered
i3 cuite pertinent to this 13sue to show the Commisaion that !

, ‘ |
in diacussing the problem ¢f ze¢cndary recovery, we are not | é
talking about a hypothetical iasue that exlsts cut here in some- { :
oneé's mind; that 1t is a practical appreacn and will result :
in the preventlon of waste, walch '3 certainly within the call
of this hearing.

MR, BURLL: May it please tne Commission, apparently

PDeatsdt e M s Foose p AT
CHNE AL B AG Ty e
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THE Onily testimony Y have heard from thesc witnesses was that, |
whether or not the wells were dualled or remained completed &s |
they are, they were golrg to have & oreblem of water flooding

on an uneven aprroach of the water flood; and tlie wichess~s mendyty
admitted they would be faced with the same problem, whether the |

»21lls were single or whether they were dual completions.

MR, WOODWARD: The aprlicent does not accept that |

versicn of the testimony.

MR, PAYNE: Hr. Vocdwzrd, does the testimorny of

this witness go solely tc the fact that unit agreements are dif- |
fiocult to execute and are time consuning®

MR, WOODUARD: It goes to the particular problem

encountered in negotlati.ng the unit agreement, particularly
where you have tWo separate comnon sources of supply, and in the
gdeption of an aﬁpropriate pnrﬁ;ciputiuu formula, and 1¢ would
indicate the great disadvaniage, if notv 2complese parrier, to the
unitization agreement whizh must precode a secondary recovery
operation 'f these rsgervoirs are not recognized as separate
common aources of supply and 3egvegated;:wr think trhat we have co#-
pletoly  parephrased 2 lange pert of the testimony without
going Into the valusvls comneet!ing link, which I think Mr. Hamblip
cun,

MR, VERITY: DJicy it please the Commission, George
Verity for Southern Union. Ve would lile to object to this line

of

SISO By th a4 /A Aceario Aty g
C00 fei 16 boasy B e T e
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hera, they are ent ‘tled

i
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one or two reservolrs,
‘ 1
MR, TORTER: The Ocmmission will caxke adminisiratlvd

notlce that ¢ ils cifflouc to excoute bthese unt sgreements.

A

1
They Are necozeeyg, (ul w0 20 oaot Jeel Llte westineny 1o heveéssaxy

“o Lhls Jhme. T wIOnoLL LAy b cltuuua, %
{uithecs creeused. )
MOLWOILHARL:  May I agh leave Lo submliy to the Com-%
migdion 4 staterent al o what this witnocos would have (;et:s‘ci.t‘.ted.gg
Yo nad he veen permibied vo sontinue with hils testlmony {or the 3
S purpose of determaining iis relevaicy o lacs of melevancy.
MR, PAYNE: Four the purpose of building a2 recoxd,
My, Weodward?

]

My, WORLLWARD:  Yes, zir.

MR, CORTENR:  Yes, the Comnls.loeon would accept such
& atatement.

MR, BUSLD: At thiov time, Ma, Porver, I #ill request
that you nave nlm diciave .6 W tue Repreler after ths haapriag
1s recossad, . !

Mit, FPORYER: I vedleve e sl --

Sunisst Lonvh U wrouper in Wew Mexico to tender

ey
A-m

g8 proci of tiis lnd, to wictate 1t to vhe deporter after the |
nearing réiner Woan tabe vr the vime of 2li of usY uey do so |
in Ua lanoas,

Fute WOODWALD: That's wial we nud in wmind.

Y
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later, 1 believe, that was my undemtanding.

MR, WOODWARD: That 13 what 1 was requesting.
Ale TORTAR And that's what I ruled on,

iy AR N 1 TR k2 M IF 1 A - A -
lIL.: :r_r.‘-gc.-‘lrﬁt-‘: a'LC’. ..;mel.lh LS CG}..LGG LS G dtuu

nay ;
I would like o say I aw a landman.

MR. PORTZ{: Jounds llke he 18 bragging. Doca that !
conclude youyr sestiaony: |

MR, SPANN: “ihat concludes our testimony.

MR, PORTER: who would llke Lo present testimony ]

MR KELLGHIN:  If the Commisslon please, Jason

Kellahin of Kellahin and l'ox, Santa Fe, New Mexico, representing

Tom Bolack, I would like to call as our first wiiness, Tom
Bolack.,

TOM 30LACK

called as a witness, having been first duly worn, testified as
follows: |
DII ECT EXAMINATION

BY: MR. KELLANINy

Q@ Stete your nawme, please,
A Tom Bolack.

Q Mr., Bolacn, are yuou engaged in the oil business?
4 Yes, 1 aa.
Q Do you have any incerest in the acea which is 'nder

C otk L
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A 1 Héve ﬁhirt&éﬁwﬁélié in th@ évea.

Q Are those owned by you or by someone other than youj

& corporation;

A They are owned Lotally by me with the exception
of one~-eigntn thav ucle pam gets,

© Now, My, Boluck, whai experience have you had in

the olil business?

A well, I starvted out as a tool dresser when I waa
sixteen, and I have been in the 0il tusineys ever slince.

L aue o warked fo;‘ B.X’QI Com.iﬂaion or h&d w

£

duties in connection with the regulation of o0il and gas?

i { was with the State Commisgsion of Xanasas, the 0il

Commlssion, for two years. 5
Q@ In what capacity®
A As a fleld agent.
Q Have you had any pgractieal fleid experience on your
owm?
A Yes, uir, ( have.

43 Will you describe that briefly?

A Well, it has been on my own as well as working with
a number cof different companies through the midwest, Texas, !
Oklahoma, Kansas, and I have been out in this countwy since '42
with severel companies in charge of wells from time {to time.

Q Since 1942 where have you been working? | %

—F—Most ol tITls TIWA 1IN SEIN JURN DEEIN. T
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W In conneéiion wieh §;ﬁfh;6}k, do ycﬁiéeréonéilﬁ |
supervise any of the wori {nvolved? f

A in all cuses, uvne hundrea per centy, I would say. |

Q Do you run the operauion yourself?

A Yes,

Q Do you supervise the taking ol cores? g

A { would be considered, 1 guess, the same as what wo%ld

be considered a superintendent, geologisty, <hgineer, the whole
combination. I set the pipe, cut the cores, everything but the |
BCtUAl onginescring reports.

3 Supervise any testing procedures?
All the testing.

Fracturing:

I S

rFracturing.
MR, KEILAMNIN: Are‘the witnessg! quallfications
accephable t¢ the Commingion?
MR, PORTER: Yes, slr,

Q (By Mr. Kellahin) Now, Mr. bolack, in the -- As
i1 understand, you have operations in tne [orseshoe Canyon Gellup
Pool as it is presently defined?

A That is correct,

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

IRIEIAT GrIITINRg. S0mF of The Very rirst wells in there, smong |
[OF A v Me i s 0 Ao iaty s
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the first eight wells in there, I had five, [ believe. Four,

four of the first eignt, and then I've had numerous englinecering
studies an’ pressuve te:ls ilnce then, |
Q Now, you nove aeexnnd the testimony which was offered
by El Paso Natural Qus Products Company in regard to ti:'r
concluslon that there are two 3eparate reservolirs,which they
have designated 22 3and A ana 3and B, MHow 4o you feel in }
regacd to that? :
A I am 1n toral accord with the interpretation that

they presented of tiie twu separate sands with no connwoetion,

either vertically or Ly sand deposition.
& Now, wnat do you wnase your conclusion on?
A Well, I pave it on 4 number of things. Flrst,

the fact thai boiii sands have vsen $¢ plainly defined, and

being separated, togetner with things tihat we found out on the

fracturing and miervscopic and blacke-light examination of this

interval that we have nesid 36 mueh aboul today. I dontt know
how much detail the Commission wants at this point. One f
interesting thing, I think, is the fact that this one intervai
of communication, if any, snows absolutely no hydrocarbons at

&ny place throughiout that zone under black-iight sxamination,

and that applies uvo thirteeun welis thecugli the centeyr of this
field,

Now, did you make that examination yourself?

Q
£ I é‘&d i e = e e e
LAl [] ]
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o e e

I “How, in regard to your fracturing of the wells,yéﬁw‘

menticoned that s an indination that there is separatvion between
the two sands, what !s your experience in that regard’

n oa auwsben o7 oy walve fpractured the lower zone,

a‘\ 1
of courss, wWith recorded huild up nvesaure breaikdown, and after

8 well 15 fractured !n tois field, any additional fluids from anﬁ
additional oil administered to the sand, i: will start with very%
1i¢tle build uyp, if arny,., wsually 1t will texe £1luild on & vacuum, |
following & fracture, and ucfve iripped a plug, go in and teat
the upper zone on a natural flow, and In ho case have we found

a well, or found producing capacity to indicate there has been
any communication from the fipst frac Jou., Then, in the first
frac job, having been tnorouyily vested by removing all |

the frac o0il and considerable 0il beyond frac 01l to eatablish %
the well's Bize, what its capability would be, thern perforating

r zones, we, in 111 casea found & much, much better

ths 1Linne

amount of oil, and going into frac, that bvulld up 18 as high

as 2250 pounds. That has beaen required to brealr that zone down, z
Now, had there been any formational connection in the viecinity, |
or had there heen any fractures, I do not {eel that this situatiog
would have existed. Iy fractures I mean any fractures that wouldi
connect the A and B Sand, vecause had that heen the case, it

certainly would not have required 2200 pournds to break a formatioh

that was actually making free oil at that time.

S

Q _ Now, you heapd the testimonv which wap offered in |
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regard 0 tiw periaesblilties of the twe szads znd the intervening

non=-pamueavble  ai2a. Lo pou asve any coments on chaty

i

Weild, e only coutment itrat T would have probably

made at hat Lile woulua Le iy olfeclave pamacansiity. Tt o ds
actually a very darms und Lperéious sinale, and since unere has
beait o0 auch testiaowy on that, I regret tiat T didn't bring
pome Cf tThe covrze from tnot paoaticular arca. In resembles this
piciure in a lot of cases, Lhepre 15 a let of gand graing in ;

v It reaczes from the hancds shale Lo Lhe cop of the Daketsa,

T

m.

d 11 has sand and sill clearthrough it, and if 1t were Just
isolated grains, they wouldn'c change the perizaslility or the
&cilicy of the formacion to transmit oll or gas from one to the |
other. It ia a very nard waxy shale, as tiose that are here
ere familiar with the Mancos. Tnis interval letwzen the two,

I can't tell any difference in it from any ostuer lancosd shale,

with maybe the exception of thiat ome lititle atreak on top of the |

« dow, in regard io cores, nave you examined any cores

yourself? i

H

A Yes, I have, all of my own, and < few of my offeset

operators when I wasn't riding herd. : ]:

Q In that examinaticn, did yocu find any evidence i
of fracuvures?
A Zffective fractures, no. It was brought out in

DEARNLEY - MEivm & AssC

GiheRAL Lan Hig i

ALuUQuERGUE, Niw Moo
Phone CHope! 34491

5

SR A A A




of the "mactucec &ezeigééh i 5;éﬁﬁé§ fron core var:
and no ndication gocnld indic:iie any caleification depoiis
in the [racuare or tue facy vl [t had veen opan, or wWaelned
it evon exiatel pprlor To ne corlag of Lime, and I tning oo
the cores, ticie oLu8 weenr evidence of that, and when you spread
a2 core cut, you_have cerluii adaperm _ous sand or camoination sand
ané snule stringera thet are very nard, ey orittle, a2nd if it
waxea fractured area, I would sﬁrongly suapect that you would
find your fractures in thal particular bed ratier than, often ;
times, where i¥ was {fownd, iir & 2one Lhad daga't actualily i
softer. 1 suspect tie core barcel hed somevhing to do wita
‘that., In ail the coring 1 mave dong, I auve never found any
fracturing at ail, nov ever WwWo, lhree iucues. I nave ot found |
i
it at all, |
t
) Now, you heaprd the testimony and saw the exhibits §
offeied by IEL Pasc i =O0mneciion wilin DUBLCE hole pressures in
Che LWO 20nes, Sand & and Sand B, DO you nidave any comment in
regard to thoze_pressureS?
A well, 1 could say to that the bottom hole pressure ;
Jifferential 3¢ this time is not from the teats that we have
run, and we'lve even gone to using tWwo bombs, and calibrate them
both before and after they are run, to once and for all get to an

accurate point to work from. 1 do not feel chat pressure dif-

ferentini between the two Sands today 1s enough to give us any i
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ot e o

in an area i draeincge, anc ihe way chese saids behave when ey

4re gWavLed Ui w aigilel SLLC, U GRAUMWa capecity of Lhe well,

I feel ‘huv iu 2 very shurt came we wall Tfind 4 greater pressure

-

differcntitel in uw Uppes sdabu, wid 4 cuaple.e recovery, ahead

"of e lower sone,

FQr whut recdcir 3¢ you i¢dcn that conelusions

X Jhe oviry Woy Chab sund behaves Whler extreme produc-

g cagaclity LU Lae Ml Giliigy p4aus Lae fdel
some pireaks of very high pevaeabllivy in the
Serves 83 well o give yOu & real nigh streak
whereats the perieac.lily .n the lovwer send 415

more of a general nature.

MR. VERITY: Your Honor, we object to this last
testimony oand aove 1t ve sirickien because we Lhink that it
assumsg a fact that this Commission mus§ delesmineg, In other
Worés, he 1is assuking that there 1o & bLarrier beiween these

comnon sourdes, and that therefore, at a later date, there is

going to be a differential. Vie say chav ciat

that is here (o be devermuined, and iils concluslilon a8 o what it

mizht-be baded oii at & later date is noo propeir testimony. ;
MR, FAYNE: iouldd you greface ygour question;, Mr.

Kellahin, wich tae rewark, "Assuming that there are two common

sources of supply,’ bLecause that fact is 1in evidence, and you

can't ask the wichess --

Tia L W€ nave

upperr zone. Taat {
i

of nigh permeablility,

more consistent,

is the question

o R KB EBARINT T IT the Commisston please;, we will ot
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prafece our question because we assume that., The witness has
testified ¢hat in his opinion, there is effective separation

between the two sands, 2nd based upon his testimony, he has reacﬁed

nta
fiaiw N

Q (3y Mr. XKellahin) How, Mr. Bolack, there was some
testimony in regard to dra‘fnage. T th'ni, in particular, in
reference to your Tom Bolack Well No. 11, isnt't 1t?

A Wo, Yes, 11, T think.

Q i1, If the zones &are not separated, what is your

conclusion as (0 the guestion of droinage under present clrcumstsnae
A Well, from the test: that have been run on the

individual sands, one separately from the other, I am convinced
that, &t this time at least, I am »roducing about three wells,
rossibly four In toto, or very near in toto, from the lower

sand, and to follow that further, I have a tool that we intend

to discuss here further with the Commisslion. I am considering,
if there 1is no ruling of two separate reservoirs, I am considerir‘!g
running that tool on my own part, because -- rather than producink
twenty-five barrels or tweniy-six barrels per day from each zonef
I have zome marginal uvppers, and the upper iz vepry spasmatic

it sort of comes. It ig not &s much & blanket in consistence

as the lower. I am producing probably one hundred per cent of my:
allowable from the B Sand and on my own, if they are not separatefl,

if they are consldered one, I intend to run the Brown Tool, which

you will head 2DoW. WoPe—tatory—to—at-10ast—z0t some of the-
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011 before 1t goes cver the hill,

G Now, willi you Le Willing t¢ dually complete your
well No, 11 1n the evint this Commivsion determines that there
are two saparsate common sources of supply?

A With all rewpect to) the others concerned with 1t, I;
would be willinyg to dusl connlete that well,

P} How, i1 thet regerd, Lhe quegtlion of secondacy

recovery, how do you fecl «bout shet?

A Vall, r:oin previous experience, and particularly

some of the sand [!21ds in Honous, T am very much in favor of

4

;

]

|

2 wecondary recovery tvoseam, snd Toam in favor of 1t in the : %
near future, and again, more or less seconding the testimony |
i

of El Paso, 1 feel that tiie separation of the zones, whether

it be by the Cosmission or by the operators! own decision, will

in that event be necessary because I do belleve that any water

going into those permesbilities of two thousand or better, wili
have a tendancy to certainly sweep througnh at a greater rate ;
ard probably in & nard to explain manner, sincerihere 18 so
much difference between wells in the upper sand compared to what
it would be in the lower,

Q In the event that the two zonet are not separated

elther by action of the Conmmission in designating them as i

a aeparate producing horizon, or by action of the operators

themselves, w(uld, In your orinion, any oil ve lost in the

Sanati I RS 4113 wid oD %o f
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i

A T tuink that oll would be unavoidably lost, ard tha

plus the inconvenience and the problems that would arisc with

having water reaci'ing one zoae first, which could be either zone

B~ -

and flooding out szomething Chal coulid ve allotled from either

of the zonesa, :lus the somplleation of operatlion would ve gveate*

than if they were haudled s-.arctely, both by injection and -- |
Q Under secondary orocedures, vouwld communication

between the twoe zZones through the well bore pose any probleme?
A T think Lt would, unless -- I think 3t would

at this time. The pressures have been 80 close iogether that g

b
(¥}

I question whether thewe ra: been any great asmeunt of communication,

but by the time we have reuched secendary, and certalnly with
nining water ard oll Ir the pore, we could really have a problem.
I thinlt that 1s what will necessitate separating them one day.
That 1s my estimatlion.

Q Heve you had any experience wlth dual completions,
Mr, Bolaek?

A Yea, 1 bhave.

Q You have heard tase testimony wnich was offered as
El Paao;s prorosal to the manner of dualling these wells. How
do you feel about that system of dualling?

A Vell, I have fhe other witness here, and I am
convicted -~ and I am convinced that 1t offers more of a feasible

sltuation for usin thic fleld, particularly from the matter of

oost—end—the—eonventence—of orTravIoN,
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Q How, woudd the coot be any faetor in your cperation

in dualiing these welilu'

7

A wold, Y thinkh iU is vorething that we sheould cconsid

R . S
3

Certainly, & ivv 0f these lelds huve not respocnded the way we
migiht think, ardd wu meght g ouv ub vhde slbustion in one way
and might welld end up clulglliy ver wind, apnd the cost chat would
invoive vhe Lrown col ic srall, compared ﬁo thie others, that ig;

1f there 1o any eluwent of axperiment In these floods, and so

on, £ would nwuecis rather have & tool that L 'can use on prectically
all the equipment ilhal we Lave noy, »nd Luhen even face later, so#a
day, possibly, changing that, if 11 doesn't work.
@ How, dou you snow oy any instelices i che pool where
dual complevicns as that proposed by &1 Paseo couid nov be utilized?
A Just in the instance where e plpe casing is too

smilL. L0 mucommodaie vhie Lub iy,

Q Ave Uhere cesings n Lhe tred where thav situation
exista?

A YeB,

Q 0 you have anything further you want to add, Mr.
Bolack?

A well, I think not, PFernaps inere would vbe o« iictle
it on this Brown Tool., 'Ifhere are & liot better tests than what
I have, but 1{ 1is being used in other astutes successfully, and

experience tnat [ nave hau wiin it 1n other places, it has woriked

T BUCCEEBININY.
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what aceasd woule Lt be o

“

A In Kzazes, _ i

) fon haara nad edneprience with the Brown Tool in i
Kansasg v

A Troautn vight, and «ame 4n Oy lzhoma where there wasn't

a Comaission pruling on it, »f conpse, vl L wag, az far as the

operators were concerney, vorxing effrectively,

MR, KELLAHIH: Thet's all.

PORTEN:  ony guesticens of My, Belack?

B, DUELL:  May v oleaes Lho Commigsion, 1h
yiew of the fauct vhle wltnecve naw »lmply g'ven the Commission
she benel’lt of hie conclueich wliih no suprerting date or evidenc#,

in the interest of saving time [ nave no  cuantions,

i, FOHTPRG: oy cuestions of Mo, Rolack? The

witness may he excused,

(vitneaa excused,) 5

MR, KELIAMIN: T would like to call Mr. J. B.

Davis .

g. B, DAVIS

called as a witness, having oveen first duly swirn, testifled

; as follows:

DLRECT  SXAMINATICN

BY: MR, FEILALIH.

E Q will you state your name, nlease, siy,

b3

A Js B, Y&V.LB.
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3y whom are you employed, Mr. Davis?
By Brown CL1 Taol, Incocrporated,

what g your pesition?

