2 L on conek\Vwaon i e Lo g
i ' s 7 PL0, Box20eh v .. ADMINISTRATIVE ORDER
1. “STATE OF NEW MEXICO = - 'SANTA FE, " NEW MEXICO o ,
msmv AND MINERALS DEPAR'IMENT ol 87501 NFL - 88

' '?;a;v:;fy;fTP‘few*' '5'1 “INFILL DRILLING FINDINGS! PURSUANT TO © ¢ T -
© -0 ... -SECTION' 271,305(b)' OF THE FEDERAL ENERGY REGULATORY
- COMMISSION REGULATIONS, NATURAL GAS POLICY ACT OF 1978
_ ~AND OIL conszavarxou DIVISION oanEa NO. R=6013-A

OPerator ARCO OIL & GAS COMPANY Well Name Xand No. Stat‘e Vacuum Unlt ‘Well No. 2
Locatiom Unit Sec. 32 'rwp. l7SOUth Rng.34 East Cty. Lea
oo R ' I ' | S
THE DIVISION FINDSt.

(1) That Section 271.305(b): o! the Federal Enerqy Regulatory Commission’ Regulatione promulgated
pursuant to the Natural Gas Policy Act'of 1978 provides that, in order for an infill well to qualify
as a new onshore production well under Section 103 of aaid Act, the Division must find that the
infill well is -necessary to effectively and efficiently drain a portion of the reservoir covered

by the proration-unit which cannot be so drained by any existing well within that unit.

(2) That by Order No. R-6013-A, dated February 8, 1980, the Division established an administrative
procedure whereby the Division Director and the Division F.xam.ners are empowered to act for the
Division and find that an infill well is necessary. *

(3) That the well for which a finding is sought is.oompleted in the Vacuum Grayburg San ‘Andres

Pool, and the standard spacing unit in said pool, is Lo A0 e " acres.
‘(4) That a 40 7 taere proration unit comprising the L NW/4SE/4 ' .
of Sec.. 32 . Twp. 17South, Rng. 34 East . is| currently dedicated to the State Vacuum
: Init Well No, 14 located in Unit. J | of said section. -

(5) That this proration unit is (x) standa.rd ( ) nonstandard: it nonstandard, aaid unit was previous
approved by Order No. NA , ; O :

. : Cam -

(6) 'rhat said proration unit is not beinq etfeotively and et!ioiently drained by the existing
well{s) on the unit.

(7)i That the drilling and completion of the well for which a finding ia sought should result in

the production of an additional 12, 950 _MCP of gas from the proration unit which would not
otherwise ‘be recovered. '

(8) That all the requireuents of Order No. R-GOlB-A have been complied with, and that the well '
for which a finding is sought is necessary to effectively and efficiently drain a portion of the
reservoir covered by said proration unit which cannot be so drained by any existinq well with:.n the’
unito . R .

(9) That in order to permit etfective and efficient drainaqa ot uid proration unit. the subject
application should be approved. .

IT IS THEREFORE ORDERED:

(1) That the applicant is hereby ‘authorized to drill‘the well described in Section I above as an
infill well on the existing proration unit described in Section II(4) above. The authorization
for infill drilling granted by:-this order is necessarﬂ to permit the drainage of a portion of the
reservoir covered by said: proration unit which cannot be effectively and efficiently drained by

any existing well thereon.

(2) . That jurisdiction of this cause is retained for the entry of such further orders as the .
division may deem necessary. -

DONE at Santa Fe, New Mexico, on this__ 8 ~ day of August , 13 84 -
‘ cc: WELL FILE '
‘ ‘ OCD. HOBBS -

NM LAND OFFICE




RS o " OIL CONSERVATION DIVISION - =~~~ .~ = M ./2”3/73...,
: S P. O. Box 2088 . ' ADMINISTBATIVE ORDER:
STATE OF NEW MEXICO : SANTA FE, NEW MEXICO ~ =~ , .
* ENERGY AND MINERALS DEPARTMENT . 87501» el .. .. 'NPL ' _
. ST o o R i . T e ,D )
INFILL DRILLING FINDINGS: punsumr 0 - L N
SECTION 271.305(b) OF THE FEDERAL ENERGY REGULATORY e

.- COMMISSION REGULATIONS, NATURAL GAS POLICY ACT OF 1978
-AND OIL CONSERVATION DIVISION ORDER NO. R-6013-A

<

‘ y S . u_ :‘1 j : ‘.v. | | »v'i | »< - f . _v o  e‘.
_~ operator __JRL0 O/ v bus 424944444 —_ Well Name and No. SZale Yacuvm Ut Wel/ 4623
- Location: Unit__J .Sec._ 35X Twp. Z 7 SovZ4__ Rng. _.Z{’ﬂ:{ Cty. Aes

.
THE DIVISION FINDS:.

{1) That Section 271. 305(b) of the Federal Enerqy Regulatory Commission Regulatlons promulgated

'~ pursuant to the Natural Gas Policy Act'of 1978 provides that, in order for an infill well to qualify
as a new onshore production well under Section 103 of said Act, the Division must find that the
infill well is necessary to effectively and efficiently drain a portion of the reservoir covered -
by the proration unit which cannot be so drained by any existing well within that unit.

{2) That by Order No. R-6013-A, dated February 8, 1980 the Division established an administrative
- procedure whereby the Division Director and the Division Examxners are empowered to act, for the
-'Division and find that an infill well is necessary. .

:‘ (3) That the well for which a finding is sought is oomnleted in the : k&zufﬁ na4z!
‘ o Pool, and the standard spacing unit in said pooL is () ' acres.
- {4) That a Y1/ -acre proration unit comprising the = #%e &/, . L
of Sec. __32 , ™wp. /7 Sputl . Rng. 24 La _rt is currently dedicated to the gﬂ/: Yoacovwm
Uit @@4 L. /Y located in Unit f ~ of said section.

(5) That this proration unit is (Vf standaru ( ) nonstandard if nonstandard, sald unit was prevxously
approved by Order No. 7 o .

(6) That said proration unit is not being effectxvely and effxclently drained by the exlstzng
well(s) on the unit.

(7) That the drilling .and completlon of the well for wh1ch a finding is sought should result in
the production of an addxtxonal - )2,950 MCP of gas from.the prorat;on unit which would not "

*. . otherwise be recovered.
" (8) That all the requlrements of Order No. R-6013-A have been complled with, and that the well

. for which a finding is sought is necessary to effectively and efficiently drain a portion of the
reservoir covered by said proratlon unit which cannot be so drained by any exlstlng well thhln the
unit. . v

{9) That in order to permit effective and'efficient drainage of said proration unit, the subject
application should be approved.

IT IS THEREFORE ORDERED:

(1) That the applicant is hereby authorized to drill the wall described in Section I above as an

. infill well on the existing proration unit described in Section II(4) above. The authorization
for infill drilling granted by this order is necessary to permit the drainage of a portion of the .
reservoir covered by said proratxon unxt whxch cannot be effectively and effxcxently draxned by

© any existing well thereon.

 (2) That jurisdiction of this cause is retaxned for the entry of suoh further orders as the
Pivision may deem necessary.

.DONE at Santa Fe, New Mexico, on this day of ; e 19 4 .
c ' DIVISION DIRECTOR .  EXAMINER
. ('C{ - bU¢l(F;1LV' . _ - , . ) ‘ s . .

| //M-M 0%“"



 ‘State Vacuum Unit:#23, ,‘_
Lea County, New Mexico

AR #46429

"Infill Finding"
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Rules and Regulations .
Natural Gas Policy Act Inf1]1 F1nd1ngs
Administrative Procedure - |

Rule 3: No waivers from offset operators
' are necessary. See Exhibit 1

Rule 5: See attached approved Form C-101
for the infil well and Form C-102
showing proration unit dedicated.

Rule 6: See Well Comp]etion Report and Log for
= name of the pool in which the infill well
has been drilled and the standard spacing unit
size therefor.

