
OIL CONSERVATION DIVISION 
P. 0. Box 2088

STATE OF NEW MEXICO SANTA FE, NEW MEXICO
ENERGY AND MINERALS DEPARTMENT 87501

ADMINISTRATIVE ORDER 

NFL 118

INFILL DRILLING FINDINGS AND WELL-SPACING WAIVER 
MADE PURSUANT TO SECTION 271.305(b) ''OF THE 

FEDERAL ENERGY REGULATORY COMMISSION REGULATIONS, 
NATURAL GAS POLICY ACT OF 1978 AND OIL CONSERVATION DIVISION

ORDER NO. R-6013

I.

Operator ARf.Q OTT, & ftAS COMPANY___________  Well Name and No. fitai-p Vacuum Tini t- Wall TJr, 99

Location: Unit F Sec. *3? Twp. 1 7S Rng. 36p_____  Cty._____t.pa___________________________

II.

THE DIVISION FINDS:

(1) That Section 271.305(b) of the Federal Energy Regulatory Commission Interim Regulations 
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, prior to the commencement of drilling, that the 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, and must grant a waiver of existing well-spacing 
requirements.

(2) That by Order No. R-6013, dated June 7, 1979, the Division established an administrative 
procedure whereby the Division Director and the Division Examiners 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 to be completed in the Vacuum Gravburg San
Andres___________ Pool, and the standard spacing unit in said pool is ______ 40 acres.

(4) That a 40_________ -acre proration unit comprising the SE/4____NW/4_______________ _
of Sec. 32 , Twp. 17S , Rng. 34E , is currently dedicated to the applicant's State Vacuum
___ Well No. 8_______________  located in Unit F__  of said section.

(5) That this promt Ion unit is ( X) standard ( ) nonstandard; if nonstandard, said unit was
previously approved by Order No. ma

(6) That said proration unit is not being effectively and efficiently drained by the existing 
well(s) on the unit.

(7) That the drilling and completion of the well for which a finding is sought should result in
the production of an additional 12,950 MCF of gas from 'he.proration unit which would not 
otherwise be recovered. -----------------

(8) That all the requirements of Order No. R-6013 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 existing well within 

the unit.

(9) That in order to permit effective and efficient drainage of said proration unit, the subject 
application should be approved as an exception to the standard well spacing requirements for the 
pool.

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 11(4) above. The authorization 
for infill drilling granted by this order is an exception to applicable well spacing requirements 
and is necessary 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 30th day of January_______ > 1° 86 •

DIVISION DIRECTOR
-- '---- -

EXAMINER
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STATE OF NEW MEXICO 
ENERGY AND MINERALS DEPARTMENT

OIL CONSERVATION DIVISION 
P. 0. Box 2088 

SANTA FE, NEW MEXICO 
87501

ADMINISTRATIVE ORDER 

NFL

INFILL DRILLING FINDINGS AND WELL-SPACING WAIVER 
MADE PURSUANT TO SECTION 271.305(b) OF THE 

FEDERAL ENERGY REGULATORY COMMISSION REGULATIONS, 
NATURAL GAS POLICY ACT OF 1978 AND OIL CONSERVATION DIVISION

ORDER NO. R-6013

I.

Operator_

Location: Unit Sec. 32 _Twp. I75e»/k Rng. 3*/

Well Name and No. l/ae tSi'sn £/»;/22

Cty.______ s/r*_________________________

II.

THE DIVISION FINDS:

(1) That Section 271.305(b) of the Federal Energy Regulatory Commission Interim Regulations 
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, prior to the commencement of drilling, that the 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, and must grant a waiver of existing well-spacing 
requirements.

(2) That by Order No. R-6013, dated June 7, 1979, the Division established an administrative 
procedure whereby the Division Director and the Division Examiners 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 to be completed in the
$*n/rfS

(4) That a 

of Sec. 3a-

___ Pool, and the standard spacing unit in said pool is _
I/O_________ -acre proration unit comprising the ^£/i/ /t/^y

V£> acres.

.Jt/e.

, Twp. /7 i Rng. , is currently dedicated to the^, &*//
located in Unit ^ of said section.

(5) That this proration unit is (S) standard ( ) nonstandard; if nonstandard, said unit was
previously approved by Order No. ^.

(6) That said proration unit is not being effectively and efficiently drained by the existing 
well(s) on the unit.

