Supplement to
APPLICATION FOR CLASSIFICATION AS

HARDSHIP GAS WELL

--Kimbell 0il Company of Texas

palazar Well No, 4-E
N3 section 34, T.25N., R.6W., N.M.P.M.

Rio Arriba County, New Mexico

Basin Dakota Pool

The applicant expects that total restriction of gas production
from this well over an extended period of time will result in

"underground waste" (as defined by the General Information Ap-
plicable to Hardship Gas Well Classification). This expecta-

tion is based on two points discussed below.

First, this well has produced a regular amount of water, which
means that suppression of the gas flow will also suppress re-
moval of this water from the wellbore. As shown in the Report
prepared on 8-15-85, this could cause permanent "skin" damage
to the formation face. The water production averaged 4.5
bbls/day or an average gas/water ratio of 2.17 bbls/MMCF. Reg-
ular production, which will prevent this water from accumul-
ating in the wellbore, is indicated as the only preventative
action against permanent formation damage.

Secondly, the wells in the surrounding area indicate that form-
ation damage due to water accumulation may have occurred. Two
of these wells have been abandoned and may have not produced’
their true potential due to water damage. These wells are the
Farming E No. 3-E in D-2-24N-6W and the Salazar No. 4 in H-34-
25N-6W. There are two wells in the south half of section 34
which may have suffered damage due to shut-in periods in the
last 5 years. These wells are the Federal Wells No. 3 and 3-E.
We will attempt to prove that these wells experienced lost
productivity and potential recoverable reserves in the hearing.
Their performance is documented on the enclosed Production
Tables.

As discussed in the Engineering Report dated 8-15-85 (which
calculated a minimum flow rate to prevent damage to this well),
unless sufficient gas production and incumbent water produc-
tion is allowed this water cannot be removed from the wellbore.
The exposure to accumulated water could cause permanent form-
ation damage and this would result in loss of gas reserves due
to the reduction in permeability. Prolonged shut-in of this
well could produce this result and it has already been shut-
in since June 1985.

The well had not been damaged as of June based on the deliver-
ability test. The potential problem of damage to this well
cannot be solved by completion practices because it is just
that--a "potential' problem and not an actual problem at this



time. Therefore, no mechanical operations are appropriate un-
til such time as damage has actually occurred. The historical
attempt to prevent the problem was full production of this well
initially to remove excess frac water and formation water.

This led to the overproduced status of the well. Also, El Paso
Natural Gas Co. (the purchaser) was contacted when the well

was shut-in to deterfnine what preventative steps could be

taken to alleviate the overproduction problem and also prevent
the possibility of long-term damage to the formation by water
accumulation due to lack of production. The result of those
contacts was our Administrative Request in August, and upon
subsequent discussions with the NMOCD staff in Santa Fe, the
scheduling of the hearing and this application for temporary
relief. Our motivation is to prevent damage, as being the best
cure for formation damage. We seek a minimum flow rate to pre-~
vent damage and potential loss of reserves.

As illustrated by the attached production table and graph, ini-
tial production of this well was on May 12, 1984 and water pro-
duction has varied from essentially 3.3 to 8.9 bbls/day with
water ratios between 1.75 bbls/MMCF and 12.33 bbls/MMCF, with
an average of 2.17 bbls/MMCF. This performance indicates that
the water influx is a regular occurrence and only regular pro-
duction of the gas will prevent any water accumulation. The
Report dated 8-15-85 shows that gas production of about 13,550
MCF/month is required to prevent the pressure drop which would
occur if the well were damaged.
Gas Reserves Lost: -
Estimated Original Gas-In-Place:
Volumetric Calculation = 3.95 BCF
BHP/Z vs. Cumulative plot = 4.45 BCF

Recoverable Reserves (assume 857 recovery)
3.35 to 3.78 BCF

Preliminary decline curve projection:
1.8 BCF

'Cumulative Recovered as of 6-85:
586,993 MCF

Both the materials balance and decline curve analysis are sub-
ject to error at this point, due to the limited production his-
tory and pressure tests available.

