O'BRIANT ENGINEERING

P.O. Box 10487 Midland, Texas 79702
915-683-5511
915-683-3172

April 8, 1988

Mr. Robert Enfield
P.O. Box 2431
Santa Fe, N.M. 87501
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Examiner S+%xuney

Subject: Bottomhole Pressure Buildup Analysis

A
McCombs No. 1 Well, Wildcat Case No. 63670

Chaves County, N. M.

EXHIBIT NO. /!
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The subject well was completed in the Devonian formation as a gas well
through perforations 8477-8551'. After a small acid job and cleanup. a
four-point test was run giving a calculated open flow potential of 1.8
MMCFPD. Following the 4-point test, the well was produced for an ad-
ditional 45 hours for a stabilized flow period and then shut in for
the™ pressure buildup period. The total period of flow was 49 hours and
the total shutin period was 88.4 hours. The bottomhole pressure (Pw)
was plotted against the log ts/ts+tf where ts 1s the well shutin time
in hours and tf is the flow period in hours. This graph is attached.
The straight-line portion projects an original bottomhole pressure of
3250 psig. This compares with the drillstem test extrapolation of this
zone of 3174 psig. This would seem a reasonable comparison within the
accuracy of the various measurements and plots.

I have assumed that the top zone (8476-93') is the only portion of the
recervoir contributing production at this time. The only reason for
the assumption is the fact that the buildup appears to be a single
zone and the fact that the upper zone appears qualitatively and gquan-
titatively better. Also, there was communication during the acidizing
and the upper probably received most, 1if not all of the stimulation.

The various f?ctors used in this analysis and their source are as fol-
lows: T = 626 R - DST, Z = .8722 - DST, q = 787 MCFPD avg.- measured,

p=0.5cp - DST, h = 15" - log, # = 15.5% - log, p*x = 3250 psig -
plot, P = 2836 psig - calc., m = 995 psi/cycle - plot, ¢ = .000013
1/psi - DST, rw = .33' - log.

From these data, 1 have calculated the effective permeability to gas
(kg) in this zone to be 5.3 md. The transmissibility of the zone
(kh/u) then becomes 127 nd-ft/cp. The skin factor (s) calculates to be
about -4.8. This compares with the DST calculations of kg = 3.1, - kh/p
= 91, and s = 12.5. Apparently, the acid stimulation improved the
wellbore skin effect from a damaged zone ( positive s ) to an improved
zone ( negative s ). The radius of investigation (rinv) for the DST
was about 96' and for this buildup, it calculates to be about 699'.
These calculations are, of course, rough estimates at best since the
various recservoir properties can certainly change away from this well-
bore. The equations for pressure behavior in an infinite reservoir are
only applicable for a certain dimensionless time and the radius of in-
vestigation is an order of magnitude estimate. -

”1 7



Some thought was given in this regard for the drilling of an offset
well either 2000' or 3000' away. Assuming the reservoir properties re-
main the same and steady state conditions are not reached within a
3000-foot radius of the subject well, it would have to be shut in 1629
hours to have that radius of investigation. The producing period re-

quired is estimated to be about 30 days at 1 MMCFPD. An rinv = 2000’

would require 724 hours shutin with a producing period of 14 days at 1
MMCFPD. These estimates are highly speculative at best.

I appreciate the opportunity to perform this analysis for you.
let me know if you have any questions.

ey »

G. Thane Akins, P.E.

Please
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FTF  Flawrate  Cum. Gas _ Cond. (64.72AF1 @ SO2F)
Tircw psig MCF/D MCF Bbls. Curn.  Ebls/Mtief  Comments

[N Y]
i

n:l:l-
5

oF

1400 2210 a 0 0 0 0 SITP prior to test; well shut-in
@12:45FM, 3/24/88.

1500 1360 353 13 0 1] 0
1600 1840 465 74 0 0 0
1700 1720 €00 52 5 3 B84 48
1500 1570 25 az & il 11207 Start extended flow test.
19100 1495 o0 12¢ 2 13 95.61
20 1440 720 169 4 17 |1 RES
21100 1420 23 130 4 2 11022
2200 1435 734 222 3 24 107.3"
2Z00 1260 1 043 267 4 28 104 29
.00 Y280 264 I0e 2 K3 10067
100 1210 920 T46 2 24 9319
200 1200 295 304 ES 7 2647
Z.100 1170 312 422 2 z9 9252
4:00 1160 £33 453 2 41 8338
S0 1140 870 495 3 44 e2.87
600 1120 270 531 2 4 g6 57
700 1120 &7n SRS 2 4 24 57
3:00 1100 870 &04 z 51 €4 45
200 1030 70 €40 Z 53 g2.&n
1000 1070 &70 676 P 5o 8132 Shut-in to pull 24 hr. boribs.
1100 --= --- -— - Fan 120 b, bornbs,
1130 1400 -— -— -~ Reopened vell.
1200 1250 1,131 T2Z 2 57 T2T9
300 1110 1,005 765 1 Bt 7578
14100 11340 &30 a0z 3 &1 602
JERAL {040 293 2400 Z €4 TE.21
{020 290 877 Z ££ Ta27
10z0 &30 14 z &a 7440
295 ez 951 1 £9 7258
ERU 72 G957 Z 71 T1.93
S0 273 123 i T2 TOES
A0 sy 1 058 i 72 200
2 o3 1,9z 2 75 6e70
2300 &0 781 1,124 1 76 67.61
000 g T 1,157 1 77 £E 57
100 200 T 1,120 1 7z €557
200 200 791 1,222 iy 20 €544
EREN ] 7 2 gz €521
4400 =Y 7 2 24 £522
S -0 = 751 2 e 65.13
o 230 TRD EATES 2 £3 S 0R
700 30 TED 1,334 Z Ea| £5.74
SR K] Te5 1,416 0 91 4 25
SO0 o90 751 1,449 0 a1 6z 81
1000 290 78 1,421 k4 94 €3 4%
1100 230 781 1,514 i 2% 63 .41
12:00 290 T 1,546 2 ag £327
13:00 290 751 1,579 2 100 62.34
1400 370 781 L&t | 101t 6268
1500 820 el 1,644 1 102 62.05
1600 &0 et 1 676 2 105 6263 Shut-in for appx. 9€ hr. build-up.
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*Le* yvour Interest in Measurement be our Concern™