(7) That the drilling and completion of the well for which a finding is sought should result in
the production of an additional MCF of gas from the proration unit which would not
otherwise be recovered. —^-------------

(8) That all the requirements of Order No. R-6013 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 existing well within 
the unit.

(9) That in order to permit effective and efficient drainage of said proration unit, the subject 
application should be approved as an exception to the standard well spacing requirements for the 
pool.

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 11(4) above. The authorization 
for infill drilling granted by this order is an exception to applicable well spacing requirements 
and is necessary 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___________ day of _______________________, 19_______ .

DIVISION DIRECTOR EXAMINER
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Basic Reservoir Data

Unit:
Operator:
Field:
Lithology:
Area:
Average Porosity:
Average Permeability:

Initial Formation Volume Factor 
Connate Water Saturation: 
Residual Oil Saturation:

Oil Gravity:
Average GOR:
Original Oil In Place:
Primary Recovery (40-acres): 
Secondary Recovery (40-acres):

State Vacuum Unit
ARCO Oil 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



ANALYSIS
TABLE 2

STRATIFICATION

% Thickness 
of Total

80-ACRE 5-SPOT NO. 1
Layer #1 42.1
Layer *2 37.0
Layer #3 20.9

100.0

K1, md Sew, % Sgx,% Sor,%

4.6 26.5 24.0 30.0
1.7 26.5 24.0 30.0
0.5 26.5 24.0 30.0

80-ACRE 5-SPOT NO. 2
Layer #1 25. 4 26.0 26.5 24.0 30.0
Layer ~2 30.8 . 8.6 26.5 24.0 30.0

Layer -*3 17.6 2.8 26. 5 24.0 30.0
Layer -^4 14.9 1.0 26.5 24.0 30.0
Layer -5 11.3 0.4 26. 5 24.0 30.0

100.0

5-SPOT NO. 3 
Layer ftl 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 21.0 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

80-ACRE
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Appendix A

I. 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 Oil
(26 MBO/Well)(175 SCF/STB) = 4.55 MMCF/Well Incremental Gas

II. Undrained Primary Reserves for Typical 20-acre Infill Location :

0h = 4.56 (log data)
Sw = .265 (Eng. Study 1976)
Recovery Factor = .248 (Eng. Study 1976)
Boi =1.26 RB/STB (Eng. Study 1976)
A = 5 acres (Undrained area planimetered from drainage maps)

7758 A0h(l-Sw) .. n _ 7758(5)(4.56)C1-.265) 
Boi x Kf - 1.26 x .248 =25.6 MBO Primary

Reserves from 
20-acre Spacing

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

III. New Primary Reserves from A Lower Zone:

0h = 1
A = 20 acres

7758 A0h(l-Sw) „ _ 7758(20)(1)(1-.265)
Boi X f " 1.26 x .248 =22.4 MBO Primary

Reserves for 
Lower Zone

22.4 MBO x (175 SCF/STB) = 3.92 MMCF Primary Gas





ARCO Oil and Gas Company 
Natural Gas Marketing . 
Post Office Box 2819 
Dallas, Texas 75221 
Telephone 214 880 4675

Paul T. Davis
Manager, Gas Regulations

December 5, 1983

Department of Energy and Minerals
Oil Conservation Division
P. 0. Box 2088
Santa Fe, New Mexico 87501

0IL C0NSSI0N VISION 
SANTA FE

RE: N6PA - Well Pricing Category Determination 
State Vacuum Unit #22 
Lea County, New Mexico 
AR #46429

Gentlemen:

Pursuant to Order No.R-5878-B of the Oil Conservation Division, 
ARCO Oil and Gas Company, a Division of Atlantic Richfield 
Company (ARCO), hereby submits an original and one copy of an 
application for determination of Section 103, New Onshore Well, 
pricing category for the above captioned well.

Also, please find our application for "Natural Gas Policy Act 
Infill Findings Administration Procedure".

Co-owners with different Purchasers than those listed on Form 121 
should furnish a copy of these documents to said purchaser(s).

Please return the extra copy of this letter with evidence of 
your receipt thereof, in the enclosed, self-addressed en­
velope.

Very truly yours,
(/fot/yULs fa-

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

DGH/ld

Enclosures

ARCO Oil and Gas Company is a Division of AtlanticRichlieidCompany



State Vacuum Unit #22 
Lea County, New Mexico 
AR #46429

"Infill Finding"



Rules and Regulations
Natural Gas Policy Act Infill Findings
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 Completion 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 proration unit 
dedicated to the well.