Lost reserves are not possible to determine at this point
because the well has not suffered the pressure drop and erratic
productivity loss resulting from damage. However using the
radial flow equation developed in the 8-15-85 Engineering Report
and setting the parameters to 1 (indicating no change) except



for q (flow-rate) and pressure drop, one can see that a pressure

drop of 50 psi will result in a 75% drop in flowrate. If the
portion of this drop due to skin damage equals 10 psi, the
reduced flow due to damage would be 20%. Also, according to
Allen and Roberts in Production Operations, Vol. 2, a loss of
50% of the producibflity will occur with a 5-fold decrease

in permeability at the well face due to damage. Thus the re-
sultant loss of reserves could be large with formation and pres-
sure alterations as outlined above, During the hearing we

will attempt to show the amount of loss the adjacent wells may
have experienced due to water accumulation.

The producibility of this well is shown by the attached deliver-
ability tests of 1984 and 1985 and the Production Table and
plot. The well has had an average production rate to date of
1947 MCF/day. At present we believe that production is neces-
sary to maintain this potential flow rate and prevent irrever-
sible loss due to damage. But currently available tests show
that abnormal producibility decline has not yet occurred.

A plat of the area is attached and list of adjacent wells.
See attached Production Tables of adjacent wells.

This well is overproduced by 317,158 MCF, which is 11 times
over its allowable.
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WELL NAME Salazar Federal 4-E

PRODUCTION TABLE

WELL LOCATION __ F-34-25N-6W

Perfs 6422-6672

Completion Date 2-21-84

Initial Potential 4984 MCF/day
CP= 787

Initial Pressure
Initial GOR/Gravity

DATE PRODUCTION OIL /H0| RATE CUMULATIVE GAS RATE CUMULATIVE
? , DAYS / PRODUCTION | /Day WATER . PRODUCTION | /Day
SHUT-IN BBLS WATER BBLS MCF MCF
1984
5-84 |16 15 |592 60 3.75 60 30623 1914 30623
6-84 |30 0 {886 120 4.00 180 68512 2284 99135
7-84 7-84 |24 7 1627 145 6.04 325 56585 2358 155720
7 8-84 {31 0_1817 129 | 4.16 454 70303 2268 226023
9-84 |30 0 |826 127 4,23 581 _ 68117 2271 294140
10-84 {31 0 1494 124 4.00 705 54225 1749 348365
11-84 {14 16 |410 124 8.86 829 26494 1892 374859
12-84 131 | 0 1663 124 4.00 953 l 61491 1984 436350
1985
1-85 131 0 1666 120 3.87 1073 61657 1990 498047
2-85 |23 S {340 92 4,00 1165 38233 1662 536280
3-85 1 1 30 | 54 - 8 8.00 1173 649 649 536929
4-85 | 2 28 0 0 0.00 1173 4696 2348 541625
5-85 114 17 1425 70 5.00 1243 29085 2078 570710
1-85 6-85 | 9 21 (143 30 3.33 1273 16283 1809 586993
2
7-85 | 0 31 0 0 0.00 1273 0 0 586993
8-85] O 31 0 0 0.00 1273 0 0 586993
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Salazar Federal Well No. 4-E
F-34-25N-6W

Rio Arriba, New Mexico

Date Production began: May 1984
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""" NEW\..2XICO OIL CONSERYATION COMMISSION .