A Sales englineer, I gueas, reflects .t as accurately
as anything elas.

g How long have ycu had that pesition with Brown Cil
Tools, Incorporated?

A For a year ani o half.

Q And what enginesring training and experience have
you had, Yr. Davia‘

A I heve a bachelor of sclence degree in chemical
engineering frem the Rlce Institute, and a2leven and a half years
exﬁerience in englneerling and operations for 3nell Uil Company.

% In what department ars you employed in with Shell

|

|

|

|

!
2 What are your dutles In connection withn that positiof?

011 Company ? i
A Wit tne Froduction Depazimant, i
A Engineer with the mechanical egqulpment, processes, |

and techniques relative to the drilling and oroduction of 011,

¢ Did you have anytaing to do wilth the dual completion|

of wells in that business?
A Yas,
Q Did you supervise the work?
A Yes, slp,

e — Wy —iR—eoRNt tion Wit ir your—eiperience witnHrown——
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Cil Tools, Incorporated, have ynu made any study of the equipmert
and facilities of that compary?
A Yes, aslr.

Q Are you familiar wlth the ogeration of their equip~

wment?
A Yez, sir.
MR. KELLAHIN: Are the witness' gualificavions
acceptable? ‘

MR, FORTZR: Yeas, 2alr,
& (By Mr. Xellahin) How, Mr. Davis, do you have a
pleture of tnhc aasemdbly which ia propused cy Mr. Bolack?
A Yes, sir, 1 de,

< New, in regard to what has been marked as Exhibit Na,

1, Mr. Davis, will you atzi2 what that shews? |
A On the front paze of Ithivit 1 18 chown a dlagram 3

¢f the complete installation {or dually producing a well produci

each zone alternatively. ‘{nat i3, the 2zones are net produced !

simultanecusly. : j

_ i
& what is che inatrument deslgnated us?
A Well, the veincipia vool used in that is designated

&3 the Brown Type Zone A Selector.
MR, BUELL: May it please the Commission, I wonder
if 1 mey ask Mr, Kellshin If the purpose of presenting datum

on this tool is o 3eek Commizsion approval of 1t at this time,

(Fanr sy Meic s 8 AqumtiATEy
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or 1s ke simply Juet Seing helpful in showing that a tool does |

exist., There i3 8 big difference, you know.

= 2o ? s [T
COMAL G0 AR

wells in the
tut I Lalled
w8 TV ITosedy

tastimony &3

M7, POATRR: Mv, Kellahin, willl you state --

MR, FELLAHIYN: The purpose, obviously, is to seek
acval of this tool as 2 means of dually completlng§
event the Commlaéicn - g
MP, PAYNE: ¥Mp, Duell, veou probaily dontt kneow thisj
to My, Keliahin hefore this cuase wis advertiszed, an
advertised 1t tro2d enocugh 20 we could listen to

to 2oy method of duel compleil lon wiieh weoculd be

of Rule 112 (*).

ar cxceptlion
MR,
¥R,
VR,

I ¢cee nething in

BUELL:
PAVYNE:

BYELL:

T supe d1d not “now that, Mr. Payne,

That 13 in the advertilcement, Mr. Buellﬁ

Diligently reading the notice as issued,

PR oa

there relating 4o exceptlons to any rules.

1R, PAVHN:

Prkes

et me read it to you then. "Applicant

further zeeks “le eustablilzhmen, ©f an adninigtrative procedure

for approval of wells cually completed in said common sources of
supply utillizing & certain tyue of nechanical lnstallation in

exceptlion fTo fule 112 (8) <r the

Now, it is that g brozd cnough to allow anybody

to discuss any type of ool wiich would he an exception fo Tule

112 (4), and provides for zdministrative approval.

MR. PUELL: I will read thenotice,

AR

DORPER. e
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witness.
¢ (3 Mr. Xellahin) Now, referring to what has been |
marked ap Ixhibit Mo, 2, wili your stoite wnat that shows, Mp. Davés?
A Well, Eh.bit ilo, 2 23 merely a lay oui or a line
dlagraa in a larger cocale of the saue laghallation going into
greater detail as to the conatruction of the equipmens, !
hd

< Could you furnish tils exhibii %o the Jommission anﬁ

dedaopribe 1tus operatlon uuo that they can foilow your testimony. |
A Zxhibit No. 2, gulng back, and if I may use E1 Pasols
very nica illustratlion here, gould consist of putting the packer

or & packer nere above iL, a zone gelechtor valve. The diagranm

shows thnere 2lso a hydeaulic held-down, which way Cr may not be |
necessacy, dependlng upon She chacacteristlcs of the well, and
feom the testimeony given howve today, ic wWwould nei he necessary.
Wa go up 50 wne wellhead, wnlch can be zpeclisl made rotating

head with a proiLating assembly in 3¢, or 2 regulay pumning head

vith the rotating sliip assenmbly mounted on top of that to supporq
the weignt of Lne tubing and allow Lhe tubing Co rotate to ehanée
the valva, The valve ia merely & Lwo-vay valve whlch can be |
oparated by rotating the tucing te permit flow (rom either the

bottom zome tnrough the packer and through the valve, or to shut

off that zone and to permit production from Yone A ahove the
packer into the tubting and cn up, Of course, the punp can be

installed above this installavion, A wvottom hole pressure pump

can k) 13 ALCde—Lhd o - e e et s e
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< Wivil thls iype of equipient 1§vzﬁéwﬁid§‘é§é?winstaiﬁed
below the packer? : ;

A NO, il

“ 3o, 1o Llv pewsible wich this type ¢f installaiion f ;

to prouuce poLil WOned &L e sadle vilkey

A Ne, sir. luring che operxation of swWiiching from oné
i
sune vo the other Ly rotacing the tooi, che povts in the valve %
20 througn & packing elemeni which eligcetively prevents commingl
or commanication betwesn the tw6 zohes aurring the switching operé-
tion,

Q There would be ne commingl.ng durngd the change fro+ 5

cne producing interval to the other?

A Ho, sir.
14 Is that ccrrectir
A Thatts right, sir.

Q Now, referving to wnat has Lezen marhed as LXhibiv

Ke. 3, would you state what that shows:
L rxhibit No. 3 merely shows ul:e valve in the three Gif-
ferent poesitions.
Q That would be Exhibite 3, &, and 5¢ l;
F Yes, Exniblits 3, 4, and 5. Dxhibit 3 shows the positioié
where it is opened to preduction from beiow the packer siraight |

up the tubing., Exhibit & then shows it during the vransition

stage where the ports in the valve are passing through the pack-

DeEwrsu ey - MEE R & Assodi
g HERAL Law er 2y .

Al punurrqQue NEw Moo
Fhone THapol 3.6691




: 140

Exhibit 5 illustrates 11 w.th the ports opened to théwione'aboveg
the packer and the zone Lealow the packer being shut off. g
< Now, dces tha! effectively preveni comsunication

between the two ..ones?

A Yes, slr. |
Q Now, referving Lo Extiblt No. 6, would you state !

what that 187 ‘ |

A Exhibit No. © mperely shows tie lay out and line diﬁéran
of the swivel T 1tself. Rather; the rotating slip assembly which
goe3s on top a astandarc puapling hiead to support the welgh. of the
tubing and allow 1t to be rotated eaclily.

A Now, referring to wnat nas been marked as dxhibit No.
T, will you atate what tnat shows?

A Exhibit No. 7 18 a swivel T or a pump dbrough which |
the tubing may be rotated without rotating the L; without dis-
conmecting the flow llne,

o] Dogs that enable an operator o operate thils ¢tool
switching over from one zone to the other without hanling in
additional nhelp?

A ¥es, sly, AU the Jdepth that we‘aré dilscussing
here, and on up to 5G00 feec, ovue pumper, oie man with & 24 inch

wrench would be able Lo turn it,

& Now, asve you any models of thls guipment, Mr,
Davis?
Yoy —siry—sure tos
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ATV

G Teferring to the model, would you deseribe briefly |
how 1t works? i
A The firatc 1todel Zu Lhie tool !tself, I will take off

the bottom cornection here, The ool ‘o, at the present time,

u_h

in the ypositicn, or I will pul U ir posftion, where the poris

are orensd Lo the volten wvection., This flow gezr is down all thq

i
way. and by rotating it In the othev Jiractlon, we psss the port4

through the praching elzmont ard vy o 2 welnt that they arve
opposite in the ports here, sc¢ that grodurtion from above the

packer can enter the tubing.

A% T

141

Qo That then, 13 :Jacins 1t in the twc Fi1{fsrent positﬁonl?

A Yea; atir,

ia the operatlon of ilhls tool, do you have any

©o
jrod
<
=
~

difficultiens with corposion?

A No, sir, we haven't to date. Ti's telng used in a

very aour crude area in West Texas, and it hos been used for some
i

yesra Lhore with no apparvens difficulivy due to corrosion from ach

cyuds,
< Does sand pose any uroblenmd
)| Nol any more tnan cne expericnues in any other type

of normal pumping instalisvicon.
2 In other words, sand would conly affect the pumping
Ingtallatlon and neot the operatlon of the tool, 15 thit what

vie sre %o undarsiand?

£ Thatta ri-ait
<& —
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0 Ncw, are thasze tacla {r use In other states?
A YVes, 31ir, they are In uae in Kansas, Oklanoma, 3

Ipuistana, andéd Texas, §
2 Avra you paptonsdly fem! M iar wilth the situatior in
thnge vaplouns Jtates 23 to the wae ¢f these tecls and the require-

ments of the re;u:latory authoritlies in connection with them?

A Yes, s8ir.
0 Yhat 1z tRe sibuztlion in Xangae?
A In Kansage, and w2y I vss the prototyre of the

swivel T with the ipdleatsr, Lkt zore indicater fits on here,
and an the tubing is rotated relative to the pumping T, the
pointer on the indtleator woves Yo *ndlzate whether 1% 1s producing
from the lower to the urnter zohe, or lowsr zene, ond 1n Xansas,
1t 15 required ;o be sealed, an order requires them to he zealed
iv. enach postition and moved only on vermission Crom the Commlission.
Q ¥hat is the situation in Ox<lihoms.? |
A Oklahome has no requirements like that,

,—“{?‘,’ :

Ave these toolz 1in use in Oklnhomo ?

P

A . Yes, sir,

Q Are they used exteneively in Oklahoma? |

A Yes, sir, in Oklshoma xore than any other state.
Q What is the situation -~-
MR, PORPFR: Msy 1 53k o question? Are they used

in dual completion aquigment?

N Tasbty the puepode of dual completing, alternating |

Db agniey Miibd & ASS00IATES
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from two distinect reservoirs.

Q Mr. Davis, ¢reé you familier wlth the Hew Hexlco
Statute in regard bo o odeflnitlon of a pool s he'ng & seperate |

cogmon aource ol supply?
q

A Yes, 8ir, I thinic T an. g
|

& With that In mind, .3 shiz £ool used for the produc

tion of separate pools in the states which you have mentlioned?

A Yaus, 3ir.

Q They are deaignated as <¢oimon sources of 3upply,
is that correct?

A Ya3, #ir.

] Now, what provisicns arz generally made to prevent
the production of the major portion of ycur allowable from one
zone as against the other azlde from the seals which you mentionﬁd
in use i1n the State of Kansas?

A Well, no other legal provicion &z far as I know, exﬁ
cept in one field in Texas whare the lower zone ilg very sour
and the upper zone issveet. In that case, quarterly tests are
required to show the presence of sulf'ice.

Q@ I 1¢ posulble o instzl), tn connection with this
type of egquipment, soume type of visual control which may be .
seen at a diatance to determine {rom some dlgtence which zone

15 being produced?

A Yes, sir, an extenslon way be applied to this

FRALOBSORRPI R .
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- Q which would --
A Whish could pe saen at some distance,
< New, what testy can be made to determine whether

there 1is communication betwzen tno two producing zones with
tize uue of thils eguirment? ;

A Well, with the tool openel tu tre lower sand 20 thaé
you have a straight through commuwiication %o the lower sandg,
stralght through the Lublig and the angulur gres, the verfcraticds
are plugged offfrom the angular apea, =ad pressure can be applied
to the angulars to see tuat you have uo communication, no flow
or clrculation by Ulhils tuol ¢ by Lhce pacier and up lrough the
tubing.

2 Can the conventlonal presszurs ‘osty e made with the

“

uze of iLnils {ool?

A Yes, sir, 1 ihiix 306,

Q AN a pressurs ool be runi g
& with the rods cug, of course.

% Can é Dressuse vomu be Pun in poth zones? %
A It can be run as Jar down as Lnls tool.,

G Now, can any test bo uwde by the zonic method to

determine ~-
A Yes, siy. A Lesy could ve made vy tihw zZonic
methcd Into the casing amwlus, of course.

34

| exlalence of cunmualialloabe—Letemeined? S

Q By use of ihat method, could the existence or non-
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A

it would present zome evidence,

oY

e IRy 3 P T hy - w " - APIT TR PN SR e K.-
‘% How, adsuning, ifo. chat o preosure Qiileeential

dld exisi welueea Thg we sepurais ocrlzons, weuld Ly then be

nevedaaly

v

W

- N - e PPN P T IN s e lay LN . ¢
PROwdELC U QUL LU OJ T QUG L

P T . v v e TR | . P PP N .y Fand .
s e baade Wy el LG s JWVE prescribed:

noorder %o deternine

© |
A RO, 841y, « wuli't widis $0. %
i
-~ NUW, fAde oidia ool beenh prcosaurce  wessed? |
A Tew, bLO.
A What wWere Lae sosulils ©F your pressure oot
. WeLll, Wie presituiv SCuedd up Lo anoul five thousand
pounda,
« Cld Fou Iind wdy ddlalage b LLu Lodaeule ?
|
A Hu, aix.
X In your oplulon, is vals type of voud feasible for
aciitleving separacion valbvaan Lwd produsling acricona?

A Tea, Biry L Calll wiad G LGl 0WPNe GdY Dy ius

apcaplance ln tiae otnexr stvalas,

@ Now, you awanrd, 1 weisuve, e westiuony presented

by Bd Paso o conaeceldon tab. bae woae oD the type lastallation

they are proposing lor dual cowplevion of wells in Chis area,
What 1o btne cusv of ohwe inscallabion such e you anave here?

A Cves didh auove Lhig J0ow 0 e paredant instailavion,
L@ aGdivion of Lids equipmeny would cntail eLpenditure of
approsunately $1, /90,

XA

reag g A v e , xn .
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Ty M. ®elliin) Me. ravis, werc Taiibit: 1 throufgh
 preparad by you cr uinder your $loecblen and zugervisiont

& dell, Chey weire [cenaprel Ly the snglngerin; de 1rtz5§nt
of our zompany. |

¢ Rt 1, 1 el o standerd brochure used in

connection with the sa21c of 2his eqguipnent?

A Yew, Bis.

MR, KELLAHIM: At this time we would like 1g offer

in avidence Exhivits 1 inhrough 7 inclu usive,

o}
fo
[
(3]
]
o
l‘r"
<
o
-
<
o
o
o]
&
ol
w
[
P
Q
o
[»]
-~
2
1

MR, PORTFR: ALy

exhidbits? They wiil be adulliad,

MR, KELLAYIN: That's all the questicns I have.
MR, PORTIR: Loy guestions of W, Lavig?

MR, RURLL: I hzve zne, Mr. Forter,

BY: MR, AUEZLL

Q ¥r. Imvis, why does Xensas requlire seals?

A Just ag &n administrative, I puess, asvsurance, that

no one is going to come out thaore and turn the teol Lo the

other position without their permlssion, because in order to

de that, they aleo regquire tiat you pay a ¢25.00 fee each time.
Q In other verde, anyene with nomal strength anu a

24 inch wrencl, could turn it

DEaterio by M B ASSCTIATES
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Q a0, Daviz, uhet ollier states beside Hansas and ?
Oklanond wave authorized tne use of tanie tool? f
& lowdslans Las, and leass has, anud --
Q Hus 1t Leen used in Lhose statest §
s Yes, sie, 3
Q Can you use this particular Lool in connection with%
water floocd projecta’ %
A You eould, oir, to selectively inject alternativoly;
into two different zones. §
z You coulddn'i dae thep in producing wills where you é
had two zones? i
A Yea, 3ir to aloernatively produce 'rom those wells.
& You wouldn't waut bo alternatively produce the

water flood project, would you?

A Dapending on the clrcocumstances, 1 tnink.
(4] Do you know of any water flood projects where they !
have Leen 1in use?

A No, sir, 1 don't.

Mix., HINKEL Theavts all,
MR, PORTEM: Mr. iutter.

GUISTIONS BY MR, NUTTEAR:

Q Mr. Duvis, did i understand you Lo say that with this

DEARNL Ty MEE L B ASKOCIATES
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) The w001 13 set above the packer and requires

ke toe, ecsuse 1t 13 not

N
-
<k

the pump to be sei above

~

satralght through vecause i oculdri’l run the pump through the

rod,

Q Dc you pump -he sell il the pump is standing below
the level £ Lthe uagier?

A You couldn't do b, sin.

Q It 1s only poasible oo puig: one zone at a time
with this installation, is .¢ not, sip?

A That's ~lgnt, sle.

Q How do you maike your alloewable then 1f you have
8 dual completion and two poolyv
A Well, Jor exaugls, in Ocbober, in Lne month of

Octnber, those zonss,wnere it iy used Lhere, caen of the zones

w11l produce {is alloweble within fifieen calendar days, 30 they
switch 1t the 165th of oyvern montin and produce the last half of
thé month from say :che lower zone, and thie firgt half of tie i
next menth frem the iower zone, and swlitcn 1t and produce the
upper zone, i

Q wvhat 1£ they have two marginal zenes that just
produce & little bLit, each one produces one half the time?

A Yes, usix.

Q Are you acquainted with the Commission's Rule A-502,
Puragruph roman Mumeral I, Suu Paragraph A that requires the

| wells Lo be produced wiilidi- o6 twenty-idve-—por-gont-of—+—

PATE Y,

[RIWRTE I M A

BRLE
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the doily cllowavier

A o, olr, I am not too familiar with the

Commission'sa ruleu,

Q You would have to exceed one hundred twenty-five

per cent daily allewable 1o produce your top given allowable in

fifteen deye, would you not?

Eae
—d s

A That's rignt, s

MR, NUTTER: Thank you.

R, PORTER: Lduyone clue have 8 question? The

witness may be excused.

THE WITNEES: Sir, if i+ please the Commission,

may f add thaf thils can only be used in wells that are cased
with four and & half inih casing.

MR, PORTER: Dces anyone desire to guestion th

witneas about this lasi statoament? The wlitneze rainy be excused.

(Witnesso excused, )

MR, KRBLLAIIN: That's all we have at this time,

MR, PCRTER: The Commission 16 golng to recess the
hearing until nine o’clock tomorrow morning, but I thought per-
haps that In view of the fact that Mr, Morgan will not be here,
1 shall explain hils abuaence, due ¢ -the fact that he has Leen
80 diligent during the laai two yesars in attending the hearings,
we regret that he will have to beé away, vut he has to attend

a wmestling Iin Salt lake City, at which there will be present

——yepresentatives—fron—fifteen-states 2nd-one-tervitory;end it —

farasr: vy MEs It ARGOCIATES
GinpEsar LA By ovrrges
Avticaurigur . Moy Mesoo
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concerns 8Os lund preuicms, and“ilgi;‘#mgaeting éhut wWas Sev
up sone Lime age, and he didhiy nave cnough influence 1o get
AT changeu. duvernor Burrcug.as nids gssured ume thet he will be
here L cho merning v nune o'clocit, allhivugh e is having a
difficule timc uitcndins tlie heuring too, wecause of the fact
that the legislavure iu i. session. we would like to sLent as
prompily as we can in vhe morning, il he cun get here at nine
G'clock. ke wouldd like o sbarb vight off and wid up this
ducket ao usoon as we can, T

PN

(Whereupon the Liearing was recessed t¢ 9:00 a.m.,

Thursday, Febiuary 19, i359.)
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| : %
SR, t., e e e = e e e i 2 i s ummm - '1
i FEBRUARY 19, 1959 ! 4
9:00 a.m,
(Vhereuncn, the documentc wars rarked for identificatlon

as Atlantic's Exhivits One through Six,)

MR. PORTER: 7The hearing will ccme to order, plcase, and

we will continrue with Case 1596, Mr, Xellahin has asked the

privilege of making a statement ot this time,

i MR. KELLAHIN: TIf the Comnlssion please, it was announced

laat night that we would nresent before the conpletion of the

case the cora. I wag infcrmed last night that the core of the zong

which 18 of interest in thls case wi}l be available but has not

¢
i

 yet arrived and we would ilke %o offer 1% 8% & latsr date,

MR. PORTER: Do you think you will have it before the end
of the day?