Rule 8: Exhibit I: Description of all wells drilled on 
proration unit.

Rule 9: See Engineering Discussion plus all "figures" 
associated within.



cKhi&zr X

STATE VACUUM UNIT
WELL N0._22_

Lea Co., New Mexico

UNIT LETTER__ t

ARCO

ARCO

SECTION 32

ARCO

ARCO

TOWNSHIP 17 S RANGE 34 E

ARCO

ARCO

• WELL NO. 8 
1-23-48

53 6 40
254 154 196

WELL NO. 22 
11-5-82
(TEST) 189 15 23

0 0 0

ARCO ARCO ARCO

• VACUUM (GRAYBURG-SAN ANDRE S)

5-10-78 SPUD DATE

BOPD MCFPD BWPD

CUM CUM CUM
MBO MMCF MBW

A
5-10-78

WATER INJECTION 

SPUD DATE

6-14-81 CONVERSION DATE

CUM I CUM I CUM 
M 80 1 MMCF 1 MBW

CUMULATIVES AS OP 7-1-83

SCALE : I"= 300'



NO«'br dopics nlccivco

D 1ST R IB UT ION ,

SANT A FE

FILE

U.S.C.S.

LAND OFFICE

OPERATOR

NEW MEXICO OIL CONSE

57/

Form C -101 
Hrvised H-6b

OIL CONSERVATION DIVISION 
SANTA FE

APPLICATION FOR PERMIT TO. DRILL, DEEPEN, OR PLUG BACK

SA. Indicate Type ol Leoa»e
ST AT C |X | TEI | )

b. State Oil & Gas Lease No.

E-1447

Type of Work

b. Type of Veil

:^L )xD

DRILL [X)

□
DEEPEN □

CAS
wcu

5««clc nrn

ZONE UL)

PLUG BACK Q

Lt n
ME 1___|

7. Uall Agreement Name

State Vacuum Unit

MULTIPLE
ZONE

B. Farm or Lease Name

State Vacuum Unit
. Non* oi Operator ARC0 Oil and Gas Company
Division of Atlantic Richfield ComDanv

9. Well No.

22
. Address ol Operator

P. 0. Boy 1710, Hobbs, New Mexico 88240
10. Field and PoqI, or Wildcat

Vacuum Grayburg SA

L Devotions (Stunv whether Ob', K1. etc.)

4064.30’ GL

21A. Kind & Status Plug. Bond

GCA It 8

19. Proposed Depth

4840'

19A. Formation

San Andres

20. Hotary or C-T.

Rotary
2IB. Drilling Contractor

Not selected
22. Approx. Date Work will start

10/25/82
.3.

PROPOSED CASING AND CEMENT PROGRAM

SIZE OF HOLE SIZE OF CASING WEIGHT PER FOOT SETTING DEPTH SACKS OF CEMENT EST. TOP
m” 13-3/8” OD Cond Pipe 30 ’ ?L; vdq ■Rprfi-Tni' 5nrf
ii” 8-5/8" OD 24it K-55 1580’ 475 qy Pitt Tn qurf-arp
7-7/8" 5^” OD 15.5// & 17// 1 :-55 4840' 995 sx Circ to surface

Propose to drill a 20 acres infill development well to recover additional primary and 
secondary reserves in the San Andres formation.

OnDITIONS OF APPROVAL, IF ANY:



MEw •MEw • 'CO ^I'L. ervSERVA'ICM CC'V'MISS'O*
►ell location and acreage DEDICATION. P. AT

* . I n h* Im o. t*>* «w> •» IU I M ■ •» -

rO»» • I $2
L-JJH

1 ti» -u*#>

"-' ■ Div. of Atlantic Richfield Companv
AF.CC or. L CA.~ Zr.'.TMCz ' ! S'T* • — T- T * • “ T “T -% » 7 ' T **“

. t\. L \ /\ L . U .* i : 90

-■*- 1
T 1

• t .;•!
32

*». •,! ;;
1 7 SOUTH 31 CAST : LEA :

1

2500
‘1 # • ..

|Af; rr. — fr* ......... 1575 .... (r VEST
i
1

iOAL.30
i rrr=-c:'y

San Andres 1 Vacuum Grayburg SA
■ v -• ;

A0 le.-s

i Outline trie acrease dedicatee to the subject well O' colored pencil or hachurc marls >>r t :.r ; i ll ! el.iw |