_ WELL DELIVERABILITY TEST REPORT FOR 19 84 .~ Toim C122-A
) R Revised t-|-¢6

.j-:bTu nAME . POOL SLOPE FORMATION counTy . 7
| Basin Dakota n= ,75 Dakota ' Rio Arriba
[:S;a-'nv E s . WELL BAME AMD NUMSER 7]
. fimg Oil Company, Inc. "~ "Salgzar 4LE
UNIT LETTER - sccrion c o TOWMSHIP ¢ RANGE PURCHASING PIPELINE
) 258 6H El Papo Natural Gas Co.
CASING 0.0, = Inlifll CASING | D «~ INCHES SLT AT DEPTH ~ FECY TUBING 0.8 «~ INCHES TUBING t D = INCHCS TOP —~ TUBING PERF., - FEEY
GAS PAY 2OMEL ] WELL PRODUCING THAY GAS GRAVITY CRAVITY R LENGTH
raowm 6!'22 10 €612 casne roveme X - <661 4245
) ) BATL OF FLOW TISY . DATE SMUTeIN n‘ausvu MLASURED
v ulgeBl v " 7-20-84 3 % 7-27-84"
' ; ’ PRESSURE DATA -~ ALL PRESSURES IN PSIA
{2) Flowing Caslng |(b) Flowing Tnblng](c) Flowing Meter (d) Flow Chart (¢} Meter Errvor (f) Friction Loss (g) Averspe Meter
. Pressure (DWt) Pressure (DWt) Pressure (DWt) Stetic Reading (ltem ¢ — Jtem d) (s=c)or(b~—rc) Pressure (Intepr.)
gla . |- 637 32 317 45 315 m
(h) Corrected ‘letor (1) Avg. Wellhend }(}) Shut-in Casing (k) Shut-in Tubing |[(1) P. = higher value | (m) Del. Preasure {n) Scparstor or Dr-
Pressure (g + @) |Press. P = then Pressure (DW) Pressure (DWt) of (J) or {k) hydrator Pr. (DWt)
) R . Pd = 50 7'.]5‘t for cri?lcnl flow onty
6 | 637 13371 1337 1337 669 635
FLOW RATE CORRECTION (METER ERROR)
- - ftem ¢ Itemc Corrected Volume
Integrated Volume —~ MCF/D _ | Quotient of Prpm— » ' o d -
‘ 'Y . .0 s ’ 2
2295 1.0158 1.0079 .. .
WORKING PRESSURE CALCULATION
Rz
(1ae™% (F, Qu? (1000) (1« ") (¥, 0 (1000 p2 . P l=p24R? P, = AlP,?
DELIVERABILITY CALCULATION
D= Q [.P.S;-_Pd;] = o o i ( 100667 ) i
P’ - Py 2313 1,340,008 . A - 100496 - 2428 MCF/D
L ' ’ l’ 256’128
REMARKS:

"This well has oritical flow =-.
* Use FTP (b) for Py (1). -

SUMMARY
o b 316 poin Company_ S1MS OIL COMPANY, INC,. ~"""
or 1337 Paia oy_B, A, Clement v Allos ceds
! - qt 2313 MCFP/D e __Prod, Supt,
p. 729 Psla . Witnessed By
Py 669 Pels | . Company

D 2428 MCF/D



NEW f - .ICO OIL CONSERVATION COMMISSION'

WELL DEL'VERABIL'TY TEST REPORT FOR 19_"7 5 Form C122-A
. Revised 1-1-£6

| PoOL wame - 1 roOL SLOPE FORMATION cCOUNTYTY

Basin Dakota n= o715 -' Dakota Rio Arribe
Heter Mo, 94-932
r K;l;on 011 Company of Texas : e “_o - ﬂahmr No. 4B
:u-n I.;Y(!: “ secrion % """””2;' RANSE 6w ;;:c-;::on;}::‘;‘al ua' co‘
Lc.,...i:;ba weREs mm;o&;"" 5e ;7;". e w""g:;;:r, RS numi:;?-’ wewEs 7o _,&.;2"...-.“.
iz = ..': Tont 6672 . Wi »...o:.':.":.ux B c.‘:%‘ e..v.'éﬁ."..
— » . _.%m o :“:M, , | m; w;;:m VTITITTT

PRESSURE DATA — ALL PRESSURES IN PSIA

(s) Flowing Cesing |[(b) Flowing Tublngl(e) Flowing Meter (d) Ftow Chart (e) Meter Error (t) Friction Loss (g) Average Meter
Pressure (DWt) Pressure (DWt) Pressure (DWt) Ststic Reading (Item ¢ — Item d) (a=c)or(b-c) Pressure (Integr.)

912 787 262 256 o« 525 259

(h) Corrected Meler |(1) Avg. Welthend [(J) Bhul-in Casing (k) Shut-in Tubing |(1) P. = higher value | (m) Del. Pressure (n) Separstor or De-
Pressure (g + ¢) | Press. P' s (h+1) Pressure (DWt) Pressure (DWt) of (J) or (k) thydrator Pr. (DWt)

Py = ‘" %P, | for criticel Tlow only
268 787 3R | 132 132 529 784

FLOW RATE CORRECTION (METER ERROR)