MR, KELLAHIN: I imagine that we should. i

MR. PORTER: Thank you., Mr. Hinkle, arc you ready to

testify?

MR, HINKIE: Yes, I assume that all the ftestimony will be

put on that is pertincnt in this cage. We would liké to put on
three witnesses for Atlantic in opposition to the application, I
would like to have ali three witnesses a3worn.

MR. PORTER: Will the witnesses stand, please?

(Witnesses sworn in.)
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ACATIT O

calied as a wliuess, naviag Tirst been Auly sworn, tLestified as

LOLl0WS

Dl LdadllVE 0 ;

BY Md, HINKLx

m“m

& State your name, please?
A Rober? Agacsicu,

@ By woom are you enployed?

am employed by the Ablantic Relfining Company.

A District geologlsl of Durango, Sulorado,
o How long have you been enpleyad by atiantic?
A Almost eleven yeara,

G Are you 2 graduabe geologlst?

received ny Bacnelcer of Holence Degreo 4 Ohlo State

Universlty aud ny Mastel'ls and D at Columble Universliy,

& In what yeavs?

A Bachelor'lec i "Hi3, iy Mecter’s in ‘MY, my PHD in 48
%0 ‘52«
¢ Have you pracilced your professlon sines your sracdutioh?
A Yes, I have ﬁeen with dtlantic since LO4E,
w 10 Wado areas have you pecen yiltn Avlancice?
A I worked in Wyoming and Soubthiern dHonbtand, the Jour
Corners area end lesh LoHLs, i

gz o Pondidon wibh Lho develoguoat Lo &hc,foyr_CornQ#s

{
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A T am,

Q Have you made a study of the area in which the Horseshoeé-

I
| Gallup fleld is located?

A I have.

Q What doeg that study consist of?

é A Well, the study of electric logs and sonic logs and-

cores, as well as Information from The adjacent areas,

Q Have you ever testified tefore the Conservation COmmiseion?

A No, T haven't,
MR, HINKIE: Are the qualifications of the witness
i acceptable?
MR, PORTER: Yes, sir,
Q@ {(By Mr. Hinkle) I wish you would refer %o Atlantic's
Exhiblt One and explain to the Commisslon what 1t is and what 1¢

SNoWs? |
{
A This 18 & repetition of what you saw yesterday., it is a|

|

i

pool map of the Horseshoe Canyon fleld. The wells Just shown as a

dot are producing from the upper or A zone, the wells with a dot
and a circle are producing from the upper and lower, A and B zonesi
u

the wells wlith a triangle are the--the wells with triangles are f
producing from the lower zone only. I want to stress that the ‘

i

information 1is accurate on our tract that we have, As far as othe*

'

peoplel's wells, we got that information second hand and there may f
|
i

be a mistake here or there. I would like to stress that if you

Draptag vy MEEIRAR ASSOCIATES
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L

{

;fw#; R fxeep~ynur”encicsurag"your"ﬁzhibit'an“out at all times, I think -
i
: you'll be better able tc keep up with the description of the Cross.

secticns, I think this map also 3hows that the limits of the ;

Horseshoe-Gallup fleld had not veen deflined to the northwest or

. o the southeast. Atlantic drilled a dry hole at the southwesptern-

;}7 | moet eide of the field and there 1is some question as to whether
the limits of this field have been defined on the northeast side,

' T believe that's a1l T have %o say,

0 Will you refer to Atlanticis Exhibit Two and explain 1t;
ito the Commission?

! A I don't have a large scale map of Exhibit Two hecause %
oo e , 1t isn't too important to the case, bubt you have i¢, itis a structﬁre
contour map of the Horseshoe-Gallup field drawn on top of this
point shoun on the cross sectiéns. You will renember yesterday
that E1 Paso hung thelr cross sections on thils line, This contour?

i
{

point 18 aboub bthirty fest above that line. Now, the exhibilt show?,

for the most part, regional dip to the east and northeast. Now,
you wWill notice as you come to the southeast corner of your map,
b the contours get cloger and clcser, and Mr. Speer referred yesﬁerd%y

to as much as a sixty-degree dip of the south end of the Horseahoe%

i
Now, I would agaln point out that the limlts of tinis field%

Gallup field.

had not been defined elthzr to the northwest or the southeast,

Some discussion wa2s made of fracturing yesterday and to a large

extent, there are things that we don't understand about ﬁgggtuy;n&}

CE B At b B o an
AvpuaQuibitaut MNiow Mpxioo

g
1
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i
!
W&*’P}Mﬁ’e& where there t8 sixty degrees of Wip withiln
iless than one miie and the caange has occurred from twe or three

3

i
degrees to sixty degrees and then flattens out again to & matter
{

g~

kr two or three degrees, tnere has been 3 great amount of strecs
errted on 3andstone and shale dodles and it 1s very eonceivable
Lhat these bodies will fracture,

I will point out scmething else, that in the Colorade ;
Plateau area, of which: the San Juan Basin is consldered a part,
Lhere are many of these steeply dipping fractures which we have
ralled monoclines, and Doctor Kelley and many of the men at the
University of New Mexlco nave suggested that these steeply dipping

Peaturses go into falle at depths, HNow, whether an actual fall

Lakes place opposite the A and B zones or upper and lower zones of

Fhe Gallup, I do not know, I do know that thils particular area

fas an excellent chance of belng extremsly fractured, so that 1f
e fleld was continued to the aoutheast end, and 1t undoubtedly
iill be, it will cross this area of pronounced fructures, thus
groviding a means of communicatlion between‘the lower sand and the
ypper sandg,

MR, HINKLE: If the Commission please, we have another
QXhibit, Exhibit Three, which 1s a longltudinal crcss sectilon

Qf the entire field or area and is practically the same as El
Baso's Exhiblt Nuamber Five, I believe, which was intfoduced yeetar«
day. We hadn't put up our large map on that, but you do have the

gxhiblt before you. I don't know whether Mr, Agatston wants to
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e e -+

refer to It +t thals time or not.

| 4 nis is cng of tne pere cases wnere geologlsie agree,

i

]

soccebiond ure identlical, The oniy

rr

rand Mo, Speer's and uy crcs
 thing I have teo say ic that the so-called--I want to reiterate §

_ e : . |
that the suvecalled shwle zong in botwecn the upper and lower sands
or A and B sand contains a great deal of sand included, that the

Ishales are sandy, that there are sand stringers within the sandy
_: .

shale and shaly sand and that it i nct 8ixty feel of shale,
i ¢ (By Mr, Hinkle) Mr. Agatston, will you refer to cross

¢

section B or B prime --

| A Yes, sir,
¢

. ~-and filrst identify on 2«hibit One where this cross

section is and then explain to the Cummission what LT shows?

bis

\  If you will look on your small seale map, this 1s a
cross section which goes from the northeast cnd of the fleld., You
will notice that as the line passes Lihrough there, there are little
arrows that shoot over from The line and cross section HB prime,
it is the middle cross sectlon that gees from nortneast to souitn-
west and includes wells 25, 22, 12, 4, 16 and 28, The same cross
section a?peared in the exhiblis yesterday. How, I think it was
called CC prime. I believe Exhiblt Five, 1s that correct?

¢ Number Seven, I belleve,

A Number Seven it 1s, I believe.

Q El Paso'!s Number Seven,

A And If you ecan. I wish you would refepr to toat Exhibif |

INE At ME o N ALEOT O ATES
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- [Seven De4ause ere- +les Lhe diflference of opinion. 4As 1 aentioned - -

i
‘before, this urpver line 1s our contour point, We tilted this
E

.crosg section tu talks inte corsideration the regiornal dip, and

fthis point here 18 the top of the A Sand or the upper mand, and
ibothvo these polints are consldered to be critleal points in that
;they were deposlited at the came tlme or nearly the same time., This
gyellcw shaded area is the upper or A Sand and you will notice that
‘a8 you go [rom the nortieast to the southwest, even assuming that

‘these correlations are incorrect, that the sand content at the -

- top of th2 A zone increases as you go to the southwest, until

finally when you have reached Well Humber 20, there is at least
one hundred feet of predominantly sandy section. There sre sandy

shale stringers in here, but the predominance of the section is

sandstone,

Now, you will also notice that in {he lower zone or B

i Saiid, She sand; as you go from northeast to southwest, plcks up
from the section at the top, so that in this direction, the top
porogsity rises all the time as you go to the southwest so that as
you reach Well Rumber 16, and that appears on El Paso's map, the
top of the lower sand, and this 1s the exact same correlation as
El Pasofs, this point 18 now a matter of 10, 20, 390, 40, almost 50;
feet above this correlating point, whereas when we started, it wasg

only a matter of 20 feet Lo the top of the sand, In other words,

to this point, all you see on their cross sectlion 1s that when you:

pinch *his sand out, 1t is pinched out upward, if is not pinched |

IrEaiie, by ISE: F\ f\\‘ﬁ'\ AT S
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out level with & correlated bed., Jou will see that as you o in

this direction, the sane »lses <i. the time in the zecticn.

vy . & B S A LI - ) PR . - - - - . - 2
HNov, the dilference 7 oplnlon iies i our corsrelavion fro

RO - S

i i+ .
Cihio

[ &)

Well Number 1€ %o Well Nuuver 23. e had szid, and we &
conservativel,y, that wliere Uils J;Qud cecvion--and it is not as
izood as thic sectlon up here--comes in, thi: correlates with the
lower part of Well Nuwber 10, B sund, @nd is 1% uct unreasonable to
gssume that L a sand in golung acvess & field, cressed from 20

feet above the sandy-~I ncw speak of the Juana Lopez--to almost

&0 feet above, that for ancther 80 acres we cannot be parmitted

%0 carry the correliatlion up another 10 feet, because thatts

exactly what'!'s pecn happening as you go acrese the fleld,

o

E_ Now, at a later date, at a later parv in this presentatlon,

T will show what I think of the conditions and depositicn, but
let!s Just acuept this for the mement. Now, we nave 2z log that

Jie have -~

G Mr. Agatston; iet we interrupt you Jjust a minute,

A Yes, sir,

¢ W¥nat 1s the interval between the upper and lower zones
in well 1€ as shown on .your exhlbib?

The 1Interval btetwesn the upper and lower zones?

&~

How riany feel?

2

That!'s a matter of 6, 10, 20, 30, %7 feet,

4

¢ Then it has risen [rou-~what iz the interval an the

— e pXxirene—ight?
T £
?
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“|still further in this sectlon by as much as, oh, twelve to fourteen

S U NUVRIIY
i

A T™alsz is about 100 Teet,

2 From there to 20 feati?

A To 37 feel,
i !
e . o
o To 57 feaeb?
A That'!s corract., We anve 21l Humber 30 nerc that 11l

pass out to you. We have callod ft Lhiblt luamber sSeven, because
1t has two »ositions In the agenda, bud I would appreciate i1
vout would let them have tihls log Humber 30, And now 1f you will
look at the middle gscale on thils liog, whien 1s warked, this Well
Number 30 is a nalf mile to the northwest of Well Number 28. How,
I would like you to take this log, 1f you wouid, and where it says

one, aguinet the

[
=~
o3
"

-
o

k]

o
[0

3
™

upper zone, 1f you would place that
mark, upper zone, in Number 28, and corcelate down --
Q Mr. Agatston, we have a larger scele, i{ you would cere

L

to compare 1t on the hoard there,

o

A All right. You will seeg thabt Che porozity whieh I h
colored 1n red ties in very closely with this poresity wnleh is

shovm on 28 and that in effect, the porosity in 30 was bullt down

reet, Now, 1f you will move this log over to Well Number 16 ang
put it on your base line of the cross section, of bhotn cross
sections, ydu #will see that the porosliy covlored in red is oppousite
the porosity shown in Well Nuwber 16, wihich we have all identified

as the upper part of the B or lewer zone,
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éLsﬂcontinuaus,£romwualls~in,1¢ne with 16 to a line somewhat similar ——
gto wells in line with 20, 30, 29 and 28, pNow, 29 has the same
fporosity, and we can leave you an exhiblt of 29, I will put it up

ghere at a2 later time. Now, this Ls not the--1 beg your pardon--

%cannot possibly rest on one direction of cross section, BU we'll

Sgo to CC prime, the next exhibit, What exhibit is that?

¢ Exhibit Number Five,

B A Exnibit Nuﬁber Five. T will not dwell on this long

vecause I feel that our greatest knowledge is in the area of our
acreage and we are trying to prove connection in that particular

area, However, this is 2 cross section similar to one that El Paso

: showed yesterday, and you sece that as you go from the northeast--thﬁs
is cross section CC prime--it begins in E1 Paso's Number 11 Well |
and cuts across the fleld southwestward so that the last well on

the cross section 1s Petro-Atlas Horseshoe Canyon A-1, I think 1t

i8, E-1 right there. Now, you will seec again in the upper zonc

across the field to the southwest, by the time we hit the Petro- ’

1
1
whereas we start with forty feet of predominantly sand and continue 1

Atles E~1, we now have approximately 85 feet of predominantly sand%

stone section in the upper zone, and here there is a suggestion oné
the log of porosity. In fact, Petro-Atlas perforated that section%

Q I refer you now to Atlantic's Exhibift Number 3ix.

A This 18 very important and I hope I won't lose you here.,

This 18 a dogleg cross section. If you will refer tc your map, ifi
§
you will refer to your index map, this 1ls a rather unorthodox methdd

[ OO W
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TTTTTOr ArAWInS a Sross seetion., sSeckion DD prime starts at the D prlm# ;
| . | |
end, Well Mumba» 15 in Seetion 72 and procgeds in tihe nortvies | |
i é
direction %o iell liumber 17; in o%her werds, Well Number 15, 16, | i

17 and 19.

Now, let!s Just for the monent forzet the dogleg, we'll
Just talk avout moving un stratosht northwest, Novw, here I have
Well Number 16 that we have identified and 21l of us agree shat

Wioor T2o3and,  Now, we have

<
v

this is the wupper part of the lovsr sa
showm that as we move aft least in an eastiard direction in their
croes sectlions, the sand fﬁ 5e¢8 higher in the seeticn, and 1f you
remamber, I pointed out that tn Well Number 10, we were as nmuch as
50 feet now above a correlating horizon, the cenosity of the Juana
Lopes. And now, ay we move to Well Number 15, ws arze 60 feet nighejr
now, the sand has risen stlill highe
Now, 1f you will take your Loz MNumber 30 again, that small
log that I placed on your desks, you ¢an pub the upper sand apposite
Well Number 15, and you!ll find that the thickness between the upper

zone and the Juana Lnpez 1ls almost ldentical and that the porosity

in Well Number 30 occurs npposite porosity in the upper part of
the B zone 1in Well Numbsr 15,

And I am sperk%ing--this 19 well Number 3C--I am speaking
of the shaded 1in red area, the vorosity at.the dase of the upper
sand or A zone, so apparently through a carrier horlzon, desplte
the fact that 1t is spinning, we have connected the two zones

|tog.cher, Now, we have carpled this crogs seetion back to the |
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i
"}mnrtheaat“to*shoW“that we are agaln commecting to the middle of

;the field and you see that this 1is almost an elementary procedure.

!Here ip & viell on that 1line, Number 19, as we go task to the uorth=

east, we pick up the center of the best developrent {n the B or

lower zone and then as we continue to the northeast, we lost sand

of'f the ton,

Now, I would 1ixe to explain this cross section and what

1s shown and why it 18 a good direction., We are sc used to seeing:
¢ro8s sectlonsg go in a sftralght line up the center of the field
or at right angles to ﬁhat line that we assume that sand trends
fo0llow that line, and in this case they dc not exactly follow that:
line. Now, I think that we will all agree that taking the Well
Number 11 here -=-

Q You are referring to Atlantic!s Exhibit Number One now? :

A I am referring tc Atlanticts Exhibit Number One, Well
Number 11, which is Mr. Bolack's, and El1 Paso's Number Eight and
Atlantict's 16, thst's this well, and E1 Pasco's Well in Section 23,é
that all of these logs, they show a similar characteristic in the .
lower zand, or the upper part of the lower gsand. Now, if this weré
a straight line of deposition following the drilling program, we i
would not start in the northeast of the southwest--or rather the

southwest of the southeast quarter of a section and end up in the

northeast of the southeast guarter of a section, The fact is that§

the deposition pattern of this particular sand has faded off, as

1t were, to the east s0 that in going in this direc@ion;Aapq“;ﬁi
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Goesntt peslly ke &-lot of differsnce whether you go by 40 acres.

|
[
éor 80 acres, or skip so much, thls change is very, very subtle,
;However, by going in a northwest soatheast direction, you cone
gcloser and closer to this 1line of depositional psttern, thus when
:you go back to this cross section --
@& What cross section are you referring to, Mr. Agatsion?
A DD prime, which is Exhibit Six, and we are hoving fromn
0 19 fo 15, firom 19 to 15, we arc crossing a depositioral phase and

We are very gradvilly, as it Were, five acres, by flve acres,

following the changes that are taking place in the lower sand. Thdt

is vhy a8 Wwe move norihwest southeast, we can catech the subtle

| pise of this lowesr sand, the upper part of the lower sgand, until

finally 1t 12 correlative with the lower part of the upper sand
as seen in Wells Number 28, 29 and 30,

Now, there 1is another point, no matter what your opinion
18 as to the connection out here, I do not bring that up at this
point, I merely point cut that the rising in this respect and the
eritical point of connectlon is out here because this 18 where
all the sand was deposited, where the predominance of gand was
deposited, and if you want to carry that further, you may look a¥ §
El Paso's isopach map of the lower sand, which 15 the Tirst ‘
1llustration in theilr book, you will find that at the southeast
end of the field, that 1s a very narrov band compared with the §
north end of the field. In other words, the sand trend starts {

here and widens, fortunately, a8 you go to the northwest, because §

war:,z\ hux h \.k«:mn:,
i oriiee

1
i
i
i
}
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Irttatantt widen, We Would have only thée equivelent of 230-acre
§locations, or E1l Peso sume 340-acre locations, whereas now the

width of this well up here is 200 acres, a total of 200 acres, so

there!'s more sand being deposited vut here than there ig down here

and the reason for that le, I think, as my interpretation, that

we're coming nearer the source,

Now, I would like tc discuss Well Number 28 vefore I go
Sinto what{ I think is the depositional history out here. Now, we
§tcok a8 core analysis of Well Number 29, whicn is =--

Q Is that identified ac an cxhibit?

A I am going to discuss it ag seen on the cross section. :
We have ¢ored 29 and the engineers will discuss the core analysie
of this well in separate testimony, but on 28, we almost sored 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 coré
aescription of this well by the geologist in the field. Now, he L
has logged, 1f you will look at your croes section BB prime, you
can follow the depths, he's logged sandstone, he's logged sand-
stone from 56 o 60, that is, 1166 to 60, heia logged from
approximately 56% to 60, 60 to 63%, shale, sandy with sandstcne
lamina, He's then logged from 63 to 74, 10,5 feet of sandstone. E
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 from® to 1205, sandstone and shale 50/50, or

 shaly send. = . e e
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S Ntowr ~pirer; we skip an dntervel dhere iron 1605 $6 21 whica

]
‘

éwe did not core, but notice in the characteristics of this curve

!

gthat gand is indicative or going to the left on this side and to
gtha right on that side and it shows a sandy section, In effect,
lwhen we recorded samples of this intervel, we picke = up about 50
per cent sand and 50 per cent shale. Some of 1t, of course, may be

due to the fact that in the initial microecopic description of the

(firet five feet show the fact that they did bring their hole up
f i
§here with the sandstone cavings and cleaned it up, put neverthelesg

' the resistivity characteristic of this log shows that section i ;
more sandy than the section that we have lidentified ae 50 per centj
sand and 50 per cent sandy shale. |
Now, I would like to gilve you my verslon or my 1nterpretat£on
of what happened out here in terms of depositional history. We ‘
will request that this back bve set up and I'1ll draw it for you
rather roughly as 1 go along. I would like to take a few minutes ;
to discuss or point out differences of opinion from the very start%
between E1 Pasol!s interpretation of what the>depositional histories

{

were in that area and mine, I must, to start with, question a few,

ntatements ==

MR, HINKIE: Excuse me. If the Commission please, we woulé

'

like to 1dentify 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, HINKLE: Jet's cail 1t Seven-A,

O e et o e e e, s e e e~ o em o
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R TWow, the Tivst ~-

Q@ (By Mr. Hinkle) Your cxhibit numbers go bzyond seven?
5 The last number--scven 1s the last,

; (wihereupon, the document was marked as Atlantic'e Exhibit
%Numbef Seven-A for identification.)