2. If p>orr than one irase is dedicated to the well, outline earn and identify thr owners*: ip U' «lK as lu *n;kin£
interest and rrwaltv : •

1. |i more man onr lease ol different ownership is drdir alrd to the well, have thr interests ail n*rn. been innsoli- | 
anted b» cnmmunitizalion. unitization, forre-pooiinc. etc!' I

I

___ ^ es ___’ If answer is **ves” tvpe of consolidation ____________________________________________________

H answrt is ‘‘no!’ list the owners and tract descriptions wnirh hBve actually been consolidrited il se reverse side of 
this form if necessary i _____________________________________

N,. allowable will be assigned to the well until all interests have been consolidated (bi • or.munnization. unitization, 

forced-pooiint. or otherwise I or until a non-standard unit, eliminalrng such interests, has beet, approved by the Commis­

sion.

T

+-/-¥ t t~ l-l-l f~ ~

.,571,-----------

_Q I L_CQ£! £E R YAHON. DIVISION- 
SANTA FE

I

y /-/-//-/ / /■;

C E p T1 F 1C AT ION

l,h»Ffbr tffl fy »Do» tht tn/ormofion con* 

*0inro " ■( true 000 comp/ffl fo l^c
begt or imo^ledge one/ be/*#/.

Po9it:rr.

Prig. Engr. J
comrw> ARCO Oil and Gas Co. J 
Div of Atlantic Richfield Co.
: ste

10/15/82

t hemby certify thot the **ell locolion 

sKo»n on th-t plot woi plotted irom held 

potci 0/ or tuo ‘ ii/ntfi moo# by m» or 

unde* *ni iwp**ni'On ond thot the tome 

tt tr^e one ro»'*ft *o fbt b# s * 0/ my 
hno**ieog* on<3 belief

. *or#
?0/13/82

h e ;Is•■. 
c. i : ^ ■s 

/*
L' r.^7 1 / //■■

Crnltrrau l*c JOHN C W. . • a.'.
PATRICK A PCStRD frei't 
Ronolfl J F-Ci-ie ??!IE



STATE OF NEW MEXICO 
VCFIGY am'j ’MINERALS DEPARTMENT

.Form C-105 
Revised 10-1-78

Otll NIOUT ION

<»»u re
Fu.t

tl.l.O.S.

j *. and or r ice

j OPr<V*Tr>n

OIL CONSERVATION DIVISION
P. O. DOX 208H

SANTA FE. NEW MEXICO 87501

WELL COMPLETION OR RECOMPLETION REPORT AND LOG

ba. IntTlrale Tyr« of Learie
State (x] Fee □

Mate OH & Cos Lrafte No.

E-1447

j. rtrt OF ni.Li 7. Dull Agreement Nome

- TYPE OF COMPLETION
i'.\i B *»» I Iwill l__ J

a.vO

:*Tl [x) r;;D occocm 1 1 etuc 1—|
• ACB I 1

vu ana uas company
Division of Atlantic Richfield Company

Addi*»6B of O|*cralor

P. 0. Box 1710, Hobbs, New Mexico 88240
. Location of Wall

F-*»r icttcm . •2500

■** West liwi or stc, 32 twp. 17s wet. 34E

LKT rwou TMC North I INI AND 75___ rtCT FROM

j. Dc'e Sptdded 16. Date-T.D. Reached 17. Date Compl. (Heady to Frod.) 16. Elevations (DF, RKR, RT, GR, etc.) 19. Elev. Coshlnghead

11/5/82 11/16/82 2/2/83 4064.30' OP
3. Total Depth 21. Plug Back T.D. 22. H Multiple Compl.. How 23. Intervals , Rotary Tools t Cable Tools

Many Drilled By (
4845' 4770' ---- ► 0 - 4845' i

»

4721-23* & 4611-4665* Grayburg San Andres

25. Was DlrectJono] Surve; 
Mode

No

a. Tyr* Electric and Other Logs Hun

GR-DLL, Micro Laterolog w/RXO, CR-fCNT./CDT. u/falippr^ CBT, St .Nnisip.lng

27. Was Well Ccred

Yes
CASING RECORD (Report ol string* set in w.ll)