- item ¢ Jteme Corrected Volume
integrated Volume — MCF/D Quotient of -
Item d Jtem'd
2035 l.om 1.0116 Q= 20579 MCF /D
WORKING PRESSURE CALCULATION
r?=
(1—e™% (F, Q2 (1000) (t—e" ") (F, qm)’uom p,? P, 2=p 2+ R? P, = AP}

+ 260 J4,759 104,933 619,369 724 02 851

DELIVERABILITY CALCULATION

,,ci_yd?"_ - n n -
Y YU [ SVOR Ly R
1,028,483

REMARKS:
This well bas eritigal flow =
Use FIP (b) for Pg (1)
SUMMARY
Item h 26! Psis Company _Kinbcll_ﬂ.u_cmot_w__—_-ar
P ___1’22_____ Psla sy_B,__L'_m_.uﬂt S
Q __2059___ MCF/D Tie__Prod, Bupt.

Psla Witnesred By
' V

pd___529_____ Psis Company
D 2682 MCF/D




G-= Y3540 (p)(iI- 5«.0.) (bf/P/z_) (35.3) (A) (h):

TR R

G - Orl‘jlnq/ 7as in place ,cFf

@= POI"O%H"S
Sw= water Sa‘fura fiopy

BHPfaz= initit] Bottorm Hole essure /Z ) PSC

TR = temperature Reserveir,
Area. of drai nage ) acres

A<

h= thiclc ness , Feet
Given &

Bﬁtp/z’:c’s-/- = /?00 ﬁ" .

TR = °R

h = 90 4F
Assume !

g= s0% (fiehl aw)

Sw= 4/00/0 (, X u)

A= J6o cares
Sofution

944/@51/20 et
or 3. ‘?5 Besf

°R

é- 4/35@5"0) (1-99( Jg00) ( 35:3)C160)CT0) "

640
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WELL NAME Ferming E No. 3-E

PRODUCTION TABLE

Completion Date 1981
WELL LOCATION D-2-24N-6W Initial Potential
Perfs Initial Pressure
¢
Initial GOR/Gravity
DATE PRODUCTION OIL/H,0 RATE CUMULATIVE GAS RATE CUMULATIVE
CP DAYS / PRODUCTION /Day WATER PRODUCTION /Day
iz SHUT-IN BBLS -WATER BBLS MCF MCF
1981
03-81 375 0 }0.00 0 32192 32192
4-81 04-81 333 0 {0.00 0 38024 70216
5 05-81 240 5750 5750 37108 107324
06-81 144 7750 13500 21278 128602
07-81 50 6500 20000 5819 134421
08-81 |0 31 0 0 |0.00 20000 0 0.00 134421
09-81 | O - 30 0 0 {0.00 20000 0 0.00 134421
10-81 10 31 0 0 0.00 20000 - 0 0.00 134421
11-81 {0 30 0 0 0.00 20000 0 0.00 134421
12-81 | O 31 0 0 ]0.00 20000 -0 0.00 134421
total 1142 20000 134421
1982
01-82 {0 31 0 0 (0.00 - 20000 0 0.00 . 134421
02-82 |0 28 0 0 (0.00 20000 0 0.00 134421
03-82 {0 31 O 0 }0.00 20000 0.00 134421
04-82 |0 30 0 0 [0.00 20000 0 0.00 134421
05-82 0 0 |0.00 20000 35 134456
06-82 | O 30 4] 4] 0.00 20000 0 0.00 - 134456
Zone Apandoned




WELL NAME

- -

N

Salazar Well No. 4

PRODUCTION TABLE

WELL LOCATION H-34-25N-6W

Completidn Date
Initial Potential

Perfs Initial Pressure
) Initial -GOR/Gravity
DATE PRODUCTION OIL/H,0| RATE CUMULATIVE GAS RATE CUMULATIVE
cp DAYS / PRODUCTION | /Day WATER PRODUCTION | /Day
ia Af%gg&g{t BBLS -WATER BBLS MCF MCF
65 1965 | 358 7} 611 0 | 0.00 0 94245 263 742389
1970 | 365 0] 270 0 | 0.00 0 42348 116 1046600
15-74 1973 | 365 0| 146 0 | 0.00 0 28568 78 1148050
7 1974 | 358 71114 351 .98 351 18662 52 1166712
1975 | 365 0O} 33 358 .98 709 24036 66 1190748
1976 | 365 0| 105 359 .98 1068 27918 76 1218666
1977 | 365 0| 63 343 .94 1411 21953 60 1240619
29-79 1978 | 365 0j 76 348 .95 1759 25159 69 1265778
2 1979 | 358 71 50 346 .97 2105 - 15083 42 1280861
1980 | 365 0} 81 369 | 1.01 2474 ~ 17114 47 1297975
1981 | 255 110 | 105 250 .98 2724 14134 55 1312109
1982 80 285 | 48 164 | 2.05 2888 2415 30 1314524
1983 33 332183 17 .52 2905 1630 49 1316154
1984 0 365 0 0 | 0.00 2905 0 0 1316154
Zone |abandoned