; A Yesterday we discussed the i1cdea cf whether different
gdepositioual environments meant diffcerent reservolrs and I thougnht
éwe hacked>at iﬁ’}iétty well in the norning, wut in the aftermoon
éEl Paso relterated the statement that different depositional
‘environments meant different rescrvoirs. Now, that doesn't seem

fto hold up under analysis of other oil ficlds because I have seen
gmany cases where sandstones and limestones went a hundred feet in
the same reservolrs, both producing oil; and ccertainly limestone

and sandstone represent different depositional environments., In
fact, the 01d Lost Soldier Field in Wyoming produces f{rom the
Gerasic, the Cretaceous, the Pennsylvanian, the Permian, the
Mlisslassippian, the Cambrean and the Precambrean. Well, there was
communication there at one time along fracs and changes out there,f
but certainly they represent different depositional environments aﬁd
vet they are all producing exactly the same o0ll and the oil ;
analyzed from the Cretaceous is ecxactly the same as the oil analyzéd
from the Precambrean 8o that really doesﬁ't hold up because oil |
v1ll go where it 1is able and if there is a porous medium or a ;
fracturing area, it will move up into the porosity, and we wouldn‘t

’

_be_producing oil in this country if.it would all stay in the shales

4
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TOrTUE UERE only, #¢ thAT mMUlly ACeBNn't Nold up too well.

Now, let!s <lisgcuss whetier thnle 18 & channel gend or nod.

' E1 Faso aliuded Lo pubmacine cenyons and they alsc aede relcsenioco

Cto long chose caprentis, These are cureentt whieh trawel paraliel

Pto thie ahere ime, Now, I waut to clear Lilis up on the submarinc

. canyons, ¢ submic thet sucmarine canyons avsc followed also at

rlzht angles and parailel cur present-da; snose Lines, tiat is,

ol the rblantic Cosst end ofv the racllic Coast, and tiiese sub-

Comgrine canyons are in the oider of hundreds of feaf, thousands of

|
|

Continental Shelf, Lut that they are fowd in the occan depths

feet duop, &nd we are acre wilking acout a L0-~feel channel, These.
surmesine canyont do NIt wcculr on What we cell the Contlinental
Shielf, the Continental Zhell is a . ~Liy Bloring 3ca fioor coming

ot from v Contlinsatl and 1L reachvs 2 poing sheve it suddenly

breaits off Ly a sharp deop towdard the Continciital slope and I‘ina.ll;%
into thie Lasin dlp. o
AB far g I ¢an tell, Uhese sands viere deposited under a
very gently sloping oc;,ean rioor winlen Iavnsider Cue Ly the
proxintty of the land in She Coatlnensal Sheli, aud an exanination,

of our sul.arine canjuus ceveals that they are found notan the

along the Continental Siope, o I youlda't comparce our preaen’c-da.y;
submarine canyons te anyihing that happenced in gallup time, |

The second tihiing, 18 >a. miie, at least in the channel sanda%
that I havw seen, croge Ledding &8 & coynon facicr. This is & :

particular Yype of tedding that is simllar £o individual thin
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ceds fanning ovs fror 2 centval point almost like a fan, It ig

like a fan 113 effect.

Newr, we have exarined maor: Lhan £if

and lower cands sine2 we ¢ sed, we

our wells in $he ‘t-gection bloek, aud we Jind that cruss vedding

s a very minor fastor ifndood, In fase, wa have ound thabt L4
foerms a small percentags of thz ftotal sand Lhlokmzos o> hat La i
add{tion, we havs found cross bodding in She uppere and vhie lower
vart, which would indiecass that the upnor and Lower sands have
similar characteristicen,

I also point out that th: Litholoyic characterisitics of the
upper and lowsr sands were porous snd vory sl alllke; wiere they
£ parmeahle, they are very muchi

ey m
re 1eS3 DUrtus, LeSs ‘
.

4]
3

are tlght, they

.

znd, 2as I o 3¢, occurs al rlpgal angles to the

h

alike, Channel L,

sl
t
N
'

shore, they d2 not oczcur paral}eL Lo Yhe shore, 1 weuld like to
micte a few examples with which jyou nmay or may not »e familiar
vith., The 01d #iddler Creel Pileld i3 in Uyuislng and there are
channel sands. ‘They cccur at »ight anglen Uo e shore and they
are extremely cross bedded in nature. The Jewells Peak Basin

Ly

clay 1s besed upon a search for channel sands, These are sands
that oeccur at right angles to the land that occurred favther to the
east, so i find no evidence out here to indicate Thess are channel

sands,

AR

Now, let's take long shore currents, According to what I |

know, and I admit that we do nobt know everythirg aboub Lov satds

rastos o M i Agu(,\vvs,\z“,
Cystoy wrAg T oah Bes antii
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_large scale projects going on now supported by the oil companies

gso that we can try and understand how prasent-cday deposition occurs

80 that we can take present-date deposifion and compare with the
sectblons such 29 the Gallun, As far as T know, long shore CUrTe.1us
dc not cut crarnels, they distribute sands, they distribute blanket

sands along the shore, and furthermore, goling back to submarine

. concepts, the submarine conespt dossnti find anything, 1t is Just

5 wiped clean down thcre,

dipping feature, Assume that's only a matter of a degree, and

‘So I, on the basis of thisg, I say let!s look at another
interpretation, Suppose that the lower sand was not 2 channel
sand, Let's supnose nov tﬂat it is & sand bar and we will opersate
on that theory. Here 1s the gsouthwest, here is the northeast.

Now, this is the ocean floor, That's too steep, it's a very gently

!

this represents a time line, This is the Juana Lopez cenosity -- .

X

Q@ (By Mr. Hinkle) 1Is the Juana lLopez a definite marker
in this area?

A Yes, 1t's either a very limy shale or a limy limeétoneg
We have found an abundance of fossils of clams, clam=~type fossilsg
in the Juana lLopez cores, it's a very fosslliferous limy shale orf
shaly lime. Now, that's found all over the San Juan Basin, Now,g
vie have that deposited and that represents the ocean floor. j

Now, lettls go to the northeast end of the field. Now, I

can't show you that, but we are going to divide this up, say 20 ox
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MR. FISCHER: Could you draw that line a little heavier,

‘ please?

A Oh, yes sir. Can you see that now?

MR, FISCHER: Yes, thank you.

A Now, we're in the northeast end of the field and we aref
at the center of the field, Coming from northeast to southwest,

letts Just look at the Cirst twenty feet that were deposited and

Eit's pand, And over here on this side. less permeable-~I am nqt

. going to get into that fight--and this is permeable, and then lessﬁ

permeable,

Now, letis take the next twenty fezt or so. We are now
moving more toward the center of the fleld, Here is the second
sand body deposited, Now, why is this sand moving in this
direction? It is moving in this directlon because the sea is :

;
moving in this direction., Only sand bars arc deposited at a certain
distance offshore at a certvain depth because waves exert a certa1n§
effect on the distrivution of sands., If the sea moves in, this |

point becomes too deep for adjusting of sand and the adjustment

moves t0o a depth, a shallower depth, which is a depth which was

"the equivelent of one, where this layed at one time, 8o the sand

has moved up,

Now, that is actually what is shown on the bross section

to the northeast. You have a sand developed, but as you go up

in the sectiog, the upper part of the sand is not there and the
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"“21 TTU  DUIIAUD SCCOrT BE JOU e to THE BOUtnwest, and why is It that the

" . center of the field produces the most oil and has the most sand?
ZBecauBe 1t is in & foxtunate pesiiion, 1% 16 on the updirn side of
gthe first depositional c¢izcle and Lt 12 on the downdip side of the
second depositional circle, sc¢ onc ¢reriaps the othee. However,

as you continue to go to the coutiwest, tihe amount of shale between
the Juana Lopez cencsity and the B, or lower send, as we have

identified 1L, becomes thicker,

Now, lot!'s carry i{ a little fariher. dhe sea moves in
' gsome more and we get something like this. That's Well Number 16
right here. Again the thiclmess of the shale has increaged until
£inally 1t's 50 feet from the top of tals sand to the Juana Lopez.f
Now, we have carvied it faither, WYe say that there is an additionél
depositional circle right there and that 1f you go farther, say toé
Well Number 30, you get an additional porosity on the top. Now, |
letts draw; let's connect all the points on the cross sectlon to
even 1t off and we come cut with a sand body the exact shape of
the one that Mr, Speer showed on hls cross gcction, This is not af
channel sand, a channel sand looxs lilite that. This thing is a ;
flattened "S" zoing up in this direction. ALl the channcl sands
I have seen pinch out on the flanges unlegs the channel is swayingf
and if the chammel 1s swaying, it really doesn't make a heck of a |
lot of difference becausce 1%t ££ill dbring3 the upper part of the

lower ané the lower part of the upper sand as you go to the south-?

west, That is not the shape, however, of channcl sand now,
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s e witocontinue with o Che history, We have reached thie B

| point right here. Now, at that particular time, i1f the sand

stayed right where it was or very close, or very closge to 1t and

not a heck of a lot of it, not as much sand coming into this area

. as there was 1in earlier times, and so that at this point you get

& lot of sand laminated with shales and sandy shales and they are

not continuous, but they may connect vertically. You always must

: look at this thing‘dimensionally and & c¢ore ls only 2 two~d1mensioéal
pleture, You cannot assume when you see a three-foot shele in a |

. core that it goes for 60 miies or even 50 miles or even & half a

mile, so that at this particular time there is a certain amount
5 of sand being deposited in there. Some of the distribution may
have been poroug and some of them were lens porous and that went
on to this pouint.
And then your suﬁply was increased again by probably an
‘uplift, but this upllift did not have the same efflfect of moving
this sand forward or backward because it wasn't sufficlent, so ;
that you had more of a blanket type of sand deposited throughout t%e
entire area, |
Now, some of this sand down nere infiltrated all over the g
area, In some places 1%t had a 1ittle more argillaceous content §
than others, but I stress that this vwas at a time in which not as i
much sand wap going into the area. But at the close of the Gallup%

interval here, more 2and moved into the area and was deposited all?

over a very, very wide area, ;
S
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§“~-“~>“ Now, there is no reasen tc believe that these were not
éporous elements in this upper sand, wWere not sand bars, too, Just
xbecause they are not as well defined as the lower one. That doern't
mean that the adjustment was not as good. There was better
adjustment in the lower time of definite alinements of sands than
there was an upper time, However, we have taken & gross interval

i

and there 18 nothing to say that if we breax this down, we wouldn't

i

get a better alinement than we are getting now. However, the

porous trerc of this upper sand still followed definite lines, gﬁfﬁ
I éuggest hzre ag another interpretation that the lower sand is a
sandbar type of deposit and furthermore, was what we call a trans-f
gressive sand because it transgressed on the land, that the upper |
sand wags deposited Iin a very simdlar manner by the same sand
streams, probably, in this interpretation of the lower sand, and
that these two were adjusted by waves into alinements that were
sandbacs also, ;
So what I am trylng to get at is to break down the argumené

]

that these typea of deposlfts are different. They aren't different?
: !

in this interpretation, they are the same.

Q@ (By Mr. Hinkle) Now, Mr. Agatston, will you refer back
|

to cross section BB prime, Exhibit Four, and compare the well |
loge with the visual core analysis?
A Well, I have compared the sand as evidenced -- i

Q@ Yes.

A :jpg_the lithology. We have alluded to thils before,
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Teferred to tU; and wetlY Zive you 29 3¢ an exhidbit then, 1§ that g
right? ‘

Q Yes, that!'s right,.

% This 1s 28,

Q@ This will be Exnibit Sever-B.

(Whereupon, the document was marked as Atlaniic's Exhibit
Number Seven-B for identification.)

MR, PORTER: Mr, Hinkle, how arc you identifying this?

MR, HINKIE: As Seven-B. e have one as Nwaber 30, the

' electrical log on Well Number 30.

MR, PORTER: Is Seven?

MR, HINKIE: Is Scoven, and bthis will be Seven-8 becauss
he identifled the drawing up'here a8 Seven-A,

A I don't imaglne you can see this too well, but these aré
three logs that I had aspoken of, 28, 29 and 30, going in a north- |
west direction, And you notice in 30, there 1s a -

Q (By Mr. Hinkle) V¥You are raferring to what log, what

well number?

A Number 30, Well Number 30, which is the norbhwesternmosﬁ

well, We have a fairly porous section hers of aveut 16 feet, It [

appears down lower in the sectlon than on Log Numbar 29 1mmediate1ﬁ
!

to the southwest where you have ap?roximately 14 feet, 12 feet of

porous section, which comparss with this Loz 29, Additionally

f

to the southwest, theretls approximately 6 feet--I am best trying té

Prasnnory Mre & ASSQrUiATRS
GEnpto UL aw My R s
Arguiguernue. New Muesico
Phore CHopel 36491

. Lo
1 show how thle 1s shaping farther and farther down the section. Now,




T

i
l I3
| Temember tire-itnc of deposttion is this wey, that if we keep going

gln thizs way --
g Q You are referring to Exnibit Number One?
% A Exhibit One, The 1line of depousition is in thils
Cdirecvivn. As we go this way, we hit 30; we go a8 little farther,
we hit 29; we go & little farther, we nit 28, znd ss that as you>
g0 in that direction, the sand should rise in this section. That'd
what 1t does, It goes up, the poroéity gevs nigher and higher
as you go from northwest to soufheast. Now, vwe showed the same
thing in this cross secticn here. We went from 15 to 16 to 17 to i8
apd 19. That is-~do you want me to give you the number on that?
Q Yes, sir.
A Tiat's Exhibit Six. 11, 15, 16 to 17 to 18, the sand
grows in the Bection and 1t did it because the line is this way.
We hit 19, we hit 18, we hit 1T and we hit 16 and we hit 15, and
each time we went in that direction, the sand went up in the secti%n,
which 18 what 1ts been doing a2ll across this field. :
Now, on this log, one more thing on the sand content of
the section, Between here and here, Well Number 30, this i8 a
sonle log, it's a different type of log than an electric log, it'sé
a log based on transmigsions of sound through veds, This 1is shaleg
and this 18 shaly. I should say that there is also sand in here i
because if this is basically shale and so is this, this is porosité,

thip is not as porous, 1f these beds were shaly in here, they would

kick back to this point, but they don't kick back, they stay out |
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i hepe -and this; on & sonic iog; is a-characteristic of a very sanay .

section, s0 that you have sand over an interval of almost 100 feut,
predominantly sand, an interval of more --

@ What log Qere you referring to at that time?

A Tog Number 30, or I can=--that will be the same thing.

I am referring to Log Number 29, whichk in the exhibit it shows
exactly the same thing,

€ Do you have any recommendation to make to the Commission
as {o whether they should treat Zones A and B, or the—upper and
lower zones, as we have referred to them, as one reservoir or
separate reservoir?

A I have attempted to show that the upper part of the
lower sand c¢onnects with the lower part of the upper sand in the
southwestern portion of the field, that the sand deposition between
the urper part of the lower sand and the upper sand are continuous.

Q Were Exhibits One through Six inclusive prepared by you?
or under your direstion?

A Tat's correct.

MR, HINKIE: We would like to offer in evidence Exhibits
Ont to Six inclusive, also Seven-A and Seven-B and Seven.

MR. PORTER: Is there cobjection to the admission of
Atlantic's exhibits?

They willl be receilved into the record.

MR. HINKIE: I believe that's all.

MR, ?QBTER: Any questions?
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MR. WOODWARD: John Woodward representing El Paso Natural
Ges Products.
MR. PORTER: r. WoodwWard?

CROSS EXAMINATION

BY MR. WOODWARD:

Q Mr, Agatston, I would like, 1if I can, to explore the

‘areas of agreement so Ve can find. out any differences of inter-

|

pretation with respect to the question of separation or continuity
of what we have designated &8 Sand A and fand B. Have you made
a longitudinal ¢ross section of fthis fleld?

A Yes 8ir, we have called that Exhibit Number Three and
we referred to it. That is similar %o yours,

@ Has that been introduced in evidence? é

A  Yes, we Just didn't want to refute yours.

Q That exhibit essentially agreed with E1 Paso?
Number Five,being thelr AA prime cross section?

A In terms of correlation, yes.

Q Have you had occasion to0 examine coree taken from wells:

penetrating both Sands A and B?
That's correct,

A

Q Have you made a lithological examination of those cores?
A Right, ;
Q

i
Do you, in general, agree with Mr. Speer in the licholo&y
!

| of Sands A and B2 - SO S
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| AWEYIY, T @I14ntt hesy any detailed deseription on what

|

%he congldered Sands A and B, It was referred vo as caudrbone,
?coarser in some places than in others and also finer in otner
épl&cee with some sandy shale and shale intervals. To that point,
;1 egree, There are additional things or chzracteristics that might
fbe mentioned,

| @ Do you recall Mr., Speerts testimony that the upper
f;;sa.nu:i, or Sand A, wae a less clean sand than the lower sand and
| contained a number of silts and shaly stringers throughout the

interval designated as Sand A%

A T recall his testimony.

Q@ And that Sund B was a more unifor sand, again ranging

}

| from medium %o coarse and much less interbedding or lensing of
! 81lts and shale stringers?

A Right, I remember that %Zestiwmony,

Q Mr. Agataton, do you concede the impossibiliity that a
offshore current running psrellel to the shore iine may have gouged
out a shallcw trough or channel?

A I éo not,

Q@ You do not concede that thet is possible under any
circumstances?

A I know of no cases or fields producing righ% now wnere

positively the deposition accumulation of sands are due to long

shore currents, Frankly, I don't understand fully, and neither

does Mr. Speer or any other geologist, the full effects of long
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“shrore-currents. It is 2-termmthat geologists convenlently used

t
i
i

-+
i

. or placed into use because ne wlsies to deposit somothing parallel

{
H

%o a shore.

Q Of course, you recogniuc the sznds of a long shore

i s b

current as a geologisti for scouring out a channel or teouzh?

A No.

Q You don't?

A No,

Q Mr., Agatston, dc you recognize [r, Robert R. Shrock,
| Professor of Geology at Massachussets Institute of Technology, as
the recognized authority in the field of geclogy?
| A He's a very, very well know‘geologist,

Q You recognize him as an authority in that f{ield?

A I reﬁlize yocu are now going to read‘from Shrock!'s
textbook, wut that texthooi was written wnen, sir?

Q Mr. Shrock's textbook was written in 1948, some ten
| years ago. lHe discusges pgeology features, however, that had been
laid dovwn for several million years before.

A Yes, but he didn't gtart studylng it several million

years ago.
Q@ I doubt that that would have anything to do with his
qualiricaﬁions.

A You would have & hard time finding an expert to ascept

his qualifications.

L s i e e e

Q Mr, Agatston, I willl ask you to read from Section 132 =

(2 adtes by Mibid & KBS0 thTEY i
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;*39a> — %#reﬂr%hiemeex%m%e»%his-potnt7~"¥ou may Tead the entire article B
: Eif you degire
A Yhere do you want me to verin?
[ 0 Begin at the bepgdnning, Will you read that aloud?
A "Erosional featur~s-Scour and %111l channcis, potholies,
’et cetera. “nder certair local sconditions tne erosive power of
straame and water currents heosres orest enocugh 8o that shallow

depressions are scoured out of £the loone, unconsolidated Yottom

sediments or cut of the 80l1id rock over whier tihe water is flowing.

i

iSome excavations 8o produced are asymmetrical pits and troughs.
Usually they have the upstream slope much steeper than the down-
stream and‘are disposed Yrensverse to the general current
direction.”

May I allude as I mealong?

Q@ You may.

A He has Just saild that the eands are deposited transverse
to the current direction. As T understand 1t, that means at righté
angles to the current direction, 1s that correct?

Q@ It may be. Continue,

A All right, "When the current ceases cxcavating and ;
startas depositing sediment, the depression is backfilled, orten
with more coarsely textureé material than that in the substratum,
A8 the current sweevns debtritus along the bottom, some 18 washed

into the depression, the coarser gZrains rolling dcwn the steep

slope as the deposit advanccs across the excavation'--still

i
|
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transverse~-"and the filling thus made is an aymmetrical lens of |

¥

|

cross-laminated detritus fairly flat along its upper boundary and
rounded along its 1§wer contact with tie substratum,"

Q All right.