PRECISION SERVICE INC.
Flow Measurement Engineers Run No. unt-—1q
Analysis Results Summary Date Run 04/01/98
& Casper, WY 82601 Date Sampled 03/30/69
Analysis For: RENMNETT & CATHEY WRLN,
Lease: . HeCOMRS #1 Producer ROBERT ENFIFELD
Location A County CHAVES State NEW MEXICO
Purpose WELL TESTY Sampled By B & C WRILLN.
Sampling Temp. g .°F Atmos Temp. °F
Volume/day 6115 MCF Formation
Pressure on Bomb 210 PSIG: Line Pressure___ 005 . o PSYA _ psiG
GGas Component _ Analysis Press. Rase! 14,73
Mol. % Lig. % GPM
Per MCF
Carbon Dioxide CO3 3,660 BTU Dry 1242
Oxygen O3 . BTU Wet 122
Nitrogen N3 M.oodh Calc. Specific Gravity .80 ﬁp

Hydrogen Sulfide H5S

@ Std. Press, 14,696

Methane C1 6H9 . TTH 11.824 BTU vy 1239 .
Ethane C2 10, aM0 2804 BTU Wet 1218
Propane C3 G Ry 1,791
Iso-Butane 1C4 1.314 RN Calc. Vap. Press. #/Sq.in.
Nor-Butane NC4 1.993 VO2Y Reid Vap. Press. #/Sq.in.
1s0-Pentane ICS G172 LA Z Factor 99462
Nor-Pentane NCS 506 183 N Value 1.,27865
Hevanes plag s L2l 3 five Mol Wt 23,3359
Hexanes C6 five Cu Ft/Gal
Heptanes
Heptanes Plus C7+ Run by JEFFREY A, PROPP
Tota! 1o0.000 18,10y Caleutated 8y  JEFFREY A, PROPP
Pentane + G.P.M. LARD
Proparne + GPPi KN Ethane + GPM &6, 317
DéE-1b Gasoline P13

Romarks .

[
Lo
RSN §
CFO
s O Ty
b !
G e
Distribution: oo i -
g 0 9
2o 5 O
U b
s 1
_ L 5 <h
O & O
IL = = &
O\
aa] Ll w
T <€
(@]
VoI / ”~



el

-

40-67 (5-83)

CITIES SERVICE OIL AND GAS CORPORATION
NATURAL GAS LIQUIDS DIVISION
POTENTIAL NEW CONNECTION REPORT

TO Tom Dixon ‘ TEST DATE 3'30"88 4'1'88

FROM __Roger Thompson PLANT (AREA) Bluitt (Cato)

PRODUCER Robert N. Enfield

LEASE NAME__MCCombs WELLNO, 2
FIELD NAME Wildcat MAP NO._ 17-28

COUNTY __Chaves STATE __New Mexico

WELL COMPLETION DATE __3-20-88 OLD shea_ 01d

WELL COMPLETION DATA

LOCATION __1650' FNL, 990' FWL, Sec. 29, T7S, R31E, Chaves Co. New Mexico

R
PROD. FORMATION__Devonian.

POGG THRU _Tubing PEFORATIONS 8477 To 8557"  packepseTe _ O+:6!

TBG0.D.__2 3/8 T8G.1.D. £sG0.0. 14 1/2 CSG 1.D.

TYPE SEPARATOR__Stack pack wp 10,000 psg) ,L:gSQTV'VOET_L Test equip. on location
2.2 R FROM____ 8" _ INCH LINE;SYSTEM PRESSURE, PSIG 15

REMARKS: __Measurements from well loc.

WELL TEST DATA

SHUT-IN SURFACE

PRESSURE. PSIG 0 S6_2210 718G 144 Hrs, HRS. SHUT-IN
PRoseURE peic CF _stable @ . ¢sG__890  TBG 1h/6k CHOKE SIZE
SEPARATOR PRESSURE 220 ATMOS. TEMP. of __80 - 30 SP.GRAVITY _0.826

GAS SAMPLE TAKEN

TEST/GEM?%._LLZZ_ CHARCOAL, COMPRESSION, CALC._Charcoal YES XXX 220

HyS 4 MOL% C0y__3.38 _ MOL% TOTALACID GAS_3.40  MOL%

GAS PRODUCTION 814 McFD SRR kw66 sopp WATER PRODUCTION _©_ BwpD
Condensate 6l

GAS/0IL RATIO CF/BBL DIXRRAVIEY, AP .? PRORATION BASIS

LEASE ALLOWABLE __N/A _ CAL DAY VOL.MCFD PRODUCING METHOD___Flowing

RIGHT-OF WAY TERRAIN _Pasture,Private Road,Easy

NUMBER OF WELLS ON LEASE___ Qne WELLS PRODUCING DURING TEST __One

REMARKS:

P LA