WELL NAME Federal Well No. 3

PRODUCTION TABLE

Completion Date

11-1-63

WELL LOCATION  L-34-25N-6W Initial Potential 6152 MCF/Day
Perfs 6518-6662 Initial Pressure SICP = 2322
' Initial GOR/Gravity

DATE | PRODUCTION OIL/H,0| RATE | CUMULATIVE GAS - RATE | CUMULATIVE
P DAYS / | PRODUCTION | /Day WATER PRODUCTION | /Day
n SHUT-IN BBLS | WATER BBLS - MCF MCF

estimated

1965 | 365 0 | 4350 0] 0.00 0 182813 | 501 434736
2 1970 | 335 30 | 2104 o/ 0.00 0 138997 | 415 1643882
2 1973_| 358 7 12304 0]0.00 0 265392 | 741 2647309

1974 | 365 0 | 2446 0] 0.00 0 230591 | 632 2608809
2 (75) (1976 365 0 |1918 0l 0.00 0 191954 | 526 3007041

1977 | 365 0 |1713 0 0.00 0 190858 | 523 3197890

1978 | 365 ol1s41  353| .97 353 181755 | 498 3379654
_81 1980 | 365 ol1196  368]1.01 1117 160931 | 441 3698353
;-81 1981 | 314  s1lizz2 307] .98 1624 - 129774 | 414 3828127

1982 | 231 134 |1209  267]1.16 1691 - 96681 | 419. 3924808
2-83  li9g3 |150 215| 838 127 .85 1818 75708 | 505 4000517
2 1084 | 115 250 | 555 163 |1.42 1981 60147 | 523 4060663

1985 | 69 51| 475  1051.52 2086 39034 | 566 4099697

{(through April)




WELL NAME Federal Well No. 3-E

PRODUCTION TABLE

Completioh Date 6-9-80

N,

WELL LOCATION I-34-2N-6W Initial Potential _ 2227 MCF/Day
Perfs 6509-6720 Initial Pressure CP= 385
* Initial GOR/Gravity
DATE | PRODUCTION OIL/H,0| RATE | CUMULATIVE GAS RATE | CUMULATIVE
P DAYS / | PRODUCTION | /Day WATER PRODUCTION | /Day
ia SHUT-IN BBLS 'WATER BBLS' MCF MCF
cotiﬂl‘étcd
5-80  |1980 ,
2 {130 23 | 473 216 | 1.66 216 59500 | 458 59500
3-82  |1981 | 305 60 | 568 11 | .36 327 115893 | 380 175393
| 1982 | 250 115| 576 134 | .54 461 79921 | 320 255314
2278 lioes |140  22s{374 81 | .58 542 50768 | 363 306082
—84 1984 | 165 250] 425 120 | .73 662 56757 344 362839
2 1985 | 77 43 {109 51 | .66 713 28946 376 391785
(through April) -




LIST OF ADJACENT WELLS/OPERATORS

Operator Well Name Well Location Proration Unit

£
wp

Merrion (abd) Sal. G..Com 26 1 m-26-25N-6W section 26

Kimbell Sal. Fed. 3 h-27-25N-6W El section 27
Kimbell Coral 2 - m-27-25N-6W W} section 27
Merrion 01d Rock Com 2 p-28-25N-6W Ef section 28
El Paso Can. Largo Ut 135 h-33-25N-6W E} section 33
Kimbell Federal 3 1-34-25N-6W Si section 34
| Federal 3-E i-34-25N-6W

Kimbell Federal A 3 m-35-25N-6W Wi section 25

Federal A 3-E e-35-25N-6W
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