A I don't see what he's saying ihiere that's any different.

Q Beginning right here, Mr. Agatston, will yoﬁ eontlaue
to read in the same section?

A "Strong bottom currents may scour out Ilnear {roughs

of more or less symmetrical crosg section trending in the same

{direction &8 the flow, Twenhofel, 1932, mentions sueh channels

in certain formationa on Anticostli Island and states that !the
channel fillings in some instances resenmble casts of logs.!'" " I'm ;

sorry I couldn't be there, "Grabau described and illustrated a

brosd, shallcw channel eroded into the Silurian Manlius limestone

of New York and then backfilled with Devonlan clastics and later
Onondage limestone, In othev places the Onondage rests directly |
in the ilrregular surface of the Manlius with a clfin contact. Man£
years ago Willisme, 1881, described sandfilled channels in the f
upper Devonian Portage shaleg of Nev York and ascribed them to

1cebergs dragging acrose the soft muddy bottom,"

Q Thenk you. Would you reconsider your stetement that %

you now have no instance in which gcologlcal agents have cut troughs

or channelg of some sort?

i

A Well, let me put it this way: Geology is & progressingi

science., The men that started out and formed the badkbone of our

.
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Hehinkcing-and they 4id & very-wonderful job anc we have ocarpied

'thelir thinking forward, It doesn't mean to say that if a man

Eback in 1820 maintained that a certain condition exists, 1t oxists

rtoday because 1f we wWere to go on that assumption, thare is no
gacience or no profession that would move forwasd. The cil companie?
}have felt that we know litile enough about depositional conditions |
ito support by hundreds of thousands of dollars a study of the
qulr Coast., They are finding things out there now that people
edidn't know of before, so that 1f a man has c=ald something and I
do not agree with him, he’s an experienced professor at a univereiﬂy
and has a reputation and he is a better man than I am, that doesn'q
mezn he'!'s right and I'm wrong, This, in summary, is the difrerencé
in what I have sald and what Mr, Speer has sald and the other 3
authorities that he cites, :
Q That 1t is possible to have an offshore channel or g
trough? '
A My experience in the case of channel oil fields in the g
Rocky Mountains has been that they occur at right angles to a shor%
and that there are gediments within them and there are highly |
oross beGded characteristics which I do not see here. N
Q@ It would then appear that we have reached the limit of
our area of agreement, Now, at the nutset, Mr, Agatston, you
testified that thare vas a steep dlp at the northeast end =--
A Southeast end,

Q@ =~--southeast end of Sand B. Would you show where that

Orants sy Miin R B OASSOUIATES
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A On Exhiblt Two, it occurs south of the E)1 Paso Williams

producing well as the so-called hogback that goes arounl a large
portion of the San Juan Basin,

Q3 Vill you point it out?

A Approximately in here. Here is the contour map of thati
well, this is the hogback as the contours get closer,

MR, HINKIE: What exhibit are you referring to?

A Exhibit Number Two.

Q (By Mr. Woodward) Now, on what information do you
predicate your opinion as to the existence of this dip or break?

A Surface evidence.

Q@ Now, do you have any -~

A I might say subsurfacc evidence, too, because the wells;
)|

on the northwest side of the hogback reach the Jallup at depths E

1

shallower than two thousand fect, whereas you will notice on the
other side, they reach the Gallup at four thousand fect, some two i
thousand feet of difresrence.
Q@ Do you have any direct evidence of fracturing either
at the hinge in this hogback or any other position of the field?
A The San Juan Basin is just completely covered with
fractures and in the case of the hogback further in %the surface

outerop, you will find that the Mepa Verde sandstone is extremely

fractured.

Q _Cprine your teatimony to the area outlined in red and 

e S
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- Tgreen in ElTPESTOTS EXNIVIU NWmber Dné.  Within that area, have ‘you

| seen any cores that indicate a ggpeyal fracturing condition? |
A No, I agreec with Bill on'that. I mean, 31l1l's idea is,

as you get ;way frem the hogback, there is a decrease in the

number of fractures, Now, I aw not outiruling that in sone places

there is connection by fractures, in scme pacticular places, betweén

‘9, Do you have anyv -~

A But I see a decreasc in fractures, as BiLll has said.

Q North and west of the hoghack, do you have any evidence |
of 8uch fractures? i

4 North and west?

Q Ves. ’ %

A Vie have sSseen some fractures in cur cores, but I would f

not say that it is an outstanding thiang.

Q You would not say it ladiecated a fracture systom that
conniects the upper and lower sands on the base?

A I have not seen 1in any core in Atlantic!s lease an

indication, but then they have not cored the entire lnterval of
any system of fractures golng up through that, Ve have only cored

one well entlirely through but I--may I point out here, may I

relterate-~what difference dowes it make whether the fracture

comas through, only comes through in one place? That connects a

regervoir, If you took a pilece of steel cor any haed or éven‘pliablp

{
or semi-pliable mater i lxin L.mijlam‘unazq .....
! {
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The ¢urviture occurs, thHere 18 such terslon in pulling the

material apart that a series of fractures occur on the curviture |

¥
h
§
!
!
R e o g e -

and this is knowun in many Ticlds,
Q We will cconcede that great stress can cause fructures.
The question i3, do yuu have any evlidence ol a fracture systenm

within the Horseshoe Canyon field that would link Sands A and B

j< ; together?

g» o A Well, I have evidence in tie case of the Verde-Galiup

%E' ! field that the production decreases ag you go to the southwest andf
Lgi | §there are still nwserous fractures Ln those wells that are --

- Q That 1s not the questicn, Mr, Agatston,

g A Yes, |

é: Q The gquestion is, within the Horseshe Canyon field, do »

you have any evidence of connzaction vetween Sande &£ and B by means§

of fractures? {

3 A As with all geologilcal facis, we btake our information
and we interpret i1t. My interpretation is that in the reglon

of the hogback, that there's much stress, and gezing similar f
Btrese on the surface and what has happened, that I would assume ’
that at depth there would be very pronounced frazture in the
Gallup section, I have not seen it. ?

Q@ Thet is amatter of specuiation on your part, is 1¢
not?

A All our cross sections and presentations are.
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-k Well, on toth stdes,
Q@ That steep dip to which you referred in this area of

completion which you speculate exists 18 outside the present

' 1imits of the Horseshoe Canyon field, 1s it not?

A What 1s 1dentified az the present limlts of the
Horseshoe Canyon fleld, the limits of the Horseshoe Canyon field
have not been delineated z2né you will note that in your illustration,
you have cxtended 1t to connect the well production from the north:
end of the fleld with the main production in the Horseshoe-Gallup
field as part of the fiecld., I am merely asking that we extend
thie south end of the field, not three mlles, btut anpther mile.

Q@ You would concede that there is no well control in
that direction at this time? :

A No well contrcl in the other dlrection three miles awayé

Q You are gquestioning an inelusion of the wells to the ;
northeast as part of Sand 37

A No, I fust--what T am trying Yo sey here is if you can
extent that field three mlles on the ncrthwest side, 1t ought to
be no less permissable for me to extend the fizld one mile on
the southeast side.

@ In theabsence of well contrmol on the southeast?

A In the abgsence of well control ou the scutheast,

H
Q@ Mr, Agatston, let me see if T understand your theory §
of how these two sands were lald down, %

A pgwyou want me to get these back up?
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'”"*“Q"“if“wou'wtii;-piease;~pﬁtmit*back on the board,
A Yes, s8lir.
2 Mr. Agatston, will you state again what Line JI and

Line J-# reprecent, 2s T read those flgurces?

A That 1s what we call the Juana Lopez, &g you have snoken
of cencsity, isn't that correct?
Q Yes. Now, this line shows @ dipy to the east, is that |

corraect, sir? . |

& To the north. ’
Q@ To the northcast?

A Yas, but dont't let that--you see, in these cross sectio@s,

kS

you don't want to take these scales 1iteraliy. ‘You realize that I-

have moved almost three quarters--well, moved more t¢han & uaile or

a matier of over a mlle. From here to here is approximately forty.
feect, that 18 2 half a degree. So don't Le misled by the schemetie

[}

YIS L
L E O

dimgram, Crom here Lo here is .
Q@ You d1d not intend to irndicate by the dip of JL to
J-4 that 1t represented an offshore slopa?

A I think it does at the parsicular time.

Q

lower zone

repregentative of what the sea floor looked liike,

Q
A

That parallels the bedding plane of the ~= i
At the particular time that the lowermost zands of the
were deposited, I think the Juana Lopez was quite ;

Now, we can'!t -4

That would Ybe mos$ly a coincedence, wouldntt 1t?

No, I doa't think so.
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A Oh avesolubely, the reai tilt didn't occur until mucii,

mach later in the structure, Thie is only the sand vase, I know

Q That is tine point that I am trying toc get here, that

this dip does not represent an offshore slope, it representes a

€11t that occurred much later, is that not correct?

§ A The dip, as we see it today, added to the tilt that was
| tuere on ths offshore slope. There was tilt, it wasn't level.

Q Now, 1t is your pesition that this lower Sand A
:represents a sandbar, is that 20rrect?

A It is my interpretation, that!s correct,

Q@ And that the sand buildup moveg to the southwest?

A That is correct.

{be

Q@ That is, the shoreiline receded in thit direction, is

that correct? \
A The shoreline advanced, sir. k
@ It advanced? | §
A Yes, sgir,
Q Causing an earlier deposiftion on the southwest flank
of Sand B? i
A On the southwWwest=--well, the sand that was geposiled {

¢t the scuthwest margin of what we have spoken of as the lower

§§p@ or B S@ng, the sand on the scuthwest 1is younger ag it was
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1 deposited-later then the send-at the northeast margin of the sand

3
t
i
t
i

Lody.

Q When we speak in relative terme of the ghoreline, wiere

' was the lower line when this section of sand that you have lalLeled

& Yes, thatts porous,
Q@ All right.

i A Let me try and ciear this up. Give me another color,

will you, 30 we can understand thils exhibit after I'm through with

it. These are time lines, There 18 a ftremendous problem in

geology in whleh we are always brying tomke sands equal to each

other and say they are equai when they are noct equal in time at
all and it is a prodlem in 8ll vhe cretaceous sands in the SaA\
Juan Basin or most of them. These are time linea. NcwW, see that -

MR. HINKIE: You indicate those are time lines?

A Tine lines, 'He‘ll draw another one here. Earlier,
there was sand depositéd%ﬁsre and if you took g vertical sectlion
throﬁgh here, by 4drilling wells we find from sand into shale and
sand or sandy shale, As you move over here you get all sand and
a very thin interval of shaly materiscl, As you move over here youé
get shale and the lazct deposition is sand and there is the sez, |
you might say., I am not using any scale for these sands because
1t may be about twenvy miles, 1i¥ migh® be forty miles offshore, |

i
As yc lmow the Gulf Coast, there is a very gentle shelfing of the'

Gulf Coast. There are wells being drilled ninety miles off and in’
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-8 hundped and twenrty~five feet of water; 80 now ¢lose this sand ts~~»¥~
to the shore !5 & matter of tilt. But here let's assune that the

ghore is here and this 1s being deposited, and then the shore muve&

f here and this is velny deposlted, and then the shore moved there
and that was bheing deposited. Each time the margin of the sea
moved 1n this direction., it was necessary for the sand to move in
that direction because that is the optimum positlion in which the

ghale and sand 18 to be deposited.

Q (By Mr, Woodward} MNow, would you explain again the

i conditions under which the upper sand was layed down? Agein trace;
the movement of the shore enundation,

A You see, that is a relative perind of gand and this
extreme center i3 still carrying materisl in, to be sure, dvut

under the shelf they weren't carrying as much sand, I think there'sg
no doubt about that., These are heds of sand, of shale lumina &nd
shale lamina, buit something haprened ouf here to increase
the anocunt of material which was veing dumped into the stream
that you are feeding in this zrea. A lot of things could have
happened, you could have had a rain fallout there and there could ;

have been minor uplifts. Now, this must have been a blanket

sand because 1t occurred over a tremendous 2rez and ig more of a |

blanket sand than this, certalinly.

Q Would you say it had any Testures of a typical off-

shore bhody? !

A We have found on our acreage that the best upper sand

F e !
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thing, it would be fine, 1t would te verfect if we could bring

development-and the poresity overites the lower sand.

Q Does it indicate tnat the shoreline moved to the

: northeast during the pericd that the upper sand was passed oul?

A There couldnt!t have been Loo mich movement for this
reason: This I8 80 consistent, this doesn't show any transgreszion

or regression. You might say that you are going tc interpret this:

73int and then regress it as the shore-

ke
o g
o
bt )
o
<t
G
<t
o2
e
w

this sand u
line gently moved to the noprtheast. In other words, we would
come out with something like this and that would be fine, that
would Just create a perfect picture. The cnly trouble 18 that
there's sand there and there's sand there, so it doesn't appear
to have done that. There!s not ghale up hera, theretg sand,
You see Qhat I mean, if you liad a regressiye front, a regressive
shoreline, there is Band here and then 1like so, Lf you go back in
this direction, this ought to be sand in here and Shis should be
less permeable or shaly material, But that isn't what has taken
place, there is 3and clear across heve, so you can't really adjust%
the shoreline too much during our time, %
7 You find no evidence that the shoreline moved in a
northeast directlion and that during the period of deposition of E
Sand A that it fluctuated, permitting the interbedded deposits of
gilts and shale? E

A Suppose it did, the reservoir would still be sand to

sand back in thaf direction and would be almost in the same state
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~Hg "*““imef“&ffﬁ&fﬂ"ﬁh&ﬁ“ﬁﬁﬂm&fe"ﬁOWj“i%‘ﬁOﬁl&'Still be 2-contimicus samd- -

{ body. Just suppose ['m wrong,

]
; Q The question here 1s whether you recognize through an

|
! exanination of the lithology of these two sands any difference --
A There is,

Q@ =-in the deposisional conditions responsible for the

mythology of these twc sands?

: here is that

p ¥i -

~

’

A WYWell, I think what vou are dniving a

admittedly the lower sand is cleaner and more continuous than the

upper sand, which Bill has said, But what does that show? There
are still ﬁumcrous porous strealks In the upver sand and it does

not mean that laterally fthey are not connected oy porosity and

good permeability. I am not now discussing whether ,4 millidarcies
is sufficient for oll to move from one veservolr to another, I l
dontt know enough about it, I am not an engineer, but I am pointiné
out that we must not lonok at a core as a two-dimensional feature. |
These sands may connect In one place though they look apart in
another.

& ‘Then to summarize your victure of how these sands were E
1aid down, you had, to begin with, an offshore sandbar running |
parallel to the shoreline, is that correct? |

A That's right.

Q Now, as the streams fed into the sea behind this sand- |
.'

bar, there was a check In velccity of the current, is that correctt :

1
3

A Yes, Are you talking sbout the lower sapd>now?
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B3,

-G~ Paliet ng about Sand-B;, this sandvar,
A Well, yes.' It reached sugh a position offshore where

it was deposited on the ocean floor.

Q It would start to have a check in velocity?

A Yes, sure.

Q@ Now, where would the buildup in your sand occur in a
typical formation?
A Xt would occur a certain distance offshere. I think you

have seen in the New England Coast there are just loads of them, !

' along Rhode Island., It may occur a matter of--well, you have beené

in the beach and you have seen this type of sandbar. It may be
three hundred yards off the shore or it may be farther than that. .
Q Where would your sand builldup occur in the share side
of the side of the bar? f
A It would ocecur on both~--I don't know what you mean by
that,
Q AL what point does the check In velcclty occur as a
current crosses a bar? ;
A It may not necessarily. We s2e nc evidence of Scouringé
out in the bar, at least I haven't seen any:in this field, You %
mean & 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 inland §
Sea,

A This ig not an inland sea, this is an ocean,
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A The cretaceous 13 a typical mark in the United States.

Q We will concede that it is an ocean, I am not surc
that there's any great diffef;hce for our purposes here, Where
does the check in veloeilty occur as the current, penpendiculur to
the shoreline, 1; affected by s bar condition runinling parallel
to the shoreline?

A VWhen the velocity of the stream; you are asking me to

glve you a statistlcal answer as tc what change occurs or what

ivelocity'occurs. I can't say that. When the stream, of course,

goes at a certain velocity, In doing so it carries certain weights
of sand or gravel or boulders or what have you, in the water, Wheé
thie thing 1s slowed down, it leaves the heavier constituents, |
according to thelr weight, and obviously the stream goes cut into '
the ocean and the ocean waves are coming in vack and forth, It's 3
going to exert some slowdown on the velocliy of the stream. That'é
exaoﬁly what happened or musi have napperied because & |
all the sand 1is,

Q My question 18 that actually the current striking the
bar because of the reduction in velocity, there is sand buildup
to a large extent on the shore side of the bar, is that not correcé?

A There 18 sand on the shore side of the bar, ;

Q Now, moving from the area of this sandbar to the ocean

shoreline, you have deposited shale, 1s that not correct?
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A We have something that 1s more, that is ccmposed of ;




I |
Gy — - ehete-metertetand-sand; - - V o ‘”'f”'
: Q And you have & very sharp break l1ln the northeast of tnis
Sand B goling lithologically into Sand 2 from the snale?
£ Not too sharp, a gradual bend, vecause you are talking
about one degree. When you are talking about the thickness of the;

sand body, that is & maximum of sixty feet thick over a distznce

of one mile. Sixty feet thick, that sure isn't very much, this §

1

thing is foot by foot. In fact, every hundred feet, you might say/
i

this sand bcdy thins, I wouldn't call that very abrupt. f
|

MR, PORTER: WYWe'll have a ten-zilnute oreax. |

(Short recess,)
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MR, PORTER: The meetiny will come to order, please.

We will proceed with Case 1546,

Q (Ry Mr. Woodward) Now, Mr. Agatston, to use an
anglogy that was used yesterday concerning separeate sand bodies
to & common sand body, much as the fingers of & hand ere joined i
to & palm, it is your contention, as 1 understand it, that Sand
A and B are Joinsd on the gouthwest flank by common sand bodies,
ia that correct? l

A That is correct.

< Now, on yecur cross section CC prime --
Y

A Yes, sir.

Q You project continuity as Sand B between the Petro |

Atles Horsezhoe Canyon F Ho., 1 and the Tom Folack 11, is that

correct? |

A That ig curpsct.

Q If your bypothesis le& correct, Send B shoeuld be
present thoughout this interval?

A what interval, sir?

Q  The distance between these two welle that you have

shiown. You have projected an area of continuity between those

21,

two wells?

A That yellow line represents a continuity between thpse
two wells. |
i

Q Right. Now, then, Mr, Agatston, the 1link that you

project gonnects betwsen Well 1 E, reiro Atlas 1 E and Tom Bolack




SR SO

5 ves,

) ~-what ig the distance between those two wells?

A Approximately & gusrter of & mile,

Q@ Now then, would additicnal well control in that
interval assist you in determining whetheyr the :and was continuous
between those two wells”? |

A Are we talking aboul continuous sand or what you
consider to be & continuous porous reservolir? ﬂ

] I believe you nave testified that if this hypothssi;
is correct, you have a continuetion of 3and B becween these two
wello?

A That is correct, as sand.

| o fNow, Mr. fgatston, I call yeur sittention to Kl
Pagc's Exhibit No. 0, heing their cross sectlon BE prime, this
crose section approximately parallels your c¢ross sectlon, 4oes
it not? §

A That is correct. |

Q 1t is substantizlly the came tiansverse of viue »

field?

That is correct.

A

Q Now, you will observe --

A From 11 to 1 B to 12 to 2 B.

Q Néw, you will observe on the cross seciion BB

Prime, being El Paso's Zxhibit do. O, that this gap between

Praciing - QA
[ B T I
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s i

Petro Atlas I T ~¢ll &nd 3clack 11 Well has been ropresented
on this cross section?
A Tnat 1s corprect.
Q Now, do you find any evidence in the Tom Bolack
Ko, 12 or the Petro Atlas 1 B Horsesho: Canyon of the contimuity
of Sand B v |
A I sure do.
Q  Will you point it out? , j
A This is sand right here, the velocity that this : |
sand goes, but this is still the sand zone and I feel that t.hat‘i
sand zone, which I have said 1s right here, can either tie
into this or may tie into the sandy base, intc the hase. ;
Q Does this line indicate to you effective pezﬁﬁ&bili&y?
A I do not preszume to know what effective ;eruoabili%y
is, that is an engineering protlem. ‘
Q Do you have any I1dea what type of permeability
may be illustrated?