Rule 7: Exhibit 2: Number of/the Division Order
approving the non-standard prorat1on un1t
ded1cated to the we]]

Rule 8: Exhibit i Descr1pt1on of a11 we]]s drilled on
- proration unit.

‘Rule 9: See Engineering Discussion p1us a11 "figures"
assoc1ated within.



a ' o STATE OF New N?léchd = -
ENERGY avo MINERALS DEPARTMENT

OIL CONSERVATION DIVISION
| ' May' 23, 1983

TONEY ANAYA . ‘
} POST OFFICE BOX 2088

STATE LAND OFFICE BUILDING
SANTA FE, NEW MEXICO 87501
(505) 827-5800

ARCO OIL AND GAS COMPANY
P.0O. Box 1610
Midland, Texas 79702

Attention: J. A. Fraga
Administrative Order NSL-1699
Gentlemen:

" Reference is made to your application for a non-standard
location for your State Vacuum Unit Well No. 23, to be

located 1530 feet from the South line and 2490 feet from
the East line of Section 32, Township 17 South, Range 34
East, Vacuum Grayburg-San Andres Pool, Lea County, New

Mexico. y

By authority granted me under the provisions of Rule 104 F
of the Division Rules and Regulations, the above-described
unorthodox location is hereby approved.

incerely,

OE D. "RAMEY
Director

JDR/RLS/dp
cc: Oil Conservation Division - Hobbs

0il & Gas Engineering Committee - Hobbs
0il & Gas Division - State Land Office - Santa Fe

CENTRAL FILES

1



Engineering Discussion of Infill
Drilling on the StateJVacuum Unit
i
B

INTRODUCTION

ARCO 011 and Gas Company's State Vacuum Unit produces from the Vacuum
Grayburg-San Andres field in Lea County, New Mexico. It has been concluded
that to effectively and efficiently produce this reservoir 20-acre well
spacing is necessary. The following is a brief history of the State

Vacuum Unit and the engineering and geological data supporting this finding.

HISTORY

The State Vacuum Unit was formed by ARCO on November 11, 1976 and water !
injection began on July 1, 1977. The unit was developed on 40-acre spacing !
using a 5-spot injection pattern. Primary reserves for this unit were
calculated to be 3,266 MBO, or 24.8% of the 00IP. The unit has shown !
favorable response to the flood producing 347 MBO of secondary reserves as '
of April, 1983. However, several wells have experienced premature water
breakthrough which has reduced the efficiency of the waterflood (see Figures
1, 2, and 3). ' ‘

On July 26, 1983 we completed the State Vacuum Unit No. 23, our second
20-acre infill in the unit (see attached plat, Figure 4). This well had

a 24 hour pump potential of 40 BO, 14 BW and 35 MCFPD. Because of the
short producing history on this well, it is still too early to make any
ultimate reserve predictions. Our first 20 acre infill, the No. 22,
completed February, 1983, has been encouraging: The No. 22 had a 24 hour
pump potential of 189 BO, 23 BW, and 15 MCFPD. The No. 22 is expected

to recover new reserves of approximately 74 MSTBO. Gas production in
association with this oil will be 12.95 MMCF. Figure No. 11 shows the
Unit's predicted performance with the No. 22 infill. The final stabilized
rate on the No. 22 was 75 BOPD and was projected to decline at 30% per year.

ARCO is presently in the process of updating its Engineering Study of 1976
for the State Vacuum Unit. This study will evaluate the current infill
drilling program and will also lay out the final development plans for the
unit. , _ :

GEOLOGY

The Vacuum Grayburg-San Andres field is located on an east-west trending
anticline at the east end of the Artesia-Vacuum trend along the southern
edge of the northwestern platform. The State Vacuum Unit is located in the
western portion of the field (see attached structure map, Fig. 5}. 0!1
production is principally from dolomite in the San Andres formation with
minor contributions from limestone in the Grayburg. The main pay zone
(first porosity zone in the San Andres) is an oolite dolomite continuous
throughout the State Vacuum Unit (see cross-section Eig. 6)ﬂ_ Attached is
Table No. 1 showing basic reservoir data for this unit. ' :
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VOLUMETRIC CALCULATIONS

Volumetric calculations for the San Andres formation in the State Vacuum
Unit yield an original-oil-in-place of 10,381,109 STB for the main pay and
13,305,882 STB for the total pay zone. The Grayburg formation was not
included in any volumetric calculations. These calculations involved
determination of porosity-feet (Ph) for each well. Two isopachs were
prepared, one for total Ph (Figure 7) and one for main pay Ph (Figure 8).
These maps were constructed using logs and core data where .available.
Acre-ph numbers were determined by planimetering the isopach maps.

The original-oil-in-place numbers were calculated by transforming acre-ph
numbers into net hydrocarbon pore volume and converting to stock tank barrels
using a formation volume factor of 1.26. The water saturation used in the
conversion was taken from Figure 9, "Average of First Porosity vs. Water
Saturation" from a field study of the Wasson San Andres reservoir by Shell
0i1 Company. '

SECONDARY RESERVES FOR 40-ACRE SPACING:

ARCO's Engineering Study of 1976 concluded that only the "main pay" section
of the San Andres was continuous enough to be economically flooded.
Secondary reserves were calculated to be 1,300 MBO which represents a ratio
of 0.5:1 of secondary to primary reserves. This low ratio is due to the
main pay being the only zone floodable on 40-acre spacing.

Secondary performance was determined with the aid of one of Atlantic
Richfield Company's computer programs, which calculated sweep-out for a
five-spot pattern. Three five-spot patterns were used to model performance
within the 800-acre proposed project area. Each pattern was broken down
into quarters five-spot elements. In each element, core and log analysis
helped determine porosity, permeability, and net pay. Twelve elements were
analyzed in a total of three five spots. Total performance of the eight
five-spots were determined by summing representative five-spots. Permeability-
distribution was determined for each well having core data with Atlantic
Richfield's core data sorting program. Stratification analysis was handled
by dividing each five-spot into layers. Table 2 gives the data used in each
- of the three typical five-spots.

SECONDARY AND PRIMARY RESERVES FOR 20-ACRE " SPACING

By infill drilling, additional pay in the San Andres will be floodable on
closer spacing.. Based on the ‘Engineering-Geological Committee Report,
November 1977, (Exhibit No. 4, Case No. 6570) for the East Vacuum Grayburg-
San Andres Unit, it was determined that an estimated 3.9% increase in
recovery of 00IP for the EVGSAU could be expected on 20-acre spacing. Since
the State Vacuum Unit has similar reservoir characteristics and quality, an
increase recovery value of 3.9% of the O0IP was used in predicting additional
secondary o0il reserves with 20-acre infills. This value includes encountering
discontinuous intervals of porosity and improvement in recovery efficiency.

Using the 3.9% infill recovery value and the total pay zone 00IP reserves,
additional secondary reserves of 518,929 STB were calculated for the unit.
The 800 acre unit would require 20 equivalent 20-acre infill wells for a
recovery of about 26 MBO/well location. These calculations are outlined in

Appendix A.
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Primary drainage analysis of the State Vacuum Unit were done using volumetrics,
decline curves and production data. This analysis indicated that each 20-acre
infill well will drain 5 acres previously missed at 40-acre spacing.
Incrementally each infill well will recovery 26 MBO (see Appendix A).

The State Vacuum Unit No. 23 will also produce primary reserves from a lower
zone near the top of the Lovington Sand (see Figure 10). The porosity logs
indicate this zone to contain 8 feet of net pay with about 12% porosity.

Estimate recoverable primary reserves for the lower zone, using 20-acre spacing

and a 24.8% recovery factor, is 22 MBO. Secondary reserves were not cal-
culated since this zone at present is not being flooded.