CASING SIZE WEIGHT LB./FT. OEPTH SET HOLE SIZ E CEMENTING record AMOUNT PULLED

14" Cond Pipe 31' T7!r" 4 PpHi -rrp y Firp f-n enrf

0
0
l L
n

0
0 O a 24// K-55 1555’ ir 550 sx Nnne

5JS" OD 15.5// K-55 4845' 7-7/8" 1540 sx None
'

LINER RECORD

SIZE TOP BOT TOM SACKS CEMENT SCREEN SIZE DEPTH SET PACKER SET

2-3/8" 0 D 4736' —

30. TUBING RECORD

F>.iteration Record (Interval, site and number)

4721-4723’ = 4 .50" holes 
4611-4665' = 32 .50" holes

32. ACID, SHOT. FRACTURE, CEMENT SQUEEZE. ETC.

DEPTH INTERVAL

3750' Sazd w/150 bx Cl C w/ISfl/oi

AMOUNT ANO KIND MATERIAL USED

& .3% Halad 9, 50 sx Cl H w/3/l
of 1% CFR-2 & h of 1% Halad-9.
(cont'd on attached sheet)

' PRODUCTION
f Ifflt 1 roauTIICli
1/7/83____

Mil of Teal

2/8/83

Production Method (Fltmtxng, gas lift, pu-n/un/; — Size and type pump)

Pumping - 2" x Ik" x 12' rod

ir»w Tubln«j Ptaaa.

liuur.n Tested

24

Choke Size

Well Status (F/od. or Shut-in)

Prod.
Prod'n. For 
Test 'JcrJod

OH — 13 bl.

189
Gas - MCF

15 ■

Water — Rbl.

23
CaeltiQ prenaure Calculated 24- OH — Bbl. Cos — MCI' Water — Bbl. Oil Gravity — API (Core,)

-
Hour Hate 1
----------- ► 1 189 1 15 | 23 37.0°

Cos — Oil Hallo

79; 1

DJepovUlo.i cf Cos (Sold, uird for fuel, vented, etc,)

Sold

Tebi Witnessed by

E. E. Erwin
L<al ol Atiurhrr.snls

Logs assisted in Items .26 above, Core Records 4 -I-ricl-ioat-ion Report,-----------
l hereby c*Mi/jr I.Sar the tnfumatton aAou/n on both iiJrf of iht s form t s true and complete to the Lett ttftnyk r^wledge and belief.

SI CM C D oJmJ^ I
^tItle Prig, Engr.

DATE 2/9/83



INSTRUCTIONS

t t.
.frirm In in hr* filial wlfh !!••• r»||.mjrtatn Dlnfrlft Office nf the nnl V«i»f llum ?'* /« n|lr»r ll»«* rr*mpl«ll-m nl ony newly-lrljlml or

w» M. tl r.!*'ill h** nrr »»mj»*inl««t hy *•»*#♦ rnny r.f all lr«i| <it»>| ftiijto-fiotlvlty |nqfi r»m an thr wall nn*J n summary ol nil r.parlal tents roft»
duci*'4f Jnclu<lli.(| «*rlit M»*m lasts. Al I nh'ill !»♦.• incosuivd fifths. In th*» ruuif n| ritrcr'Unnally (liillad w**l|n# IfMf* vertical (Jrplhs shall

also bo rr(nrif«L |’nr n.u|ili»l>* r»»n.|*|aM«.;*:., Item* 10 Ihrocqh !M chatl be reported Inr each Th* lorn iu to tin tll*v| In qulntupllcot** otcepf cu
•tula lamja where s»l* o.pb'S <se r*rqu|:»ij. Mule 110S.

INDICATE FORMATION TOPS l\ CONFORMANCE WITH GF.OGRAPIIICAI. SECTION OF STATE

Southeastern' \pw Mexico Northwestern New Mexico

T.
T.
a
T.
T.
T.
T.
T.
T.
T.
T.
T.
T.
T.
T.
T.
T

4721'

Anhv 1505' T T Oio Alamo T. Pernt "IV ’
Sail 1646’ T T T. Penn. "C” -
Salt . 2652’ X X T Penn. "D"
Yalta 2804' T T riirr tim.»» T Lcadville __________
7 Rivers, T T Madison ^——

3518' X T T Elbert ___________ ____
4168' *r T T McCracken
4530' T . X T Ignacio Qtzte_________

X T Granite_______________
X X T
X X T
T T T
X X T

'

X X X
T X T
7* X T

Cisco (Bourn C) T. ' T. Penn. “A” T.

No. 1, from__

No.

No. 3, from....... ...