A I don't think it is low permeability; you are going

to ask me what low permeability is, but that's as far as I am §
going to go. I am not an engineer. Ve have engineers here whog
will testify on the permeability of sands and their errectivcnesp.
Q As a geologist, do you know in millidarcies 2;-
proximately what -~
A I wish you would object. As a geologist, I dont't

OW, et e e
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MR, HINKLE: We object.

MR. WOODWARD: I object to the witness objecting.
MR, PORTER: Mr. Woodward, will you refer your
qusstion t0 the engineeriung wiinsss,

MR. HINKLE: 7e have an engineering witness, who wiﬁl

testify.

doar e

M WOODWARD: We will refer it to the ensineeringi
witness. f

A Hay I carry inis point a 1little bit farther? Slnce;
&8 you are pointing out, it would be perfect for us if we couldi
eliminate theéese two logs in the 1light of everybody here and
conmect that with that, and that's what you are trying to do.

@ ¥hich 1&g what you d4id yourself?

& That'a right.

Q CC Prime?

A Now, can T put this back? 1 would like to go over '
the arguments. I don‘t Jnow what exhibit you are to call this. ;
Actually, what we are up against here is instesd of Well No. 283

being here on this --

Q You are reiercing tc what exhibit?

A 7 A. Instead of Vell No. 28 being here, this i3 a
one-quarter of a mile break, and we doii'i pick up what El Paso
will consider sufficient porosoty and permeability until we

get here. There 18 a quarter of a mile, and then this little

bitty porosity—whteh—tsshowrron 28, and then in these wells-

Al bRt Moy B
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it 1s isolated from the maln bed by & still sandy zone because

-

b

that is what these cross sections here will snow, that there

S

lots of sand in that interval. I refer you again to El Paso's !
|

strmucture contour map, I mean, lsopach map which 1s the firstg

11lustration, and I pointed out before that that map shows thaﬁ
as you go to tne north, you are getting closer and closex to g
what musat have besn the zource area of the sand moving into ;

i

o
Tt e

AN
»

the Horseshoe Canyon fiald. That is simply on the basis that |
if you took this four-section block, 5, 3, 4, and 9 and 10 and
compuie the total feet of gand, compute the total feet of sand
here, you will find that there is more sand, We are not bankiﬁg

on this block then, under this dlock,

Now, the width of the sand belt in the lower sand 1is
wider in this area. El Paso i3 getting a very good lower sand
zone here. We are atill getting 1¢, and we are still getting
it over here. Thatfs (o be compared with a much narrower zone
here, so that as you go the rnorthwest, the porosity becomes moﬂe
continuous, so since 28, 29, and 30 are on the northwest and
are coming toward the area éf zreater sand deposition, I mean,
that this little guarter of a mlle zone in here, which they
feel between these wells separates this pocrous spot from that

porous spot is not present in the north. NNow, we are still

goling i one line, or a very narrow linec. That is to say, in qho

middle, that continued porosity might not be developed. 1In
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< e e s

othnr}wordn, we n.ve’E;WESEE”E"éhance of being right as'yoﬁ>65;.
4] Dbes not the discussion of these two cross eecbions;
CC Prime and El Faso's DD Prime boll down to this: The line |
that ycu are attempting to establish occurs between two wells,
that additiqnal well logs within that link indicate very little
permeability, that had additional 40-acre wells been drilled

between these two that you are using to establish the 1ink, it

{
i
i

is more likely that you would experience the same condition
aAs has been experienced in a substantial parallel cross soétionﬁ

A NG, vesauas o point ocut that down herﬂ;
here 1z leas sand being deposited, and you, with such reasoning |
a® you propose here, since thz lower sand and sone of the upp&ri
is getting thinner out there,>wa better start farming this atufﬁ

out there. These wells in here we 2an give you a fair idea what

is going to happen, but when 1t comes down to predicting, this

&
g ©

is not goi on the hasis of ten {est, more or less,

i

§

I don't think you can {211 on a statement iike that, but we
are trying tc show here, and your own isopach map shows that g
there 18 more sand being deposited up here, you don't have any |
weli down thers, your ares t0 the southeaat, to compare with
a porosity of sixteen feet, TIn the lower part of the upper
sand there is nothing there. |

Q Very frankly, M¥Mr. Agatston, I don't understand the
point of the greater depcsition to the north or its relevancy.
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A Well -- |

Q I think the point that we are discussing here is si&ply
that of a link as shown by the cross section. It is &all the |

evidence we have to go cn at this time, and if that link--Your

compa&ny sought to eatablish it in your cross section CC Prime -

A Well, we are in &8 --

|
Q ~--is fully explored in El Pasc 4xhibit E, BB Prime ;-
A We are now in & very strairge atate, sir, because é
ws started oft worrying about the distance between ti.lz xand i
and that sand, and now we are reduced to the problem of dccidinq
whether a'quarter of & mile or less over an interval of ten ;
feet is sufficient to separate & reservoir. In other words, E
we have now bridged the sixty or seventy feet of shale that
you have placed in between the two sands,
Q What is the distance between the bottom of Sand A

and the top of Sand B as shown in the Tom Bolaock 17

A I have a 1ittle trouble understanding your scale
here,

Q I think you have the same --

A I think maybe it is about fifty, sixty feet. It'af
on here. That's pretty sandy down to here, and this is less

sandy, sn it is approximately forty feet,

Q What 18 your rext well?
A It—ta—one—half-mile-eway: o e e
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"¢ And what 1s 1t7

A Or less. It ia the 2 "B", No, it 1s the 1 "E". |
|

Q No, I am moving now in a northeast direction. f
A Quartezr of a2 mile”? ;
i
& Another quarter of a mile, the same distance as tng
!

Petro Atlas 1 "E", 18 that correct?
A Yes.

& what 16 the thickness of the shale interval in El

Paso Product's No. 1 between the bottom of Send A and the top
of Sand 17

A ¥here is that please? You mean No, 67

& That's No. 6, end that's No., 1 here, parallelling.

a It increas to -~ listen, I want to get at the :

point here. Yhis is notu 3hale, and no sample log or any core will
ever show that this 1s all shale here.

Q Nevertheleas you have ahown -~

A It 1s approxiaaﬁely fifty, sixty feet.

Q So progressing on your cross section one half mile}
in a southwest direction, you are beginning with the Bolack 11
Well, you have fifty feet of separation’

A Noy, wait, I don't know. Let's say that there is
fifty feet betweewhat we have called upper zone and lower zZone.

Q What is the difference between upper and lower

zone & half mile to the northeast?

A SE311 fapthen, -it-Dbecomes-greater. - That'!'s the-
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of our argument.
Q So 1t is sixty feet, is that correct?

A Right.

Q Now, moving a half mile to the southwsst, what is

that interval?
A walt a minute, I am lost.
Q Now, we moved in this direction, and there was a

ion, ixlaeck 15 1, sixty foot in the E1l Paso

fifty fool separa
1

t
Product'!s No. and the Petro Atlas 1 "E”. Why is that?

T

A We have joined these two, whereas you haven't.

You come awfully close to it. Actually, I would say there

e T e

4 18 no difference becaus2 we have picked the base of our Sand

A or upper zone at the baae of the predominently sandy sectlon,
80 I would say there is no difference there.

Q Relatively speaking, the sand of Sand A is some
forty fest to the moutheast and has dropped --

A You mean the base?
¢ @  All right, the base, some forty feet, half a mile
to the southeast and has dropped --

A That'!'s right.

Q ~=ten feet to the northeast?

A You see, we once agaln arrive at tryingto put

this thing on a foot-by-foot basis. This is a gradual change.

On some characte¢ristics we have to drmaw a line, but this doesn!

DEARNLEY - METER & ASSCCIATES
GENERAL (AW Riponiexs
ALBUQUERQUE. Nuw MEXICO
Phone CHape!l 3.6691




20°

g0 from sand to shaié; ééhk,‘bénk like thatg iﬁAgéeé from sand |

to shaly sand to sandy shale. It Just doesn't -~

5 b v b

4] what happens to the shale in the middle?

A The shale,there L& a shale in a finger with this

& 1 see, HNow, let's discuss this shale body, or

this sandy shale, shal: sand.

A That's rignt.

@ Do you note any difference between the shale body,
patwasn Sand A and B and the ahale below Sand, the base of Sand
B or aboveé the top of Sand A?

A In a1l thése four units, you mean, 4o I notiece
any differenco?

Q Yes.

A Yes, tnere ia & difference.

H>/

wWhat 1a 1¢? !
A In degree.

It 18 one of degree, is that correct?

o

Yes.

=

Q wWhat 1is that degree?
A

There is some shale that is found in the section,

shale content,

Q Is 1t more or less shale found at the top of Sand J?

A As a matter of fact, that kick at the top of Sand

?-w"w~~ww~~~“m«#~h&t—quttema—btt-tmhaaxmkin“tt;mbecause~thae¥tﬂmnr1Nnnn—
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NV, Sy—

that's our marker. When we hit that point, we get sand in the |

samples. We had thirty feet we went in and cored, so there 155

i

quite & bit of sand., Tiicre 18 shale above, however.

] There is more sand in thissale the:.. there is in ti*i;la

shale? ‘
A There is probably more sand in this shale than the:?e
is in that.
Q How about thils shuale?
A That 418 pretty shaly.
Q Now, is this shale interval sandy shale throughout‘!
A It is intermixed shale and sand, shaly sand and sa.q:d-
stone, *
{Q You don't notice any particular lithology break in
thia shale?
A This is more sandy than that.
4] In other words, there is a shale break to the south-
weest ? i

A We don't have to worry abour that because we have

already come above it¢.

Q I am asking you about the condition of this shale?

A I would say that this is more shaly than that.

Q I see. Iet me ask you one other thing. You
recognize this on the basis of well control shown as & z-eprasemia?

tive contour of 3and B? 1Is that an accurate horizontal scale of

$he-—oonfigurationeof-SandB——omno ]
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A well, I would say to this point.
f This little point right here?
A 1 wouid agree with your cross section to this well.

Q inis is Lue parv that you dissorwe with, the dis-

tance between wells four and five~

- A That is sorrect.

Q It &2 your ovinion that this continues to rise 1ntd
Sand A, is that rishf? Dz this thing to scale. Now, do you
agree with this point here? ' |

A 1% doesn't rise. You sss, if hits the lower part |

of this zone, this zone is shown a3 shale down here, or is assumed

to be shale, If is not ghals. Tt is predominently éand. It
is at least fifty per cent sand, and if you had drawn a 61%3rsn

as we seg it, you would Pind that there is qulte a bit of samd

in this scction here., The connecting point is right here., It

is a long, & very narrow line, IL may be forty acres widé. we§
don't disagree with your work on that side other than we disagrée

with your interpretation of that section. The crux is over her%.

0 Now we are understanding the difference in this

4

i

i
kick. 1In the Petro Atlas Horseshce Gallup is it my understanding

]

that this interval below 3and A to the top of Sand B is &

H

permeabie sand body7?
A Ye go bvack to the 0l1d point as to what is per-slle.

There are various degrees of --
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B

A Yes.
& All right., Xow. T believe you testified that thera
wag the shale break, as I construe if, to this intepval somewhene

A o
prce e

in nere 1l rslitic

o

o thia har deposit?

A Ch, yes, sure thers is.

Q In other words, you say the denser shale is right
in here, iz that right?

A Yes.

: And ¢ 3 FOls CUILE LGP L hi ; [ iy
G And thep as you come up in this direction, your

shale becomes somewnai sandy, is that prightvy !
A No, 1 aaid that in the section above No, 15, I am ot
talking about thies section anymore, we don't rezlly have to soréy
}

about 1t, because you and I have tied this zand into this samd,

2o Cur problem is,'how does this comnect with this? This doesn't
even enter in the probliem any more, but what this section does E
is the problem, and I =2y that that sectic:: is sandy.

Q Rather than reading the record ack, let!s see if |
we can straighten this thing out. You stated that you were nots
concerned with this shale interval between the base of Sand |
B. Now, I'm interested in this shale interval. Now, 1is there 4
‘difference between the shale, between the base of S5and A and th;
top of Sand R and the shale L¢low the base of Sand B¢ |

A The amount of shale ig greater below the base
of Sand 3 in this well,

“““”“-"*——1§——~ﬁhrﬂﬂunrﬂﬂnr1pnnnnﬂt1nnxﬁnﬁvn~youmobtervee?"»~~m~+*~———
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A I would say as that sand migrates upwarde in the
section, the shale below that sand -- there is more shale con-

tent in that section than there 1s in the other sand.

Q' All right. We will return to your Exhibit 7, or ié

it -- ;
MR, HINKLE: 7 A.

Q There is a densér shale section which would be

approximately here in relation to your first bar deposit, is

that correct?

A Right. |

Q And as you come up the section and as the bar is n&v&d
toward the ancient shoreline 1in a southwest direction, the nha#.
becomes somewhat sandy, is that correcty

A Oh, no, No, this shale 3ls about the same. All thi

shale below thie point is about the same character.

Q Iit's shalyeer than this?

U - S

A It 18 shalyer than this here,

Q Now then, if you had a typical lagoonal deposit
between the snoreline and the bar that you have projected, xould
you expect that deposit to he a dense shale?

A It isn't a éense shale, it is more shaly than the
top. Yes, a lagoonal shale deposit 1s a very common --

Q What would such a deposit contain?

A It is not exactly a lagoonal in the sense that you

L may be-thinkingin-that it—ie—-eut—off from-eversthing in-that-tHere—
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18 coal and plant 1ife and everything in there, It is not thatﬁ
because this sand bar may be & considerable distance from the ;
shore, It containg, 1t 1s not out of line, and containa a
shale, sandy shale deposit.

Q Now, if you checked the veloeity of the strean
approaching the bar and 2 normal sand bullt up in the inside %

of that bar, would you not 2xpect tlils to e a very sandy shalei

the coasth.

il

There are streams running clong the cost every two hundred roeti
each one bringing different deposits. The Mississippi f
Delta for example, it iz the main feeding stream to the gulfl

coant,, This tremendous amount of sand, which incidently 1s ;

seasonal, uplifts bhose ln the spring ¢lms up thess sand ?
pools into the Mississippi River and runs it out in gulf coast |
waves which do not move directly in and out of the shore, but
move diagonally carrying that sand along the shore and deposits
it in 2 blanket from the same way it is coming in éend out and§
groups that sand together, the porous separated {from the fine |
sand bars,

Q You would not concede then that on the inland side

of & sand bar that you, through a check of velocity, you would

tend to have & thinning out of the sand section?

A You de, thimning out. It thins out from the bcttoJ.

Q Yet you are wiliing to accept this contour of Sand

- Buntil you get to this point, Jdsnit that your statement?

PDEARM By MEEE & ARSOTATESR
Cof BUERAL T AW b s T
ALBFUQUERQUTE BNy w MixXieo
Phone Choapel 3 €690




A Yes.
G which wag your shore sand of Sand B? |
A Tuls side,

£ How then, it it were ¢ typlcal sand bar, wouldn't
you expect this sltuatlon to be dircctly reversed; the thinning
out ocusurring on the shore side?

A Noe. You cannot look &4 this as one sand bar, this
is & series of sand bars. Thig 1s a sand bar, thatts a sand
bar, thatts & pand bar, and that’s & sand bar. You have evened
Them aliogetiner, .

Q ,Thia 18 & series of sand bars?

& Yes; there muy he six of them.

Q There is no 841ty significance, silty lensing
between these various sand bars? 1 belleve that reasonably

uniform sand ~-

A Of eourge, they overlan., The definition is not
that ologe together, bui ocur seaward side of a sand bar, thare
is a sharp drop off and we have shown it because when we go

to the northeast, we lose the sand. MNa@mF—

5 bt

Q This 1ia enhwwper than this one?

A I don't think so, you must get back to looking at | _é
your vertical relief. Tnere is a halfi a degree of dip coming :
off the shore. The thinning of thia sand,as I said before

the Commisaion, is probably in the order of one loot per mile, ;
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e e s it

show in o'Uas seotions vertical and horizontal relief the
aame, wWe would reaslly ahow what really happaned.
MR, WOOIMARD: et conciudes our oroes ex&minatio£.
MR, PORTER: Anyons «lse have a queation of the wi?naas‘
Kr, Fischer. A
QUESTIONS BY MR, PISCHER:
o Mr. Agatston, in your Sxhivit & vou left out Well
No, 18, and I wanted to ask you if you had n chance to study
the log of that well?
A Well Mo, 187
Q Yes, do you have the log to that?
A If I ~memboyr correctly, 1t hud iess sand than tha#,
but we will look at 1it. ¥You see, when we started this line out

herse, drilling, we really didn't expect anything iike this, and

as wo went Lo the noxrth, w¢ rtarted picking up sand on the bottqn

L5 WEPW ey wm

whish showed that. the belt-wide ond, 1t was a great surprise 1

tc us, & very plesant suviprlse,.

Q From your intarpretztion of that log you have --

I Just wanted to mak you 1if it wns similar to the other logs. :
: 4

A That is correct. |
Q Could you give ma your Interpretation of the baundﬂricaj

of Sand A and Sand 57 I think 1t is on your cross section

BB Prime.
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interpretation as to the vertical limits of Sand A ahdmééﬁam"wmﬂfégék
B ag to depth, It would be the third log from your left.
A No., 4°

Q Yes, sir,

8 We have picked the top of 5and A at 1140 feet. %

The bottom at 1134 feet. We are z little bit low, I think, of
the lower sand, but we picked it within three feet of being
one way or another, 1It's 1247, and thebase is 1288,

Q All right. Could you gilve me‘your interpretation
as to the limits, the vertical 1limits of Sand A on the -- or

both vertical productive limits on the left log, the last log on

this cross section?

A You are talking about productive limits or vertical
limits of sand, becauze here -~-

Q The vertical limlts of sand, let’s put 1t that way.

A All right. I would say that frua this point at 1156
down to 1200, or even a 1ittle farther down than 1250 feet, we’vie
carried 1t down actually o 1268 feet, that this section is

~ predominently sand. Our cores show that even in the poorest

portion of this section there was {ifty paer cent sand and fif'ty

per cent shalyer beds.

Q Do you have knowledge of your perforating interval

in that well?
A We perforated the upper part and did not perforate

t&ehlosen,_the_ncason;con-zhat.uas_thatJuLJLuLJnu;zninkme
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—— conclusively that thess Sande-—Or POROUS -20nes do wervge--or -that

Time that we had a commerical reservoin, 88 the engineer will
discuss the analysis on that section.
4] would you «dve me your top of your cenosity cr
Juana lopez in that particular log?
A 1320 faet.
MR. FISCHER: Thank you, thet's all,

4 There 1s one thing that you might look 2t. Well,

I will let that go. 3
MR, PORTER: Any further guestions? 1 would 1like ?
to summarize all these quesaiions, Do you think there is cama'g
munication between these two sands? g
A If T may put on a geologist's opinion, I think tha%
I have attempted to show that there is a dgpositional ocntinuiti
between the upper part ofiéﬁe lower sand and the upper sand. *
MR. PORTER: Anyone else have a question?
MR. HINKILE: Y would like to ask him snother one OL
two questions. f
REDTRECT EXAMNINATION
BY: MR, HINKLE:
Q Do you agree with El Paso in that this area has
not been fully developed?
A 1 ao,
Q Tg 1t likely, through the further development and

expansion of the producing area, that it will be shown more

pateyesy Muaes oA 0 i e
i i A i Y] ee
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-
. a

thgre is fracture showing communication between the two sands*

A There Lis, rapticularly in the north end, rdditional
control; I believe that'll show that the lower part will add
to the case, thet the lower part of the upper sand doea go intc
the upper part of the lower sand.

Q And that eleo may be true along the flanks?

A I restrict my argument to the four section block

i

in which w#e have drilled and in which 1 have seen cores and xnow

the mosat,

4t the southesat nortion extension?

)
g
£u
:
cr
b3

A Well, I think -- There are no dry holes down

there, so the way I will go 18 southeast,
Q@ And it could be in a fractured area?’ |

A I doubt that anybody 1s going to drill & monocline
because they would have to drill straight down, they wouldn't §
get to thelr beds, but they will drilii on ithe ot |
of the monccline. Now, you don't have to dill through fracturés.
It 13 oconceivable that a well on the down dip side of the monOu§
¢line will show wore tracture, but you don't have drill wells té

get fractures, to get communication. The communication may,

of course, be in between the welle; the monocline is a likely

place for fractures. <
MR, HINKLE: That's all.