Premature water breakthfou-h has been experienced in several wells, as is
seen in the attached plots %see Fig. 1-3). The 20-acre spacing will drain
reserves being bypassed due to the breakthrough.

CONCLUSION

By drilling the infill Well No. 23 we will recover new reserves of approx-
imately 74 MSTBO. Gas production in association with this o0il will be
12.95 MMCF. . .

The production history of the State Vacuum Unit and other units in this
field indicate that to effectively and efficiently produce the Vacuum
Grayburg-San Andres reservoir, 20-acre spacing is necessary. By going to
this closer spacing, additional pay will be encountered and flooded. Add- |
itional primary reserves that were undrained on 40-acre spacing will be
recovered along with secondary reserves bypassed due to premature water
breakthrough. -

JAF : dmm
11/21/83




! ' o ' R | B ’ ) ]
L I : Phillips o : Texoco | Marcthon
o ) ' | 3 :
ro:t,z 'oga o ]
. a Phillips ‘ | . )
2
A 30
12
°
4
L3
20
®
‘ N Strore
' 14 Y 1 S
Kincﬂid a' (Phlu'PS) ) Phllll;s
Watson : 7 . °
[ I b |
d - - - _ _
ZI Sohio
. | o !
. ‘l I
® _] °
- 3
5 6 .
® °®
(Texaco)
ARCO [ ] ) 23 .
' "en® : 51
——--——‘_—— — _' ‘ IIADII C N . .
4 AL ) ) '
Sohlo.a ! l o G .|,e| ? 20 &3o-wn 3 32 33
. ~ABroseco) : ' . -~ L] ) L . ﬂ )
.+4 L
4122 - o

: ! .. :
Todtiz' | : Dalport | Amoco ! 'A().,uTetoco E Amoco".;_
n L 41 2 i UL D F e R
"Phillips - Lea" , o § Texaco |Amocoy31A Gult
5 ' . ' 'Toasso: T
| : . , . : : : .
# - _ o e 118
—-l—-',—e'-———-——— ————— :‘-.--57"—-—_-—’~v ————————— ‘4
. s’ . Travis - N.L Stevens R.H. Hannifin . Texoco . . Texaco . SN S
Amoco ! | 9-15-80 : _@' ! : S L
MBaxter | ¢! 1§ L, . : © Tooes !
DL - — - : !
3 .’27 o3 o . ) |
' o ! .cQ v | , t
. “eLt = py A 2 | S
- ',.- srare | L * 70_4,4.:%] - ‘3“;_"-.’_ . v A
R34E ARCO Oil and Gas Company &
Permian District Midland, Texas
LEGEND VACUUM(GRBG -S.A)) AREA
-\--UNH BOUNDARY STATE VACUUM UNIT ~

e PRODUCER - SAN ANDRES
/& INJECTOR - SAN ANDRES

o PROPOSED LOCATION

Lea County, New Mexico

Scale 1":2000'
v J A Fiogo oewnty JCB  ose [0-82
oate [OQ-20-82 ‘Revised By Hoe5-83
oewr - West Engineering [owe w




*

£ [ oo | “waoe st e | s~ rtes | o
PP MELEASE ¥.4 - PLOT SED WD, 2 -
CONFIOENTIAL, (R 0 G C ) g) - Figure 1 -
T Lo O U e e :
-~ & -AYG. DAIL LEASE, BUYl - STATE VACUUM UNIT PHASE 11
§ RESV 02 - GAAYBUAG SAN ANDRES )
,000. : 9 ' ' ‘1,00¢
L] ' ' 1
100, r 1 ' 100,
L H -
A
/\ )
/\‘»-M ‘ Y ] "
[ i /T
S\ ML
{ A 8
! .
M A VY T W
10. o 10.
T - —
\ I/ { X \ 3
L i [ :
L B A
| [ AR
L [
I T T \
4 r W
‘ W
J \
) 1.
L PYCORE NS v*.;_\-_*fuu' Y M ;x. CO O ".:t' O Y -?"-:r_ o 'nﬁm'*.ﬂuf COR" II'TJ-LI:_'- M Y0 AR YCORCDAC O MM ML ShRE M Sas




< [ e | womm o | & : | R0
e : :
8 - Figure 2 -
<, . State Vacuum Unit No. 10
LERSE 6UY! - STATE VACUUM UN -
ot RESV.. = 02 - GRAYBURG SAN ANOREG ot '
: R
000, - : ' — 1,000
100. . \ ML : 100.
1 ¥ .
Nty / :
/ Vi
\ll. [ .
A '
A\l ™
f >
i
RERES LI
10. | 4 10.
" i » I A
| /
| /
- Ll [
VA /J
TR I _
N
. \ . 1 B B N N (N N U I £
:::'n' CMAC N I.:r" CORCMCE ':r.' CORC Y]] '.;.\;' CaC MO ) Y] ".:L-‘ CORCMCE ?'-.ﬁu TaR el Do WA COB" DAC ST MRS LM CHC M MG LR




QMMQ
- Fiqure 3 -

-~
9 State Vacuum Unit No. 14 |
£ LEASE, 6441 - STATE VACUUM UNIT PHASE 11
3 AESV., 02 - GAAYBURG SAN ANDAES .
] LI BRI
.000. ' i 0 teeu] 1,000.
N
PNV
i / \ e
YA
100. ] 100..
PARE .
A WAY \
] -
AN
7 n ’
10. : : f\a/ aV. AR Z | . 10.
= \II t .
J S N hd {
I_\YL 7 N
71 r
\\V/[ [I
. 1.
. \
0.1 MU S S VY (5 O Sy o : 0.1

UM~ "M ™ ST M ™ P "M M S DM N U LM NN R T T "M A D MM Y ST O MC O T M DM v n -




Y . . :
. ] N * . '
o n | L : , Phillips
TD 4952 "D6278 v ’
e 4 Phillips X
2 .
5-A 14 13
°
'roa-?sn .
4 30 _ 29 2
12 ' |
o o' i |
. ! .
;* | .
20 - Union - .
5 | : 1-T
L] [ 2 #5 : | ! o T
Srare | ’-$f|gf0 |7
) ey \ o . t | 1 o
Kincaid 8'. (Philtips) : Phillips ) Sohio A’RCO ) quldlo Marathon 1 Mgrathon : Cit. Serv. 1+ ARCO S
Watson | 7 | .3 ' " .3 ! 5 D ,2 . ! : ) 2
' 104900 | '
LT I | BV O e A
- - - - - uBu - | - I aED aEp ] I _____ 1 .!B.v
| 2 . | Sohio ! , : . : . " e ! 5 ; Phillips !
i ) : | 1 1 16 | 17
| | o 2' (9] & . . ' A .— i 1 i ( ‘ \
® P ) ».22 .
. I P P S | ' i
3 31 3 i 12 32 R ATl Rl
e5 ° o LN ¢ 13 15 21 23 ® 24
(Te A !4 A f ®?2 ﬁ25
xaco) 22
ARCO 24 23 Texaco .
" n . " @ 51
- = A== = =y . C ®
‘8 | : AD.IG A7 0!8 19 30-W1 f
Sohio | ' o ] oy .20 & 3 ‘32 .33
. 4.(Dvouco) ) .
+c|22 L

TD 4802 : ’ @0 Texaco
- . : ! » “aa"
41 i 4 1 i B Uil R U S
"Pabilps - Lea" ' : ; Texaco |Amoco  3JA Gulf '
’ | : "1 roagso’ T
#° _ : ' : |18
U - JPSE U S e B — - e - L ___a : ,
Travis N.L Stevens . R.H. Hannifi | Texaco - Texaco \ S
[ 9-15-80 @ | : o v
! # " Mobil-Se¢"” .¥D 9143 : :
- — —t - = = = | _ |
"3 "4 : co . ! :
® l $cQ ' - &
State ' +' ,YD,“‘I%-I o Stare W a . " 1 L "'. .. Stete
R 34E . '
3 ARCO Oil and Gas Company 4
Permian District Midland, Texas
LEGEND VACUUM(GRBG -S.A) AREA