OIL OR GAS SANDS OR ZONES 
4723.!________ No. 4, from...... ...... .

2, from.. 4„61.r _______to____^.§.65 ___ ___ No. 5, from_____ ________ _

__ to________ _______ _ No. 6, from______________ ___ to___________

IMPORTANT WATER SANDS

IdcIucSc data on rate of water inflow and elevation to which water ro*c in hole.

No. i, from.. _j.Z50.;.__________________ to.. ... ..Surf______;________ feet. Wat.er._to...s.urf_.@.._250...BPD___

No. 4, from....... ..... ......... .to___ ...__________ _______ _fccL
FORMATION RECORD (Attoch odditional sheets if necessary)

From To
Thickness

in Feet
Formation F rom To

1’hickneas
in Feet

Formation

0 30 30 Surface 3621 3779 158 Salt & Anhy.
30 40 10 Anhydrite 3779 3936 157 Sd & lime.
40 771 731 Surf Rock 3936 4100 164 Lime & Dolo

771 1370 599 Red Bed & Anhy 4100 4245 145 Potash, Dolo & Salt
1370 1490 120 Anhy 4245 4300 55 Dolo
1490 1554 64 Red Bed & Anhy. 4300 4357 57 Lime
1554 1591 37 Anhy 4357 4486 129 Dolo & Potash
1591 2349 758 Anhy & Salt 4486 4845 359 Dolo, Lime & Sri , —
2349 2645 296 Anhy, Salt, Red Bed & Lime
2645 2845 200 Salt & Anhy
2845 3027 182 Lime & Sand
3027 3250 223 Salt, Sd, Lime, Anhy
3250 3458 208 Lime
3458 3621 163 Lime, Sd

• '

.

•



Form C-105 cont'd 
t ■State Vacuum Unit #22 

2500' FNL & 1575’ FWL 
Sec 32-17S-34E, Lea County

Item 32 - Acid, Shot, Fracture, Cement Squeeze, etc.

Depth Interval Amount & Kind Material Used

1580' Squeezed w/500 sx Cl H cmt cont'g 2% CaCl2 •

1520' Squeezed w/200 sx Cl H cmt cont'g 2% CaCl2

4721-4723' Acidized w/800 gals 15% LST-NE

4611-4665' Acidized w/4000 gals 15% Acid



Spot 5 bbls acid & pump 4000 gals 15% acid. Max press 3000//. Ran GR-Temp survey. In 10 
hrs svbd 17 BNO & 17 BLW. On 1/12/83 swbd Grbg SA perfs 4611-4665', rec 36 BNO & 40 BLW. 
1/13/83 SITP 50If. Rel pkr & RBP, POH. RIH w/CA. Set btm of tbg @ 4736', SN @ 4702'. In 
2 hrs swbd 17 BNO. SITP 0//. On 24 hr potential test 2/8/83 pmpd 189 B0, 23 BW, 15 MCFG 
on 12—94" spm. G0R 79:1. Final Report.



C STATE OF NEW' MEXICO

ENERGY and MINERALS DEPARTMENT
OIL CONSERVATION DIVISION

r tk'.b* r ^

BRUCE KING
GOVERNOR

October 27, 1982 POST OFFICE BOX 2088 
STATE LAND OFFICE BUILDING 
SANTA FE NEW MEXICO 87501 

(5051 827-2434

ARCO Oil and Gas Company 
P. O. Box 1610 
Midland, Texas 79702

Attention: J. A. Fraga

Administrative Order NSL-1600

Gentlemen:

Reference is made to your application for a non-standard 
location for your State Vacuum Unit Well No. 22 to be located 
2500 feet from the North line and 1575 feet from the West 
line of Section 32, Township 17 South, Range 34 East, NMPM, 
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.

cerely,

OE D. RAMEY, 
Director

JDR/RLS/dr

cc: Oil Conservation Division
Oil & Gas Engineering Committe 
Oil & Gar. Division - State L

t

- »» 
e*^®Hobbs



Engineering Discussion of Infill 
Drilling on the State Vacuum Unit

INTRODUCTION

ARCO Oil 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).

In February of 1983 we completed the State Vacuum Unit No. 22, our first 
20-acre infill in the unit (see attached well plat, Fig* 4). It is too 
early to make final conclusions for this well, but so far the results have 
been very promising and further infill drilling is planned.

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). Oil 
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.