MR, PORTER: Axre there any questiona?
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 RECRO3S EXAMINATION
BY: MR, WOODWARD:
G Mr. aAgatston, are you familiar with the wells that
have heen drilled in the extreme northwest portion of the iieldt
A Not too well, for this reason, that,you see, we
have mun in this part of the fileld induetion logs and sonic.
Now, when Bayless first made its discovery up there and Humble
offset them, they ran radioactivity logs and frankly, I couldntt
tell a darn thing 2about the radiocactive logs, but I do agree
t the lower unnd i8 preaent in that particular

b

Y Those wells are completed in the lower sand, is
that correct?

A Yes. |

Q Ia the upper sand present?

A Well, again, you see, they driiled those things
with air, and the samples are, we haven't seen any samples and
they are pretty worthless, but you know, 1t 1s a funny thing
about that tmact, if you want to speculate on it. Somebody
pay $175.00 per acre for the acreags rights naxt to it, and
neither E1 Pasonor Atlantie apparently thought too much of it. %

Q The only point that I am Lrying to establish is th#t

those wells, to your knowledge, are oompleted in the lower Bection

;
i
i

rather than the uppers 5

A . Yox. e
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N ind they arc, both are present in the
and we could speculate --

A What was fthat izst question?

apner Lone

west part of the fleld in which ycu speculate there wWill oe a

Joinder or merger of sand?: *

A Both sands are present in theze wells, but as you

g0 in thia direction, you'll notice thnet they come

¢loser, Thatts not true;, sirike that statement.

closer and

o 1t doesn't corresypend wilth your A7 PFrime, that

statement, does 1t?

A AA Prime really doesn'f prove a thing.

L

the right direction. ZEverything ls the sanme on AN
Essentially, we are looking for changes.

Q But both the AA Prime of Atliantic and

«®

It is not

velue.

El1 PFaso

indlcate separation alonz a longitudinal line of the {ield, &o

they not?

& They indlcate that there sre LWo move porous

sand bodles separated by & less porous permealile

MR. WOODWARD: That's all,

interval.

MK, PORTER: The witness may be excused.

{vWitness excused,)

MR. PORTER: The hearing will recess until 1:15.

(Recess. )
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Mr. Hinkle, will you call the next witneas, please.
MR, HINKLE: Mr. Bruce Vernor,
BRUCE VERNOR
called as a witness, having been first duly sworn, testified
as follows:
DIRECT EXAMINATION

BY: MR, HINKLE:

Q State your name, pleass,

A Bruce vermor.

ES

Were you sworn this wmorning, Mr. Vernor?
A Yes, 1 waé.

Q By whom are you employed?

A Atlantic Refining Company.

Q In what capacity?

A As area reservoir engineer for the Rooky Mountain
Region,

4] where do you reside?

A Casper, Wyoming.

Q Are you o sraduate eninceprt

A Yes, I am. I got a bachelor of science in
chemical engineering in 1953 from ilice Institute.

Q Have you been engaged 1in rny sort of engineering
since your greduation?

— A Yea, i have. R

DeEARAHLEY - MEIER & ASSOCIATES
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Q With Atlantic all the time?
A Yes.
Q What areas have you worked in?

A West Texas and Rocky Mountain.

1

Q  Are you familiar with the area in which the Horsesioe

Gallup ool 1s located?

A Yes,
¢  Have you made a study of that f1ald?
A Yes, I have,. ;
MR, HINKLE: Are the witnesy' qualifications §
acceptable? |
MR, PORTER: Tiey avs. How do you spell your |
last name?

A V«E-R-N-0-R. The only people that spell it right

are those people from Detroit and that area, they have a ginseri

b
]

ale by that name over there,

Q Mr. Vernor, you heard the testimony of Mr. Agatatoﬂ

this morning? f

A Yes, I did.

i
i
i
]
|
t

Q And in his testimony I believe he referred to Well
No. 29,
A Yos, he did.

Q Do you heve a core analysis of that well?

% < T
A Yas, I do.
DEARNEY  MEE i & ASSOCTATES
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No. 8. Will you refer to that and tell the Commission what it
shows?

A First, I would like to show where this well is.
The Atlantlic No, 29 Well is in the aoutheast --

G What exhibit are you referring to?

A Exhibit No, 1. The Atlantic Exhibit No. 1, whieh .

is a mep of the field. The Atlentic No. 29 Well is in the
southeast of the northwest of Section 31. This core was taken
from a depth of 1221 feet.

2 First, who prepared this core analysis?

A The Core labomutories, Incorporated. Their office

18 in Famington. The core was taken throughout the entire

interval, which 1s being designated Sand A and S.nd B, and

the intervening zone. It is taken from the depth of 1221 feet {o

a depth of 1311 feet., The intervening zone, which has Leen

dees’” Jed as a ocombination of sand and shals by our geclegical

witneas runs from approximately 1253 feet to 1299 {eet. There
is permeability throughout this zone. The average horizontal

permeability 1s .22 millidarcies, and the average vertical

|
is not very nigh, but let us consider this permeablility is actiﬁg

over a large area of the field, The total millidarcy capacity
of that area would be relatively high. The porosity interval

ranges from 6.1 per cent to 15,8 per cent, with one exception,
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MR, PORTERY Does that conclude your testimony, Mr. Buclil?
MR, RUELL: Yes siy, 1% does,
MR. PCRTER: Does anyoue have tastimony to present in
Casc 159569 | o
MR OKRITAHTIN: TP the Comnission please., &t the request
of the Commlssion's technical siaff, we would 1liks a2t this tine

to offer in evidence Tom Bolack's Exilitits Number Eight and Nine,

| being core analysee of reports of the Bolack Number 6 Well,

MR. PORTER: Would an:one il to look at these exhiblis,
proposed exhlblis?
{Whereupon, the documents
were marked as Tom :
Bolack's Exhibits No. 8.
and 9 for identification.)
MR. PQRTER: Without objection, they will be admitted.
Does anyone have anything further to ofier in Case 1696,
any statementvs?
MR, ERREBO: If the Commission plcase, con behalfl of
Magnolia retroleum Company, %L wish Co zo on record as supporting |
the positlon as taken here in this hearing by Pan American Petrole%m
Corporation and by the Atlantic Refining Company in opposltion !
to that case, This 1s pased upon the evidencce waich ve have sgen
produced and submitted here today and alsoc upon our own studies,
We believe that certainly there ic one rasservolr here, not two,

and the Comnmission should sc treat it. A

Magnolia Petroleum Comparny 1s a relavively new operator

T —
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b o o e gt . e

in this ¢

eld with only a suall amount of development at bthis 2o

time., However, the matter of water flooding and secondary recovery

has been brouzht ur and Marmolia wants to 7o on roeoord as strongly

recommending te the other operators that 3 study be initiated as

soun &8 DnEgible of ﬁﬁitization and possible secondary recovery
metheds,

MR. VERITY: If the Comnlicolon please, onin vehalf of
Southerrn Union Gas Conmpany, we have no testinony te put on, but
we do vant to Join in the oppesition te this applicatﬁon and state
that we arce in 2sreement with the beStimonj put or by Pan American
and Atlantic, and we would also 1ile o point ouh te th: Commission
that 1€ they find two separate cormon sources oF sunply at this
partlcular Yimn, 1% will set o danserouns preccdent beocause wWe
believe that there are other areas in the Stote where the situation
ie very simllar where the Commisgion woulé not want toe come up |
with *wo common Bources, and yet 1f svch a determination is‘made
here, the door 1s golng to bhe coened ard I am sure the Commission
will be floonded with other applications of a similar nature,

MR, BURLIY.: Mav it nlease bthe Commlission, if we haven'!st

made Pan American's poasition clear by oupr presentation of this

hearlng, T could never do it in a closing statement. In the
interests of time, I'1) make none,

MR. HINKLE: If the Commission please, the proponeat of
thils case, Rl Pas:, of course has %the burden of proof, We dontt

believe that they have carried that burden., We think that the

bt et i e e e n

Mo i gt Phww BN oo »
Phoor CHepe! 34691 1




“evidence, overall, introducedin this caBe c¢learly shows that 1t

i

1 18 one reserveir, one source of supply and should be 30 treated.
Ve think also, as has been stated by Southern Union, that 1t would

be an cxbtremnely bad precedent to set to determine in this case thas

There were WO FedcTvelrs boeause you would certainly have a lot -

to eontend with in the future in the fields whore you had a situation

of this kind,

MR, PORTER: Anyone else have a statoment to make?

MR, XELLAHIN: If the Comalssion please, I will be very

brief to say that on behalf of Tom Rolack, we are in general

-1
"

support of thie application of B1 Tasoc Natural fag Company in this

case With the exception that we submit our oroposal as to the

manner in which the actual comoletion is to be made.

MR, PORTER: Hr. Spann?

MR, SPANN: On benalf of the applicant, I would llke to
briefly summarize ocur cositlon. Of course, the issues here are
these, as We see them: Are Sands A and B separate, common
sources of supply, ;s the first one, and two, will the separate
establishment, production and proration of yroduction from these
two sands result in waste or prejudice correlative righis,

Now, the evldence in the case, as far as we Were concerned;
the direct evidence we had aveilable clearly cstablished that we |
do have here two separate distinct common sources of supply. Now,%

Atlantic's evidence, evaluating first the geologlsttis testimony,

‘was to the effect that the presentation and the exhibits were

DrarNt ey o MEER & ASSOCTATES
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?based~npcn~pﬁre speculetion, i Helieve he made that statement in

'

{ - a
i those words. Now, the only direct evidence we had coniroverting
Lour position wag put on by Pan American's last witnese, In eflisct,

i
| he says that a shale or shaly sand with a permeability or 45

F L I B L. e -ed kY P I % - e d - 4 - -
HLLALWATGLCD Wiss peiliav COMMULICATLON . HC'.‘:', wa oanli

&“ frrerte tion cof <41
{dispute the flgure, We do dismute the conclusicn, and we will Just:
]have to leave that up to the staff, If they think that a shale

|
 or shaly sand with a permeability of .41 or .45, as ho testified,

Ewill permit communication bétWeen these two rsservolirs, then of
course we wWould have to admit that we do nut have two separate
.and distinct reservﬁirs. But we very vigorously dispute that
evidence and would rest our position on the staff's judgment about |
that, :
Now, 1f the staff concludes that we are right and that
hat 18 not sufficient nermeahi?lity fo permit the passage of oil,
then I submlt that Pan American's position, or itz evidence, is
completely lacking as a bsasis for refusing our application, itt!s
that simple. Now, we contend and safely state that we doc have
these two separate common sources of supply which arc separated
by this 1mpervious shale formatioh.

Now, on these facts, *hen we think that we should consider|

the rules of the Commission and the statutes of New Mexlico, and

considering them, we believe that 1t is incscaneable that we are
entitled to the granting of our application. Now, Definition 46

of the Bules states: "Pool means any underground resecsvoir

>

o CHopel 26897




~eontaining a commen accumuiation of erude petroleum oil or natural:

gas, or both. Eaceh zone of a general stracture which zone 1s

completely separated from any othepr zone In the structure is
covered by the word "Pool" as used herein.,  "Pool" is synonyimnous
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 8o as to peralt the producti§n'
from two comton sources of suoply, with the production from each
common source of supply completely segregated,”
Rule 1172=-A, ol coursge, vermits dual completiorns by order

of the Commiscion unon aearing, thatla why we are here. Rule 30“

o~

provides that multiple completed wells which have been authorized
by the Commission shall at all tluwes Le operated, produced and
maintained in a manner to insure the completc segregatlion of the
various common souvces of supply.

Now, other States adopting conservation m=aasures have
adopted zeneral rules prohibiting the comminzling of producticn
from separate reservolirse in the well bore, A few of them have ;
pernitted such commingling only where it was clearly shown that |
the several reservolrs could not produce znough oll to repay the ;
cost of drilling and dual completion, plus a reasonable profiv,
That 18 not the situation here in the Horseshoe Canyon Field. In
fact, each sand will produce cnough oll to repay the cogt of

drilling and completing a well Lo such sand. The choice is not i

between dual completions or unsegregated completions in the same




1

|
;
;
!
:

I~well-Pore, tnder the iaw and the faects; assuming you agree these

eyl

are scparatc pools or regervolra, the cholce 1is vetwesn dual

completions or geparate vell eoapletions,

Mowi, Scetion £5-2«13A4 of flie Statute provides that the

Commissgion shall proraté and distvibﬁte fiu: allowable production
among the producers in a pool upsn 5 reasonable basls and recognizing
correlative rights., Section 65=-3-20H defines correlative pights

as “Phe opnortunity affordcd, 50 far as 1t is practicable to do so,
to the awner nf each pool to oroduce without waste his just and

equitable share uvr the oll or zas, or both, in the pool, being f

an amount, so far as cain b practlcably determined, and so far
ag can he vnracticably obtained without waste, sﬁbstantially in
the proportion that the quantity of recoverable oll and gas, or
both, under such property bears to the total recoverable oil or
gasg, or both, in the pool, and for such nirnose Lo use his just
and equitahle share of the reservvolr enerpsy.

Now, 1t has been shown theat 1t is vractical to protect theg
correlative rights of all owners in the Horseshoe Canyon Fleld
through the dual completlion of wells L both gands and the
assignment of a geparate allowable Lo cach sand, Tt has also beem
demonstrated that sueh segregation'will tend fo reduce waste and

promote the greatest ultimate recovery of oil from each of these
!

reservoirs, v §

Seetion 65-3-11"0f the Statute provides that the Comnission

1

1s authorized, among other thlnge, for the purpose of, A, preventihg

1
'
§
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i
farudewpeiﬂulcum il, gatural gas or wWatcr Irom ¢scaping from the ;" ..

i

Estvat& in which they arc found into another stratum or other
?strata. B3, wreventing the droyning by vatcer of any stratum or
fnart thwereo? capable o0 praducivng Il o zas o Leth oll or gas,
gin paying quentiticn, and Lo provent the premature and irregular
jencroachment of water cr any othor kind of wabcer enceoachment whicu

|
x
{veduces or tends to reducs $hie total ultlmate recovery of crude

' petrolewn oLl or gaa or both ouch oll and sas, from any pool,

j .
i And in that conncetion, of course ve agaln contend that

the greatest ultimate recovery Trom these two sande is a result

of secondary recovery programns, bthat thesce orograns aust be

initlated separately in cech of these sands, HMr, Walsh testifled

to that, and he also testlfled thot the most ¢lfecilve program
cannot be inntituted In siither sénd unbll thwlr production is

K}

gegregated, In other worcés, sconer cr later in the secondary
]
recovoery program we arc going to have to cegrepate these two sands |
to initiate or institutc an offcctive Sccondary recovery program, |

Nov, we have also, of course, presciited heore an Anstallatidn

or a facility which we belleve 1n proper to dually complete these

wells and keep thie production from cach sand separated, We don'i

say it le the only instellation, we gay 1t Lo an cffective and

feasible or~. There was gsome tegtlimony, I bclleve from the

opponents here, that thelr lfacllity or installation would be nmuch

more cxtensive, but we aras not insisting that they all be required}

et e e — v o e s

. . iy (E
to use thig, 1t 1s mercly a suggestion. We Lnlnk 1L iz a good ;
L - ~ IO o i

(st ey M e e Aoy pas
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A st basi o Miw By oo
Phane CHapoef 36690




e wm o s s ot

-

oney-and Mr. Pueill-had another one that pernans is also effective.

But in swakary, vWe say we have presensed a case pequiring
production fron LWwo separate compon sources ¢i sunply aad we have
proposed 2 frasible and economically sound method of producing
these common sources by dual complsetlon methods,

MR, VERITY: Petro-Atlas requested that I make tiils
statoement for them, that they alsoe oppose this application ana
think that 1T would be unsound for the Comuission to grant an
order that would determinc two common sources of supply In chis
pool, and thev algo would like to undersacore that part of the
testimony given by Atlantic ©o the effect that 1% 18 nos economically
gound to produce thie reservolr, or reservolrs, even though they
may be two, as two common sources of sunply vecause of the cost
of the dual completion and the cest of prodvcing the two reservoiré.
They think fhat it would be improper and that it would create
waste to deftermine twWwo reservoirs here oe to allow the pool to be
produced as two reservnlirs,

MR, BUELL: May 1t plcase the Commdlsslon, I didn't want
to interrupt Mr, Spann during his closing statement, he was doing
g0 well, but I muat observe that several times he stirayed from
his interpretation >f the evidence and introduced new matter, I !
would simply 1like to ask the Commisslion not to consider the new

matter and only his interpretation of the evidence.

MR. PORTER: Any further otatements in this case?

We will take the case under advisement, _ ?

el oy [ T R A A SN IR I X W

gap i et foan &

Ar oty oo M My o

Phone CHopel 34691
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testify dn subaibance ac £ollour:
"t osecondars veeovery progran in Che liarseshoe Canyon

Fleld 1z nat »racticables untll and unlzss the ownevs of tracts

.
i

covered by the oprogram oxcceube TInisization Lgreenents. Underp
these agreemcnte such owners vec-live o porcentage of Lic productio?
feorr the entire unit arze n sccordancs With Some particlipation
formula, Such 2 formula niny De bancd on 31 Ln place, total

recoverahble regerves, reserves reccverablc Ly vrimary methods, or

- !
; metheds., The culect of all such,

i §
:
H

reserves recoverable hy seccudar:

formalaes 1s to give cach cuner nin fatlr shaees of fotal unit pro-
duction from a unitized £leld or rool 2ltiicagh the amount of such %
recovery cannnt be determined with accurcacr in advance of secondarg
recovery overations. ;
IJ» order tc arrive 2% a eatifactovy participation formuila E
covering unitized production from two serarnte comnon sources of §

supply having different areal limlbs and réeservion characteristica%

1
)
.~ - i

aviizhed for each :

f?

a separate particivating formala should e o8

such pool and the twc formulss welghtod in acccwrdance with the

total unit oreduction from sach such pocl, Ag stated above, total|

unit production from ncither pool can b= dcherpinced with accuracy

L1

in advance of secondary operations, thus malking 19 eltremely diffi
cult, 1f£ not imncasidle, Lo obtalin the »requisite agreement with

respect _to the welghted, averaze parpiicination forrnula to be employed,

Geteral Law Herorten.,
AtLoLouErQUE New MEXCO
Phone CHapel! 146691

|
|
1
1
Dearii ey - METEI & ASSOCIATES 1




| o
T e Y-t T8 TECTRntZed that  the Commieeion TEy not neve thHe o

suthority tv issue compulscry fleld-wide unitizatlon orders, the
failure to segrepate Sands ”A? and "7 will ereate a siltastion
that, in all »nrobability, will either nrevent or induly delay
adoption of 2 voluntary secondary recovery nrogrem desirned to
effect the sreateat uitimete rocovery 2f ¢il from the Horseshoe-
Callup Field,"

v

MR, SPAMNN: The applicant oxcopts 208 objects to the i

2

| _
g exclusion of such evidence on the following grounds: The evidence
is relevant and material and tends to ahow that froa a practical

and legal standpoint, a failurs to segregete Sands "A" and "B" wil

make it difficult, 1f not impossibles, to ohtaln the unitization

P s = W

agresmnts which are necessary for any 2fficient cecondary

recovery program, thus resulting in waste and the impairment of

1o

correlative rights, all of which are in issue in this proceeding.

Dearnees - MEIER & AGSOCIATES

ALHUQUERGLE. MEW L %100
Phone CHope!l 3-66%91

b
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STATE OF NEW MEXICO

L]

!
i
\
!
i
i

)
: 5
COUNTY OF BDERFALILLO )

WE, J. A. TRUFILLO and JERRY MARTINEZ, Notariecs Jublic
in and {or the County of Bernaliiio, State of New lieXlco, o
hercuy certify that the roregoing and atvached Transcript ol

Hearing was reported by us in Stenctype and tiat the same wao

tpeduest to bypewritten transcrivt oy ug end centzins a true and

correct resord of sald hearing, to the best of our knowledge,

skill and ability.

‘ &
DATED this 14th day of lMarch, 1959, in the City‘ of '.:
SOOI

| Albuquerque, County of Bernalillo, State of Hew Mexleo.: ':.

¢/ Hotary Public.