STATE VACUUM UNIT

Lea County, New Mexico

=== NIT BOUNDARY
) PRODUCER - SAN ANDRES

/& INJECTOR - SAN ANDRES
o PROPOSED LOCATION

Scale 1":2000'

ay.J A FlugO Drawn 8y TCB Date 10-82
oae {O0-20-82 Aerised By ]Dnlc 5-83
oot West Engineerin Dug Mo




=

*33-E

—
R-34-E-

PROPOSED WELL LOCATION

v
Prilips . Phdips
“Leomer” ’ CLeo
o
-
25 L -
. ] ] g
\.,
Je80
S’an \
' " Kincand B
Philps . [ INCO
8P | "C'COA
|
1
|
I 4
ARCo \
) |
e | :
I, o
36 =
- €1 Chavo bapl - .
o —
/ — — o .
g ras
- —_ —m—— ]
- - .
- o ————N_____/
P - - .
_ - - . — e T‘T.‘_ _ 1 (0
-'/ L 13 . . . - B N
- o . b - .
- meu A -« ﬂau
| Ty T,
. Pg:anpm . Citwey Serv - Phiilips
T\ | °* [ o'
l 8 o I [ 3 Leo
STATE VACUUM UNIT BOUNDARY

Pnillips

"fﬁpigURE;5 f::f:“fQ;M-j»}f'

T ‘ -~ HBP

//////‘//4////////////////////4

§ e
DO -
R " Amerodo O/R g .
Ty arta .
VAN Y

7 MJII//\_
) . \ unon |~ Tn:co
Ay - \fp

. r
. Phiihps

i

' TE
_ a0 ————
A T [:—“T\
X -800 -—-—”s—m_.—_—_\
1 ‘ 39 B Te T;co " ’\
o ° ) . groc et | /e
. .\%DOWG"‘S‘/R . : o Al o : Caer
. . - i ~ Pon am [ K1) [ f
. R . Srel e e T ' . | )
&VI”W Z IWI”WWMMWW/I/WJ/

Morothon . .
g -g" | : }
N
N
L}
- '_'-l‘.o
- YRR
an
N\

-\ - -azo‘ D . /
- 3 : -840 - -

\ | . ——— co___/—
. , 0"
N AT

AtlanticRichfieldCompany
Wtk Amercan Proutog Bivsem © C -
R Porman B Widne Toas

N
N
VACUUM FIELD

] o Lea County, New Mexico
STATE VACUUM UNIT

i, STRUCTURE MAP
TOP OF SAN ANDRES

v .
o . FRAGA wn — JL3 -89
G ETS e

COl~) 87 ENGR. ma -



ONAL OMISSIONS

mfonowmgdocumem(s)havebeenmnmn :
yommedﬁ'omﬂnsﬁleduetothe N

'- FILE # A/FL XY -~

ESCRIPTION OF O, DO

OMITTED DOCUMENT  REASONOMITTED

ﬂ[_;.;';u,m, ¢ (v@ﬂ&# M p - é*a%} _7?0 (3rcp




I
Phillips D/R
H. T. Brinson

0

- R 34 E
."Bm%m-mg{smrz VACUUM UNIT

Ca 3 \/_ AN

R

A/

I

S/

Marathon
IIBII

ps Phillips D/R

\E\ \
. E 054

—\—‘E\ Sohio—"

£
:

o\
A/

Lugdssananreinae

(’
A/

hay

N

O
TTTTATTILITTAT)

TR 70000
a

w3 -

Bl
F

—_—— — . 4

.22
4.25
\
.30
4.03
2 N
\ 4 3 Phillips § o>° Pl
. : :§Dolp0rt S/R Amoco
Philli '
I§ illips |8
|
1 1 L J§Wwa7//z/4 S
Texaco
HBP
ooy 7
. * Permuan Disiecct lllln‘l Teras "
U A Y — VACUUM FIELD

Lea County, New Mexico

STATE VACUUM UNIT

Cities Service Texaco - ltotaL PAY ISOPACH, NET

s o HBP BASED ON OH
0 G. CHANCEY __ Jmmy dL 1 6-76
[~ 6 - 76 BED L vis-e3

i WEST AREA ENGR.Um ®

9,



N
Phillips D/R
H: T. Brinson

0

il ips

aA STATE VACUUM

2 B

State

UNIT

Texaco
§|Dll

227

g 2 N
e
- N
ﬁlllllll:l% I 7
\ s

i o B

[>

77
A7l Y,

T
A\

Marathon

"8"

7/

Dalport S/R
Phillips

Amoco

18

ez

Texaco
HBP

ps g Phillips D/R / A RCo
)" E nBu |
: / ;
22 ,
£ .2 o | 9y
E 0.84 204 | 228
C T ' /// | _ l
_<§\‘—'Sohio/////
E .
o2 =
:
o3 E
E
. E '_
\\E_}///////’_\\
E .
1.8
E
E
2
E ® State
= Al n LAA RS RARRRRAQAASN RREASNEGRNARARARARYD
[ 4 '3 e
Phillips
4 1 4
- _;i;;: - . T __ _ 5
. Cities Service :
s o
|

A7/ 7

ez 55292

Texaco
"HBP

Neeth dmerican Proqucing Dision "

CPMrour Bstett Wlent denas

VACUUM FIELD

Lea County, New Mexico

STATE VACUUM UNIT

MAIN PAY ISOPACH, NET
BASED ON ¢H

scALE:1"s 1000'
v D.G.CHANCEY
iw; 6 - 76 ol

I'“' WEST AREA ENGR. ™ ¢

"6
3.

db »
1

76
dh:3-83




2L

Fiqure 9,

sqldud o3 S

weddfoelococqe)mewete
.. XX PR .u. ve

Z o~
O > 2
=< P PR
q 4 B el st =
T EY FEEE] pRITY b2 :
=9 el PR G 3t
O It F=T] R Rt e
Hou infiSiEss B =
Foew] pphagpouhlymnd by § opny g == X3
s L F %MM.“M. .—.HL.“Hub llu“;“ byooe busl] ﬂl.rucH\nl.IlT. i o g o = = .l."..w
= B TE] EEINY os ot PTestartod Bty Dot Mooy Kkot Pt oo ==
- o wm Fiasid En by Prand Prund RThus Fudooe pave ot fiurey fungd pains ey by
L. LJ dngismingli= = e s
o —A.nl J m 3| Enet Pl o s it piees oase pedd oves fred [ Py
b= 1 rrqee — — - Y AT
w3 g = B e ey (PR
buded pme § pawe] fanad M s Sabwhe hpSyls iy —— oy gl P o
m .. nUsnu < RO T P = = e S e
c 2 = L oy vy somt e == i o] ELLY o et =i
1Y | ' D= A ...”.. 3 : = = =
R KX FER S 51 ¢
AVH b o m (7p) 52 § =y bramas r
wn W.N e
m 35 O S e =K
= 9 e =15
O wnw =H H
a << e :42
=3 =t =5
W O s oh
a e =
— EEsss e mr
! o
L~ P ey pa, 3 M
gEalbem: T

~
1
= ana
F\F..A— -
Jummanst Yoghncngh gy Rt fopmugubdimacity e n T 8 Pondd s bat B
=g = HE o
i - —j § - T~ 4= = L oarind rewss N
3 bk r perll s .6 K 00 B 00 RS BBES ¢ P R
—_— L ‘lﬂlL\ .|||l..u.. ST Y .-_.H.HLEL..
[— s Ereas et menl svbedl Sowed holns Khos | frnas siass sRaktsses) =
- - : e o T
- o) Feryy Spraes fuUwy) hjendy ppraet - u.wawmﬂf_wuv 3 =y Xy = O
= : Aoty g b e b d hiyna Fyma i rn‘
e wiky il pumens =t apn 4 ._.»Lhr.m.*» 108 s £y WY 1
— e A b +H-T ST T awad by 5% herans LA
H-H 3 : i
g o s e P |t LA 855
e e e e e e s
ISL Il =y pow s g Ay = L*..rnvt HOEIO — o8
- s A — ] L as FD i) W et bt b px basoal g oo
rhre = dHﬂmHuuu..un.M% BH=H55: T+
e e o aar: e e e i e R i 1~
-+ e Hr I al e e .1%
=3 —~ P £ Jariiny b afms svarmn Exn & ny Dyt puas -Lillt- s
— 0 . pclh b eihiny pulir qu.ula. L4588 PP 24 Ehdn 1 |”l. &
e e Fomed thens pawke GRSt fobos [Eo=Y fogat ob L Hn mu_ﬂ o
== aons EFE S fumnd kdory prih: 1azd 88
— e rod st R § e p & 5 g = - HM
....l.ﬂ)l ey g hbuh l & nonlry i.ﬂ?ﬁ 14 it ._H.w.ﬁ
1 i B e kot by S Pxas llul as—s
i Py pailry Wiy Pt wnes Phg Ll ngfil hudad M o H4-+]O
— e i s ey he - ———d .“ﬂ.lﬁ 2
P S s P oY Pntes et FAFRK ] SR o3 3
1 - AAC
lvm.l,.tl —t= - —_— — - g 1¢m. - " : J.HH
pupnid- ety s inl] (rrupdel pfmning Puvgruch fubdbdig 50000 Bove : z .
ot bedied roted TS Erund v 5] PEXPy ketpd P3| I = -1
1 - .. P ST Dby -~ —
. - n..ll.. Hooy ki e s DS Froes ..LIH.\.-D.L pop ad 5
piie] hoddd i ppeak paned (idas powe $4 et b4 4
\-.- - MLL.M —— ull‘# .lﬂllﬂl. I|_IL —t ul.ﬁ
Ly § el —e i it bt <1510
Nz == hish e o
- - Y —
32 34 pte B} Homid NH.J . .mm
1344 : :
sz pddf =) =
YN S ceq= um.hu.
. - . . = -
a.“.« .uu... z et Sl
il 04 Kb s <
egfoee .q e 2
=
: =

| e

e
Y
. 44
va

vl
B HBET
. 1§seida




ARCO 0i1 and Gas Company
State Vacuum Unit #23

s

. smhanal hnanan an g

Pl

. .|Q_m
op 133k .
il
N
]

FIGURE 10



Q) ] e em—

] . - Figure 11 -
2 :‘f, Continued Operations vs Infill Drilling .
Y . R . .
\':"? S 552356033?1 - STATE VRCUUM UNIT Pnnse_n )
53 3 ® -AYG. DAILY OIL (BBL) “
s ¥ bt a -AVG. DAILY H20 1BBL)
73&, . + -GAS OIL RATIO
000. - = . —- 000,
VAN IS AN
NN TH
= 7 \_f‘\\/ : Tweremental
/\[ﬁ/ / \j \l TSI inerease “From Nedl.
i . Z . /’T’" ™ \\ . .
100. ' el ™~ 10057
= - {— Com¥ivuved. operaiion ~— ~-
A : A\ s .
AV AAVARY AN/ F wio Inkil] Drilling .
J[RLAYAAN Nl AN ;,J r T ' .
I RN dn |
\Lv\\ ] \\
lo l:\'& 1_ - 10.
Y L
\)

B S e — v v B I o tw e P p—- g v
e BB BaEm M me a N




Unit:

Operator:

Field:

Lithdlogy:

Area:

Average Porosity:
Average Permeabiiity:

Initial Formation Volume Factor:

Connate Water Saturation:
Residual 0il1 Saturation:
011 Gravity:

Average GOR: .

Original 0i1 In Place:

Primary Recovery (40-acres):
Secondary Recovery (40-acres):

»

Table 1

Reservoir Data

State Vacuum Unit
ARCO 0i1 and Gas Company

Vacuum Grayburg-San Andres

Dolomite and Limestone

800 Acres

9.88%

17.8 md

1.26 RB/STB

26.5%

30.0%

37° API

175 SCF/bbl

13,306 MSTBO
3,266 MSTBO

1,700 MSTBO
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Appendix A

vlngreménta].SecOhdary-Reservesfwith 20-acre Infills:

00IP = 13,306 MBO (Eng. Study 1976)

Recovery Factor = .039 (EVU Eng. Study, Ph1111ps) DN
Additional Reserves -from 20-acre Spac1ng 519 MBO - -

“Unit Area = 800 acres:

" ftherefore, Equ1va1ent 20~ acre 1nf111s requ1red 20
519 MBO & 20 Wells = 26 MBO/We]] Incremental 011 "

B ﬂii.fﬁ

"1ffﬂh
- SW .
* Recovery Factor = .248-(Eng. Study 1976)

. (26 MBO/We]])(175 SCF/STB) 4 55 MMCF/We]] Incrementa] Gas

Undra1ned Pr1mary Reserves for Typ1ca1 20 acre Infill Locat1on

4 56 (1og data)
.265 (Eng. Study- 1976)

. " Boi = 1,26 RB/STB (Eng Study 1976)

o -25 6 MBO X 175 SCF/STB 4 48 MMCF Pr1mary Gas

IR 64

7758-Aﬂh(1 Sw)

A=6 acres (Undra1ned area p1an1metered from dra1nage maps)

R 7758(5)(4 56)(1 265)

, X R. , 28 = 25.6 MBO Primary .
Boi A 1 26 o ) - Reserves from, -
20-acre Spacing’

1New Pr1mary Reserves from A Lower Zone

ﬂvfﬂh 0 .96 E - ;_>g u;:ﬁl;',;i. :*ﬁf:€‘,7;"‘ﬁ-'::Egtjlfgafﬁﬁff» |
‘A=20 acres P jf B R

".:7758 Aﬂh(l Sw)

h 7758(20)(1)(1 265)

Boi . f 1 26 - X 7248 21 6 MBO Pr1mary

Reserves for Lower,
Zone

" 21.6 MBO x (175 SCF/STB) = 3.78 MMCF Primary Gas
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State Vacuum Unit #23
Lea County, New Mexico
AR #46429

"Infill Finding"



Rules and Regulations
Natural Gas Policy Act Infill Findings
Administrative Procedure

Rule 3:

Rule 5:

Rule. 6:

Rule 7{

Rule 8:

Ru]e 9;

~ name of the pool in which the infill well

No waivers from offset operators
are necessary. See Exhibit 1

See attached approved Form C-101
for the infil well and Form C-102
showing proration unit dedicated.

See Well Completion Report and Log for

has been drilled and the standard spacing unit
size therefor.

Exhibit 2: Number of the Division Order
approving the non-standard proration unit
dedicated to the well.

Exhibit I: Description of all wells drilled on
proration unit.

See Engineering Discussion plus all "figures"
associated within,



STATE OF NEW MEXICO

ENERGY ano MINERALS DEPARTMENT

OIL CONSERVATION DIVISION
May 23, 1983

TONEY ANAYA . POST OFFICE BOX 2088
GOVERNOR o : S STATE LAND OFFICE BUILDING
SANTA FE, NEW MEXICO 87501
1505) 827-5800

ARCO OIL AND GAS COMPANY
P.0O. Box 1610
Mldland Texas 79702

Attention: J. A. Fraga : - | ;
Administrative Order NSL-1699
Gentlemen: - , ' _ !