1

My Commission Expives:
Qctober 5, 1960

My Commission Expires:
Janary 24, 1952

b e e i

DEARNLEY MEER % ASSTCIATES
GaRgsaL AW JIFPORTERS
ALBLUQUERQUE. NEw MEXico
Phone CHapel 3-6691 |

O




4 El Paso Nawral Gas Products Company
£ 0 Case No, 1596
| Exhibit No . 10
% Date _ February 18, 1959
HORSESHOE GALLUP FIELD
SAN JUAN COUNTY, NEW MEXICO
WELL COMPLETIONS AS OF FEBRUARY 11, 1959
- 2 e
Operator : Location Completion Perforations : Tomal : Potential
Lease : Well No. 1/4 1/4 Sec.-Two-Rag Date Sand "A" Sand "B" ¢ Depth . BOPD GOR
®
Arizona Explorations, Inc.
Petro-Atlas-Bolack ] NW SE 9-~30-16 10-28-56 1150-1154 1283 30
1159-1163
1169-1179
1187-1195
Wagenseller 1 SE SW 9-30-16 6-24-57 1020-1054 1201 S5
Atantic Refining Company .
Navajo 1 SE SE 32-31-16 10-1-58 1091-1094 1193-1224 1285 131 116/1
1099-1128
Navajo 2 NW SE 32-2]1-16 10-2-58 1102-1132 1169-1238 1289 133 98/1
., Navajo 3 SE NW 32-31-16 10-8-58 11)7-1153 1235-1262 1300 135 98/1
Navzjo 4 NW NW 32-31-16 10-10-58 1142-1182 1258-1284 1350 137 112/1
Navajo S SE SE 30-31-16 10-20-58 1165-1201 1282-1316 1370 i25 180/1
Navajo 6 NW SE 30-31-1% 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




HORSESHOE GALLUP FIELD

SAN JUAN COUNTY, NEW MEXICO Exhibit No. 10
N¥ELL COMPLETIONS AS OF FEBRUARY |1, 1959
Qperstor : : Location Completion Perforations : Total : Potential :
Lease : Well No. : 1/4 1/4 Sec.-Twn-Rng Date Sand "A" Sand "B" Depth BOPD : GOR

if R ST LN RN SEF SR S N T . A I R R NG
AMlsstic Refiniay; Company |

Navajo 10 SE NE 30-31-16 11-17-58 1231-1262 1352-1367 1422 135 291/1

Navajo i1 NW SW 29-31-16 11-24-58 '1201-1236 1326-1339 1400 158

Navajo 12 SE SW 29-31-16 11-30-58 1157-1190 1285-1295 1345 288

Navajo 13 NW NE 32-31-16 12-8-53 1135-1166 1259-1268 1310 445

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 13814 227

Navajo 16 SE NE 31-31-16 11-26-58 1216-1224 1310 119 243/1

Navajo 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 1286~1288 1357 114

1206~1230 1297-1308

Navajo 19 NW SW 30-31-16 1-20~59 1256-1284 1356-1374 1421 277

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

Nevajo 25 SE NE 29-3:-16 1-14-59 1304-1326 . 1460 67

Nawvajo 27 SE SE 31-31-16 1-28-59 1126-1146 1281 320

Navajo 28 NW SE 31-31-16 1-12-59 1168-1184 1320




HORSESHOE GALLUP FIELD

SAN JUAN COUNTY, NEW MEXICO ?ww No. 3 _
WELL COMPLETIONS AS )i FEBRUARY 11,3959 Exhibit No. 10 _
R
Operator Location Completion Perforations Total :
Lease 1/4 1/4 Sec .~ Twn-Rog Date Sand "A" Sand "B” Depth @ BOPD GOR
Adantic Refining Company L
Navajo NW NW 31-31-16 2-5-59 1170-1189 1315 96
Ute SW SW 36-31-16 10-31-58 1614-1660 1777 95 TSTM
Banner Drilling Company : ‘
Ute SW SW 34-31-16  6-28-58 1228-1266 - 1346-1364 1425 85 312/1
Ute ~ NW SW 34-31-16 7-28-58 1214-1254 2050 80
Ute SE NE 33-31-16 11-8-58 1215-1249 1402 125
Ute NE NE 33-31-16 11-8-58 1246-1280 1400 125
Ute SE NW 34-31-16 12-1-58 1362-1398 1420 105
Ute NE NW 34-31-i6 11-28-58 1416-1452 1600 96
Tom Bolack
Bolack ) SW NE 4-30-16 7-16-57 1162-1214 1267-1317 1330 120 196/1
Bolack NW SW  3-30-16 7-3-57 1265-1305 1376-1400 1460 120 250/1
Bolack NW SE 4-30-16 10-6-57 1130-1182 1225-1260 1315 384 220/1
Bolack 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
Y
Bolack NE NW 10-30-16 10-29-57 1605-1640 1664 100
Bolack SWSE 3-31-16 1-14-59 1526-1570 1640-1670 1699 100
Bolack NW SE 3-31-16 2-1-59 1585-1630 2117 189




HORSESHOE GALLUP FIELD | Page No. 4
SAN JUAN COUNTY, NEW MEXICO ge Mo. 2.
WELL COMPLETIONS AS OF FEBRUARY 11,959 Exbibit No._10

m.mwm;nc.‘ar : : Location : Comsuvynccz : o Perforations .1 Tfotal o Potential :
Lease » Well No. @ 1/4 1/4 Sec.-Twn-Rng Date : Sand A" : Sand "B” odepth @ 80PD GOR
Tor: Bolack . ) B
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 16C: 150
1466-1488
1494~15G0
Bolack 11 SW SE 4-30-16 1-9-39 1462-1466 1551-1555 1600 150
1474-1492
1501-1505
Bolack 12 NW NE 9-30-16 1-15-59 1490-1494 1659 150
1500-1534
Bolack 14 SW NE 9-30-16 1-20-59 1234-1302 1425 148
El Paso Natural Gas Praducts 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 2,430 MCF
Chimney Rock 1-A SE SE 24-31-17 11-29-38 1390-1416 1504-1535 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 ock 3-A SW SE 24-31-17 1-22-59 1301-1326 1406-1458 1478 . 107 66/1
Horseshoe Canyon 1 NE SE 4-30-16 9-21-56 1300-1324 2075 125 -
Horsesnoe Cauyon 2 SW NW - 3-30-16 12-22-56 1306-1351 1424-1446 1485 105 181/1
Horsesnoe 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




HORSESHOUE GALLUP FIELD

SAN JUAN COUNTY, NEW MEXIC() Page No. 5
WELL COMPLETIUNS AS OF FEBRUARY 11, (959 Exhibit No. 10
N.H.M.w.u?:\ T T : - Location Mcnzvﬂwsg : mﬂmm.cwuﬂosm o ltr “Total wcﬁnﬂn«..u,h_mu E
Leaso Well No. 0 1/4 1/4 Sec.-Twn-Rng dat : Sand A" Sand "B" Lepth 0 3OPD GOR v
EN Paso Natural Gas Products Co. - - T T ) T
Horseshoe Canyon 3 SE SE 4-30-16 5-16-58 1304-1322 1386-1418 1491 89 - 79/1
Horsesnoe 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 7 3171
Horseshoe Canyon 8 NE mi 4-30-16 5-29-58 1110-1136 1198-1206 1305 28 39/1
1234-1242

Horseshoe 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 1464-150s 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 1-B NW NW  3-30-16 6-22-57 1617-1661 1735-1757 1789 17 180/1
Horseshoe Canyon 2-8 NE NW 4-30-16 10-5-57 1108-1124 1202-1240 1287 111 90/1
Horseshoe Canyon 3-8 SW NW 4-30-16 11-19-58 1081-1127 1174-1214 1277 113 79/1
Horseshoe Canyon 4-8 |  NW NW  4-30-16 11-21-58 1072-1109 1172-1212 1283 117 85/1
Horseshoe Canyon 5-B NE NW 3-30-16 12-16-53 1595-1637 1766 102 138/1
Horseshoe Ute 1 SE SW 23-31-16 5-14-58 1108-1150 1222-1252 1312 95 42/1
Horseshoe Ute 2 SE SE 33-31-16 5-12-58 1186-1229 1300-1324 1386 18 © 1140/1




HORSESHOE GALLUP FIELD

Page No. 6
SAN JUAN COUNTY, NEW MEXICO

WELL COMPLETIONS AS ¥ FEBRUAXY 11, i959 Exhibit No. qul.
Operator a : : Location o .uCQ.:Enﬂ,o,ﬁ L _ vf....?wmm NS o g,cﬁwwn[ Porentiaj
Lease Well Noo o 1/4 1/4 Sec. -Twn-Rag ¢ Jate Samd AT Sand "B” ToLkepth RGP GUR
& Ly ol = S h X = i A R I X R T T e
El Pago Natural Cas Products Co. A
Horseshioe 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 113 53/1
Horsesnoe Ute 8 SW NW 34-31-16 12-3-58 1253-128% 1428 106 57/1
Horseshoe Ute 9 NE 3W 34-31-16 12-5-58 1230-1288 1447 104 67/1
Horseshoe Ute 10 SE SW 34-31-i6 12-7-58 1347-1382 1520 106 66/1
Horsesice Ute 11 SW SE 34-31-16 12-9-58 1380-1419 1558 103 77/1
Williamsa 1 SW SE 11-30-16 9-17-38 2288-2314 2382-2404 2459 103 126/1
Williams 1-A NW NW 12-30-16 10-24-38 1837-1875 2290 54 TSTM
Ma;smolia Petrolzum Company
. Navajo 1-A SE NE 24-31-17 2-6~39 1397-1405 1500-1515 1565 120 238/1
Monsanty Chemical Combany
State 1-H SW NW  2-30-16 8-29-57 1530-1593 1720 37
Pan American Petroleum Corp.
Aldiin 1-A NW NE 10-30-:6 8-22-58 1492-1512 1582-1614 1685 79
Aidlin 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 :.3..5; 1350-1918 1949 96
Q. ]. Hoover 3-B* NW SW 11-30-16 11-30-58 1748-1774 1841--1874 1980 185

4°1/2" Production Castng.




HORSESHOE GALLUP FIELD
SAN JUAN COUNTY, NEW MEXIC;
WELL COMPLETIONS AS OF FEBRUARY 11,1939

Exhibit No. 10

D

Horseshoe Canyon

Ute

* 4-1/2" Production Casing.

NE NW

9-30-16

SW SE 33-31-16

11-22-58

9-7-58

1481-1520

1135-1142
1146-1166

'1169-1178

1257-1278

AT AN YT e T IR TR T T TR R = ) ot 4
Operator : : Location : Completion Perforations : Total Potential K
Lease ©oWell No.o o 1/4 1/4 Sec.~Twa-Roy @ Date : Sand A" : Sand "B” Dodepth o BOPY CGUR
Pan American Petroleum Corp.
O.] Hoover 4-B * SW NW (1-30-16 - 1-22-59 1684-1720 1792-~1813 1885 59
0. J. Hoover 5-B NE SW 11-30-16 1-18-59 1832-1368 1938-1961 2030 15
. 0. J. Hoover 6-B SW SW [1-30-16 2-1-59 1943-1970 2026-2060 2117 189
0. J. Hoover i1-c * SE SW 11-30-16 11-14-38 2056-2076 2146-2175 1856 216
Petro-Adas, Inc. _
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 1162-1206 1278-1306 1365 120 195/1
Horseshioe Canyon 1-B NE NE 9-30-16 7-23-57 1504-1542 | 171} 134
Horseshoe Canyon 2-B SE NE 9-30-16 12-4-58 1245-1239 . 1459 192
1308-1322
. . Horseshoe Canyon 1-C NW NE  3-30-16 10-9-58 1522-1566 1730 112 TSTM
Horseshoe Canyon 1-D NE NE 5-30-16 10-7-58 1088-1133 1182-1222 1265 148
Horsesioe Canyon 2= SE NE 5-30-16 10-10-58 1073-1121 1260 140
Horscshice Canyon NW NE 5-30-16 10-13-58 1086~1136 1169-)175 1265 133
Horseshoe Canyon SW NE 5-30-16 10-16-58 1070-1101 1240 136
1104-1114




HORSESHOE GALLUP FIELD

SAN JUAN COUNTY, NEW MEXIC) Page No._§_
WELL COMPLETIONS AS OF FEBRUARY 11, 1959 Exhibit No._10_
Operator ; T .s : Earr&ﬂ,mnmﬁos i Cc.EEn..:c: : ?Qou.mzo:m = o Total I:.Li Potenrial T :
Luans o ¢ Well No. v 174 1/4 Sec.-Twn-Rng Onge : Sand "A” T Sand '"B” Codepth @ BOPO GOR
m-onn.ol)n_uw.. Jac. ) . T E——
Ute 2 NW SE 33-31-16 9~18-58 1140-1182 1266-1278 1350 131




CHIMNEY ROCK FIELD

Page No. 9
SAN JUAN COUNTY, NEW MEXICO Exhibit No. 10
WELL COMPLETICNS AS OF FEBRUARY 11, 1959 —
= —— R T X A e = ST
Operator : S Location ¢ Completion : Perforations : Total : Potenual
Lease ———Nell No. @ 1/4 1/4 Sec. .gs?m : Date . Sand "A" : Sand "B" ;. Depth BOPD GOR
. Bayleas Oll Company
Navajo 2 SE NE 5-31-17 5-18-58 1111-1163 ¢ 1225 60
Navajo 4 NE NE 5-31-17 5-18-58 1133-1166 * 1166 50
Honolulu_Oil Corporation .
Navajo 2-5 NE SE 5-31-17 12-5-58 1107-1117 1170 39
Humble Oil & Refining Co.
Navajo 1-F NW NW 4-31-17 11-5-58 1147-1160 1227 30 i67/1
Navajo 2-F SW NW  4-31-17 10-20-58 1118-1152 ¢ 1132 39 182/1

e Nevajo " 3-F NW SW  4-31-17 1-26-59 1084-1116 1126 117 129/1




HORSESHOE GALLUP POOL
SAN JUAN COUNTY, NEW MEXICO
CORE ANALYSIS OF SANCS "A" AND 8"

'('[l:t'y\crg/) ((‘)
‘?‘l o’ '}
( N 7 ‘L’Lr

! 13’

SAND "A" SAND "B"
Average Porosity 14.3 % 18.1 %

’;;“a_[ :‘[p > FLer

Median Permeability 35 md. 95 md. - 27"
Ave-age Connate Water Saturations 40 % 35.5 %
Average Total Water Saturatons 40.1% 40.6 %
Average Residual Oil Saturations 13.5 % 15.5%
Number of Wells 22 18

El Paso Natural Gas Products Company
Case No. 1596

Exhibit No. 11

Date Fepruary 18, 1959




El Paso Natural Gas Products Company

Case No. - 1596
Exhibit No. 12
Date February 18, 1959

HORSESHOE GALLUP FIELD
SAN JUAN COUNTY, NEW MEXICO

BOTTOM HOLE PRESSURES SANDS "A" AND "B"
Operatorx : : Location : Survey : Shut-In Time: BHP : —
Lease , : Well No. 1i/4 1/4 Sec.-Twn-Rng  Date : Hours : *Sand "A" : ** Sand "B" : *** Sand "B" : Remarks
. T T : AL ety D

El Paso Natural Gas Products Co.

Horseshoe (Canyon

NE SE 4-30-16

1 2-8-59 72 238 201 Natural Completion
Horseshoe Canyon 4 SE SW .3-30-16 11-1-57 48 243 . 209 Natural { omFpletion
Initial BHP Survey
Horseshoe (Canyon 6 NW NW 10-3C-156  1-28-59 43 194 Sancoil Fractured
Hcerseshoe (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
. 10-4-57 48 221 Initial BHP Surveys

Gradient 0.335 psi/ft.

Datum # 4175'

PDatum 7 4075'

*¢® Datum ¢ 4175°




El Paso Natural Gas Products Company

Case No. 1596
Exhibit No. 13
Date February 18, 1959
HORSESHOE GALLUP FIEBLD
SAN JUAN COUNTY, NEW MEXICO .
INDIVIDUAL PRODUCTION TESTS OF SANDS "A" AND "B"
5 o . S T R S,
. Operator : : Location : Swab Test : Pump Test :
Lease : Well No. : 1/41/4Sec.-Twn-Rng : Sand "A” : Sand "B" : Sand "A" : Sand 'B" - Remnarks
: : : BOPD _: BOPD _:BOPD--GOR:BOPD : GOR:
El Paso Nawral Gas Products Co.

"~ Horseshoe Canyon 4 SE SW 3-30N-16W 21 TSTM. 74 125  Neither sand sandoil fractured. -
Horseshoe Canyon 6 NW NW 10-30N-i6W 80 175 119 81  Both sands sandcil fractured. .
Horseshoe Canyon 8 NE SW 4-30N-16W 109 193 89 79  Both sands sandoil fractired. '
Horseshoe Canyon 2-B NE NW 4-30N-16W 100 S0 Nelther sand sardcil fractured.
Horseshoe Ute 4 NE SW 33-31IN-16W 203 264 Both sands sandoil fractured. ,

Adantic Refining Company

Navajo ) SE SE 32-31IN-16W 512 598 Both sands sandoil fractured.
Fan American Petroleum Corp.
Aldlin - 1-A NW NE 10-30N-16W 108 96 Both sands sandoil fractured.




DUAL COMPLETION EQUIPMENT
HORSESHOE GALLUP OIL POOL
San Juon County, New Mexico

Subsurface Equipment

1. 5-1/2", 15.50#, J-55 production casing is set tirough both producing
zoneg and cemented. Cement is civculated across botl: .cnes by t.e
gingle stage metnod. -

2. 1-1/2", 2.75#, §-55, non-upsct tubing will be used to produce the
lower zone. A tension type retricvable production packer will be run
and set on this tubing string. This will maintain separation between
the twn cones. A paraliel tubing string anchor will be run in diis tubing
string to anchor the tubiny string for the top .one.

3. 1-1/2", 2.75%, ]-55 non-upset tubing will be used to producc the top
<one. This tubing string will be latcaed into the paraliel 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 by separate rod strings.

Tubing Head
1. The tubing head will suspend ti.e tubing strings separately.
Pumping Unit

1.+ Existing pumping units are of sufficient rating to pump both -ones at
© the same time.

2. Tne pumping of both .oncs at the same time with the san.e pumping
unit can be accomplisned by using a dual horse's head.

Metering of 0il .

1. Eech zone will produce into a separator. The separators will consist
of a single unit with a Jivider betwecen the separator chambers,

2. Oil from the separator will be nietered by positdve displacement
meters. Inidividual mieters will be used for each zone.

3. After oil is metered it will be commingled into the existing low line
to the existing battery.

4. By metering the oil in this manner it will not be necessary to construct
storage facilitics and separate flow lines for each .onc.

IR




Schematic ;’biogrcm of Subsurface Equipment
Dual Pumping installation

Horsectae - Gallup O Poo!

San Juan County, New Mexico
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HORSESHOE GALLUP FIELD

SAN JUAN COUNTY, NEW MEXICO

v OUAL CARRIER BAR HORSEHEAD INSTALLAYION
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INTERFERGNCE TEST OF
. 33NSON-HONTIN #41 GALLEGOS CAKNYON UNIT

NE/4 SECTION 31, TwP, 28N, RGE, 12

SAN JUAN COUNTY, Niw MEXICO
RECORD OF SHUT-IN WELL HSAD PRESSURES

CASINGHEAD DAYS

MEASUREMENT PEESSURE ~ SHUT
& N -D_A_T—E _-1_3- i _I_l\_' REMARKS
1 6-12-53 4300 PM 0 0 Shut in.
2 6-26~53 - L57 Y Well opened for 3
hours to take State
Potential Test.
7 fessure measured
“‘with EPNG gauge.
3 7-11-53 6:00 PM 462.3 29
L 7-21-53 10:00 PM 463.07 39
5 7-31-53 9:00 AM 463.0 L9
6 8- 5-53 8:00 P¥ 463.05 Sk
7 8- 9-53 12:00 Noon  A463.05 58
8 9-12-53 4315 PM 462.4 7R

NOTE: Measurements #2 through #8 were talken with B & M dead weight gauge,
which has a sensitivity of 1/10#, After closing in the well ai
completion of potential test on 6-26-53, the well was not opened

until after Measurement #8, at which time it was blown through the

S tubing for & minutes to determine if there was any liquid in the

well bore. This showed the well to be absclutely dry,

g | o A