Reference is made to your application for a non-standard
‘location for your State Vacuum Unit Well No. 23, to be

located 1530 feet from the South line and 2490 feet from

the East line of Section 32, Township 17 South, Range 34

East, Vacuum Grayburg-San Andres Pool, Lea County, New ,
Mexico. -

By authority granted me under the provisions of Rule 104 F
of the Division Rules and Regqulations, the above- descrlbed
unorthodox location is hereby approved.

incerely,

JOE D. "RAMEY
Director

JDR/RLS/dp

éc: 0il Conservation Division - Hobbs
0il & Gas Engineering Committee - Hobbs
0Oil & Gas Division - State Land Office - Santa Fe




Engineering Discussion of Infill
Drilling on the State Vacuum Unit

INTRODUCTION

ARCO 0i1 and Gas Company's State Vacuum Unit produces from the Vacuum
Grayburg-San Andres field in Lea County, New Mexico. It has been concluded
that to effectively and efficiently produce this reservoir 20-acre well
spacing is necessary. The following is a brief history of the State

Vacuum Unit and the engineering and geological data supporting this finding.:

HISTORY

The State Vacuum Unit was formed by ARCO on November 11, 1976 and water
injection began on July 1, 1977. The unit was developed on 40-acre spacing
using a 5-spot injection pattern. Primary reserves for this unit were
calculated to be 3,266 MBO, or 24.8% of the 00IP. The unit has shown
favorable response to the flood producing 347 MBO of secondary reserves as
of April, 1983. However, several wells have experienced premature water
breakthrough which has reduced the efficiency of the waterflood (see Figures
1, 2, and 3). : .

On July 26, 1983 we completed the State Vacuum Unit No. 23, our second
20-acre infill in the unit (see attached plat, Figure 4). This well had

a 24 hour pump potential of 40 BO, 14 BW and 35 MCFPD. Because of the
short producing history on this well, it is still too early to make any
ultimate reserve predictions. Our first 20 acre infill, the No. 22,
completed February, 1983, has been encouraging. The No. 22 had a 24 hour
pump potential of 189 B0, 23 BW, and 15 MCFPD. The No. 22 is expected

to recover new reserves of approximately 74 MSTBO. Gas production in
association with this oil will be 12.95 MMCF. Figure No. 11 shows the
Unit's predicted performance with the No. 22 infill. The final stabilized
rate on the No. 22 was 75 BOPD and was projected to decline at 30% per year.

ARCO is presently in the process of updating its Engineering Study of 1976
for the State Vacuum Unit. This study will evaluate the current infill
drilling program and will also lay out the final development plans for the
. unit, : ‘ ‘

GEOLOGY

The Vacuum Grayburg-San Andres field is located on an east-west trending
anticline at the east end of the Artesia-Vacuum trend along the southern
edge of the northwestern platform. The State Vacuum Unit is Tocated jn the
western portion of the field (see attached structure map, Fig. 5). 011
production is principally from dolomite in the San Andres formation with
minor contributions from limestone in the Grayburg. The main pay zone
(first porosity zone in the San Andres) is an oolite dolomite continuous
throughout the State Vacuum Unit (see cross-section Fig. 6). Attached is
Table No. 1 showing basic reservoir data for this unit. : :




Angineering Discussion
Page 2 »

VOLUMETRIC CALCULATIONS

Volumetric calculations for the San Andres formation in the State Vacuum
Unit yield an original-oil-in-place of 10,381,109 STB for the main pay and
13,305,882 STB for the total pay zone. The Grayburg formation was not
included in any volumetric calculations. These calculations involved
determination of porosity-feet (Ph) for each well. Two isopachs were
prepared, one for total Ph (Figure 7) and one for main pay Ph (Figure 8).
These maps were constructed using logs and core data where available.
Acre-ph numbers were determined by planimetering the isopach maps.

The original-oil-in-place numbers were calculated by transforming acre-pPh
numbers into net hydrocarbon pore volume and converting to stock tank barrels
using a formation volume factor of 1.26. The water saturation used in the
conversion was taken from Figure 9, "Average of First Porosity vs. Water
Saturation" from a field study of the Wasson San Andres reservoir by Shell
0i1 Company. ‘

SECONDARY RESERVES FOR 40-ACRE SPACING-

ARCO's Engineering Study of 1976 concluded that only the "main pay" section
of the San Andres was continuous enough to be economically flooded.
Secondary reserves were calculated to be 1,300 MBO which represents a ratio
of 0.5:1 of secondary to primary reserves. This low ratio is due to the
main pay being the only zone floodable on 40-acre spacing.
Secondary performance was determined with the aid of one o6f Atlantic

Richfield Company's computer programs, which calculated sweep-out for a
five-spot pattern. Three five-spot patterns were used to model performance
within the 800-acre proposed project area. Each pattern was broken down

into quarters five-spot elements. In each element, core and log analysis
helped determine porosity, permeability, and net pay. Twelve elements were
analyzed in a total of three five spots. Total performance of the eight
five-spots were determined by summing representative five-spots. Permeability
distribution was determined for each well having core data with Atlantic
Richfield's core data sorting program. Stratification analysis was handled

by dividing each five-spot into layers. Table 2 gives the data used in each
of the three typical five-spots.

SECONDARY AND PRIMARY RESERVES FOR 20-ACRE SPACING

By infill drilling, additional pay in the San Andres will be floodable on
closer spacing. Based on the Engineering-Geological Committee Report,
November 1977, (Exhibit No. 4, Case No. 6570) for the East Vacuum Grayburg-
San Andres Unit, it was determined that an estimated 3.9% increase in
recovery of 00IP for the EVGSAU could be expected on 20-acre spacing. Since
the State Vacuum Unit has similar reservoir characteristics and quality, an
increase recovery value of 3.9% of the 00IP was used in predicting additional
secondary o0il reserves with 20-acre infills. This value includes encountering
discontinuous intervals of porosity and improvement in recovery efficiency.

Using the 3.9% infill recovery value and the total pay zone QO0IP reserves,
additional secondary reserves of 518,929 STB were calculated for the unit.
The 800 acre unit would require 20 equivalent 20-acre infill wells for a
recovery of about 26 MBO/well location. These calculations are outlined in

Appendix A.
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Primary drainage analysis of the State Vacuum Unit were done using volumetrics,
decline curves and production data. This analysis indicated that each 20-acre
infi1l well will drain 5 acres previously missed at 40-acre spacing.
Incrementally each infill well will recovery 26 MBO (see Appendix A).

The State Vacuum Unit No. 23 will also produce primary reserves from a lower
zone near the top of the Lovington Sand (see Figure 10). The porosity logs
indicate this zone to contain 8 feet of net pay with about 12% porosity.
Estimate recoverable primary reserves for the lower zone, using 20-acre spacing
and a 24.8% recovery factor, is 22 MBO. Secondary reserves were not cal-
culated since this zone at present is not being flooded.

Premature water breakthrough has been experienced in several wells, as. is
seen in the attached plots (see Fig. 1-3). The 20-acre spacing will drain
reserves being bypassed due to the breakthrough. '

CONCLUSION

By drilling the infill Well No. 23 we will recover new resérves of approx-
imately 74 MSTBO. Gas production in association with this o0il will be
12.95 MMCF. '

The production history of the State Vacuum Unit and other units in this
field indicate that to effectively and efficiently produce the Vacuum
Grayburg-San Andres reservoir, 20-acre spacing is necessary. By going to
this closer spacing, additional pay will be encountered and flooded. Add-
itional primary reserves that were undrained on 40-acre spacing will be
recovered along with secondary reserves bypassed due to premature water
breakthrough. ' '

JAF : dmm ‘
11/21/83 .
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Table 1

Basic Reservoir Data

Unit:

Operator:

Field:

Lithology:

Area:

Average Porosityi _

Average Permeability:

~Initial Formation Volume Factor:
Connate Water Saturation:
Residual 0i1 Saturation:

0il1 Gravity:

Average GOR: _

Original 0i1 In Place: ‘
Primary Recovery (40-acres):
Secondary Recovery (40-acres):

State Vacuum Unit

ARCO 011 and Gas Company
Vacuum Grayburg-San Andres
Dolomite and Limestone
800 Acres

9.88%

17.8 md

1.26 RB/STB

26.5%

30.0%

37° API

175 SCF/bb1

13,306 MSTBO

3,266 MSTBO

1,700 MSTBO
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80-ACRE 5-SPFOT NO. 1

Layer #1 42,1 4.6 . 26,5 24,0  30.0
Layer #2 37.0 1.7 26.5 24,0 30.0
Layer #3 - 20.9 0.5 26.5 24.0 30.0
- 100.0
80-ACRE 5-SPOT NO. 2 .
' Layer #1 25.4 26.0 26.5 24.0 - 30.0
Layer +# 30.8 . 8.6 26.5 24.0 30.0
Layer # 17.6 2.8 : 26.5 = 24.0 .30.0
Layer *4 14.9 1.0 26.5 . 24,0 30.0
Layer 23 11.3 0.4 26,5 24,0 30.0
' 100.0 ,
80-ACRE 3-SPOT NO. 3 -
: Layer #1 18.2 19.8 26.5 24.0 30.0
Layer #2 . 23.5 7.0 26.5 24.0 - 30.0
_Layer #3 29.4 . 2.6 26,5 24.0 30.4
Layer. #4 _ 12.6 ' 0.9 26.5 24.0 30.4 -
Layer #5 16.3 0.3 26. 5 24,0 30.4
100.0




I.

1.

II1.

Appendix A

Incremental Secondary Reserves with 20-acre Infills:

00IP = 13,306 MBO (Eng. Study 1976)

Recovery Factor = ,039 (EVU Eng. Study, Phillips)
Additional Reserves from 20-acre Spacing = 519 MBO
Unit Area = 800 acres '

therefore, Equivalent 20-acre infills required.= 20

519 MBO + 20 Wells = 26 MBO/Well Incremental 0il
{26 MBO/Well)(175 SCF/STB) = 4,55 MMCF/Well Incremental Gas

Undrained Primary Reserves for Typical 20-acre Infill Location:

ph = 4.56 (Tog data)

Sw = .265 (Eng. Study 1976)

Recovery Factor = .248 (Eng. Study 1976)

Boi = 1.26 RB/STB (Eng. Study 1976)

A = 6 acres (Undrained area planimetered from drainage maps)

n

n

_ 7758(5)(4.56)(1-.265)

7758 Aph(1-Sw)

Boi x R

X .248 = 25.6 MBO Primary
Reserves from

20-acre Spacing

f 1.26

25.6 MBO x 175 SCF/STB = 4.48 MMCF Primary Gas

New Primary Reserves from A Lower Zone:

gh = 0.96
‘ A = 20 acres _
7758 Adh(1-Sw) , p_ - 7758(20)(1){1-.265) , 45 = 21.6 MBO Primary
o1 * Reserves for Lower
Zone

21.6 MBO x (175 SCF/STB) = 3.78 MMCF Primary Gas



: ARCO :0il and .Gas COmpany ' ,

—Natural Gas Marketing . o ‘ \
Post Office Box 2819 . : o
Dallas, Texas 75221 ’ ‘ '
Telephone 214 880 4675 . . V.

PauIT Davis

Manager Gas Regulauons ;%3 :{;; gﬂ“]] ]]i;/‘-]—“: _::33} :
February 1, 1984 i bk Aﬁ¥§
1? %y
“ FEB 61984 ”IJ
L j
| OIL CONZERVATION DIVISION
' Department of Energy and Minerals - SANTA FE

Attn: Michael Stogner

0i1 Conservation Division
. P. 0. Box 2088

Santa Fe; ‘New Mex1co 87501

-RE:.”NGPA - We11 Pr1c1ng Category Determination .
- State Vacuum Unit #23
Lea County, New Mexico
AR #46429 . -

i'Gent1emen°

Pursuant to Order No R-5878-B of the 011 Conservat1on D1v1s1on,

" ARCO 0i1 and Gas Company, a Division of Atlantic Richfield
Company (ARCO) submitted an application for determination of Section
103 New Onshore Well pr1c1ng category on December 13, 1983. -

J"P1ease find attached another copy of our app11cat1on for Inf111
" 'Findings. We hope this is in comp11ance with New Mexico 0iT
Conservation Division's Order No. R-6013-A. We are sorry for th1s
1nconven1ence

P]ease return the extra copy of th1s letter with ev1dence of your
receipt thereof, in the enc]osed, ‘self-addressed en-
velope. ’

"Very truly yours,

¢x5;31/7L4L/42& ~

. Donna G. Harrison
.. Sr. Gas Regulations- Administrator
" (214) 880-5168

DGH/1d

“Enclosures

ARCO Oil and Gas Cort\pany is a Division of AtlanticRichtieldCompany



State Vacuum Unit #23
Lea County, New Mexico

AR #46429

"Infill Finding"



Rules and Regulations
Natural Gas Policy Act Infill F1nd1ngs
Administrative Procedure

Rule

Rule

Rule

Rule

Rule

Rule

: No waivers from offset operators

are necessary. See Exhibit 1

See attached approved Form C-iOl
for the infil well and Form C-102
showing proration unit dedicated.

See Well Completion Report and Log for

name of the pool in which the infill well

has been drilled and the standard spacing unit
size therefor.

Exhibit 2: Number of the Division Order
approving the non-standard prorat1on unit
dedicated to the well.

Exhibit I: Description of all wells drilled on
proration unit. _

See Engineering Discussion plus all "figures"
associated within.
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ETD ' STATE OF NEW MEXICO

ENERGY ano MINERALS DEPARTMENT

OIL CONSERVATION DIVISION
May 23, 1983

TONEY ANAYA ‘ - POST OFFICE BOX 2088
GOVERNOR . . STATE LAND OFFICE BUILDING
SANTA FE, NEW MEXICO 87501

(505) 827-5800

ARCO OIL AND GAS COMPANY '
P.0O. Box 1610
Midland, Texas 79702

Attention: J. A. Fraga
Administrative Order NSL-1699
Gentlemen:

Reference is made to your application for a.non-standard
location for your State Vacuum Unit Well No. 23, to be

located 1530 feet from the South line and 2490 feet from
the East line of Section 32, Township 17 South, Range 34
East, Vacuum Grayburg-San Andres Pool, Lea County, New'
Mexico. _

By authority granted me under the provisions of Rule 104 F
of the Division Rules and Regulations, the above-described
unorthodox location is hereby approved

incerely,

. -

JOE D. "RAMEY
Director

JDR/RLS/dp
ec: 0il Conservation Division - Hobbs

0il & Gas Engineering Committee - Hobbs.
0il & Gas Division - State Land Office - Santa Fe

CENTRAL FILZES
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Engineering Discussion of Infill
Drilling on the State Vacuum Unit

INTRODUCTION

ARCO 011 and Gas Company's State Vacuum Unit produces from the Vacuum
Grayburg-San Andres field in Lea County, New Mexico. It has been concluded
‘that to effectively and efficiently produce this reservoir 20-acre well
spacing is necessary. The following is a brief history of the State

Vacuum Unit and the engineering and geological data supporting this finding.

HISTORY

The State Vacuum Unit was formed by ARCO on November 11, 1976 and water
injection began on July 1, 1977. The unit was developed on 40-acre spacing
using a 5-spot injection pattern. Primary reserves for this unit were
calculated to be 3,266 MBO, or 24.8% of the 00IP. The unit has shown
favorable response to the flood producing 347 MBO of secondary reserves as
of April, 1983. However, several wells have experienced premature water
breakthrough which has reduced the efficiency of the waterflood (see Figures-
1, 2, and 3). ' -

On July 26, 1983 we completed the State Vacuum Unit No. 23, our second
20-acre infill in the unit (see attached plat, Figure 4). This well had

a 24 hour pump potential of 40 BO, 14 BW and 35 MCFPD. Because of the
short producing history on this well, it is still too early to make any
ultimate reserve predictions. Our first 20 acre infill, the No. 22,
completed February, 1983, has been encouraging. The No. 22 had a 24 hour
pump potential of 189 B0, 23 BW, and 15 MCFPD. The No. 22 is expected

to recover new reserves of approximately 74 MSTBO. Gas production in
association with this o0il will be 12.95 MMCF. Figure No. 11 shows the
Unit's predicted performance with the No. 22 infill. The final stabilized
rate on the No. 22 was 75 BOPD and was projected to decline at 30% per year.

ARCO is presently in the process of updating its Engineering Study of 1976
for the State Vacuum Unit. This study will evaluate the current infill
drilling program and will also lay out the final development plans for the

GEOLOGY

The Vacuum Grayburg-San Andres field is located on an east-west trending
anticline at the east end of the Artesia-Vacuum trend along the southern
edge of the northwestern platform. The State Vacuum Unit is Tocated in the
western portion of the field (see attached structure map, Fig. 5). 011

~ production is principally from dolomite in the San Andres formation with
minor contributions from limestone in the Grayburg. The main pay zone
(first porosity zone in the San Andres) is an oolite dolomite continuous
throughout the State Vacuum Unit (see cross-section Fig. 6). Attached is
Table No. 1 showing basic reservoir data for this unit. ' - :
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VOLUMETRIC CALCULATIONS

Volumetric calculations for the San Andres formation in the State Vacuum
Unit yield an original-oil-in-place of 10,381,109 STB for the main pay and
13,305,882 STB for the total pay zone. The Grayburg formation was not
included in any volumetric calculations. These calculations involved
determination of porosity-feet (Ph) for each well. Two isopachs were
prepared, one for total ph (Figure 7) and one for main pay Ph (Figure 8).
These maps were constructed using logs and core data where available.
Acre-Ph numbers were determined by planimetering the jsopach maps.

The original-oil-in-place numbers were calculated by transforming acre-gh
numbers into net hydrocarbon pore volume and converting to stock tank barrels
using a formation volume factor of 1.26. The water saturation used in the
conversion was taken from Figure 9, "Average of First Porosity vs. Water
Saturation" from a field study of the Wasson San Andres reservoir by Shell
0i1 Company. ' '

SECONDARY RESERVES FOR 40-ACRE SPACING:

ARCO's Engineering Study of 1976 concluded that only the "main pay" section
of the San Andres was centinuous enough to be economically flooded.
Secondary reserves were calculated to be 1,300 MBO which represents a ratio
of 0.5:1 of secondary to primary reserves. This low ratio is due to the
main pay being the only zone floodable on 40-acre spacing.

Secondary performance was determined with the aid of one of Atlantic
Richfield Company's computer programs, which calculated sweep-out for a
five-spot pattern. Three five-spot patterns were used to model performance
within the 800-acre proposed project area. Each pattern was broken down
into quarters five-spot elements. In each element, core and log analysis
helped determine porosity, permeability, and net pay. Twelve elements were
analyzed in a total of three five spots. Total performance of the eight
five-spots were determined by summing representative five-spots. Permeability
distribution was determined for each well having core data with Atlantic
Richfield's core data sorting program. Stratification analysis was handled
by dividing each five-spot into layers. Table 2 gives the data used in each
of the three typical five-spots.

SECONDARY AND PRIMARY RESERVES FOR 20-ACRE SPACING

By infill drilling, additional pay in the San Andres will be floodable on
closer spacing. Based on the Engineering-Geological Committee Report,
November 1977, (Exhibit No. 4, Case No. 6570) for the East Vacuum Grayburg-
San Andres Unit, it was determined that an estimated 3.9% increase in
recovery of 00IP for the EVGSAU could be expected on 20-acre spacing. Since
the State Vacuum Unit has similar reservoir characteristics and quality, an
jncrease recovery value of 3.9% of the OOIP was used in predicting additional
secondary 0il reserves with 20-acre infills. This value includes encountering
discontinuous intervals of porosity and improvement in recovery efficiency.

Using the 3.9% infill recovery value and the total pay zone 00IP reserves,
additional secondary reserves of 518,929 STB were calculated for the unit.
The 800 acre unit would require 20 equivalent 20-acre infill wells for a
recovery of about 26 MBO/well location. These calculations are outlined in

Appendix A.
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Primary drainage analysis of the State Vacuum Unit were done using volumetrics,

decline curves and production data. This analysis indicated that each 20-acre
~infill well will drain 5 acres previously missed at 40-acre spacing.

Incrementally each infill well will recovery 26 MBO (see Appendix A).

The State Vacuum Unit No. 23 will also produce primary reserves from a lower

_ zone near the top of the Lovington Sand (see Figure 10).  The porosity logs
indicate this zone to contain 8 feet of net pay with about 12% porosity.
Estimate recoverable primary reserves for the Tower zone, using 20-acre spacing
and a 24.8% recovery factor, is 22 MBO. Secondary reserves were not cal-
culated since this zone at present is not being flooded.

Premature water breakthrough has been experienced in several wells, as is
seen in the attached plots (see Fig. 1-3). The 20-acre spacing will drain
~ reserves being bypassed due to the breakthrough.

CONCLUSION

By drilling the infill Well No. 23 we will recover new reserves of approx-
imately 74 MSTBO. Gas production in association with this 0il will be
12.95 MMCF. - _

The production history of the State Vacuum Unit and other units in this
field indicate that to effectively and efficiently produce the Vacuum
Grayburg-San Andres reservoir, 20-acre spacing is necessary. By going to
this closer spacing, additional pay will be encountered and flooded. Add- .
itional primary reserves that were undrained on 40-acre spacing will be '
recovered along with secondary reserves bypassed due to premature water
breakthrough. -
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Table 1

Basic Reservoir Data

Unit: - State Vacuum Unit
Operator: _ ARCO 0i1 and Gas Company
Field: : Vacuum Grayburg-San Andres
Lithology: ' Dolomite and Limestone
Area: T v ' 800 Acres

Average Porosity: 9.88%

Average Permeability: 17.8 md

Initial Formation Volume Factor: 1.26 RB/STB

Connate Water Saturation: - 26.5%

Residual 0il1 Saturation: 30.0%

0i1 Gravity: 37° API

Average GOR: . ' ; 175 SCF/bbl

Original 0il In Place: : 13,306 MSTBO

Primary Recovery (40-acres): 3,266 MSTBO

Secondary Recovery (40-acres): : 1,700 MSTBO
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Appendix A

o

Incremental Secondary Reserves with 20-acre Infills:

'00IP = 13,306 MBO (Eng. Study 1976)

Recovery Factor = .039 (EVU Eng. Study, Phillips)
Additional Reserves from 20-acre Spacing = 519 MBO
Unit Area = 800 acres

therefore, Equivalent 20-acre infills required = 20

519 MBO =+ 20 Wells = 26 MBO/We]]vIncrementa1 011
{26 MBO/Wel1)(175 SCF/STB) = 4.55 MMCF/Well Incremental Gas

Undrained Primary Reserves for Typical 20-acre Infill Location:

Ph = 4.56 (log data)

Sw = .265 (Eng. Study 1976)

Recovery Factor = .248 (Eng. Study 1976)

Boi =-1.26 RB/STB (Eng. Study 1976)

A = 6 acres (Undrained area planimetered from drainage maps)

7758 APh(1-Sw) , o . 7758(5)(4.56)(1-.265)

X .248 = 25.6 MBO Primary
Reserves from
20-acre Spacing

Boi f 1.26

25.6 MBO x 175 SCF/STB = 4.48 MMCF Primary Gas

New Primary Reserves from A Lower Zone:

gh = 0,96
A = 20 acres

7758 Aph(1-Sw) , o . 7758(20)(1)(1-.265)
f .

- X 248 = 21.6 MBO Primary
Boi 1.26 Reserves for Lower

Zone

21.6 MBO x (175 SCF/STB) = 3.78 MMCF Primary Gas