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 (0h) for each well. Two isopachs were 
prepared, one for total 0h (Figure 7) and one for main pay 0h (Figure 8). 
These maps were constructed using logs and core data were available.
Acre-0h numbers were determined by planimetering the isopach maps.

The original-oil-in-place numbers were calculated by transforming acre-0h 
numbers into net hydrocarbon pore volume and converting to stock tank barrel 
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 
Oil Company.



Engineering Discussion 
Page 2

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 00IP was used in predicting additional 
secondary oil 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.

Primary drainage analysis of the State Vacuum Unit were done using volumetries, 
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 recover 26 MBO (see Appendix A).

The State Vacuum Unit No. 22 will also produce primary reserves from a lower 
zone near the top of the Lovington Sand (see Fig. 10). The porosity logs 
indicate this zone to contain 8-10 feet of net pay with about 10% 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.



.Engineering Discussion 
Page 3 . .

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. 22 we will recover new reserves of approx­
imately 74 MSTBO. The initial stabilized rate on this well was predicted 
to be 75 BOPD declining to abandonment at 30% per year (see Fig. 11). Gas 
production in association with this oil will be 12.95 MMCF.

ARCO is presently in the process of updating its Engineering Study of 1976 
for the State Vacuum Unit. This study will fully evaluate the infill 
drilling of this unit.

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.

LGG:dmm

8-29-83
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State Vacuum Unit #22 
Lea County, New Mexico 
AR #46429

"Infill Finding"



Rules and Regulations
Natural Gas Policy Act Infill Findings
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 Completion 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 proration unit 
dedicated to the well.

Rule 8: Exhibit I: Description of all wells drilled on 
proration unit.

Rule 9: See Engineering Discussion plus all "figures" 
associated within.



STATE VACUUM UNIT m'6ir x
WELL N0._21_

Lea Co., New Mexico

UNIT LETTER F SECTION 32 TOWNSHIP I7S RANGF 34E

• VACUUM (GRAYBURG-SAN ANDRES) A WATER INJECTION

5-10-78 SPUD DATE 5-10-78 SPUD DATE

BOPD MCFPD BWPD 6-14-81 CONVERSION DATE

CUM CUM CUM CUM 1 CUM CUM
MBO MMCF MBW MBO | MMCF MBW

CUMULATIVES AS OF 7-1-83

SCALE : 1"= 300’



■ o, -or co»ms ■ (tcivco *

D 1ST RIB UT ION

SANT A FE

FILE

U.S.G.S.

land office

OPERATOR

So

NEW MEXICO OIL CONSERVATION COMMISSION Form C-IO) 
Herlsed H-6b

APPLICATION FOR PERMIT TO DRILL, DEEPEN, OR PLUG BACK

SA. Indicate Type ol Lease

STATE lx I TCI | |
i. State Oil & Gas Lease No.

E-1447

a. Type of Woric

DRILL d 
b. Type of Well '—J

o,l ten «»* r~i
win. I'Ll_________ »tLL I I_______OTHER____________

i. Nome oi Operator ARCO oil and Gas Company
Division of Atlantic Richfield Company

DEEPEN ED

SIMCLC 
2 ONC E

PLUG BACK ED

MULTIPLE f I
zone I I

7« Unit Agreement Name

State Vacuum Unit
6. Farm or Lease Name

State Vacuum Unit
9. Well No.

22
Address of Operator

P. 0. Box 1710, Hobbs, New Mexico 88240
10. Field and Pool, or Wildcat

Vacuum Grayburg SA

21. Elevations(Show whether l)F, HT, etc.)

__4064.301 GL
[23.

21 A. Kind & Status Plug. Bond

GCA #8

PROPOSED CASING AND CEMENT PROGRAM

19. Proposed Depth 1 9A. Formation 20. Holary or C.T.

4840’ San Andres Rotary
2IB. Drilling Contractor 22. Approx. Dale Work will.start

Not selected 10/25/82

SIZE OF HOLE SIZE OF CASING WEIGHT PER FOOT SETTING DEPTH SACKS OF CEMENT EST. TOP
17V 13-3/8" OD Cond Pine 30’ 2h vds Redi-im*: Surf
11" 8-5/8" OD 24# K-55 15801 475 sx ("lire tn snrfarp
7-7/8" 5V OD 15.5# & 17# I :-55 4840’ 995 sx Circ to surface

Propose to drill a 20 acres infill development well to recover additional primary and 
secondary reserves in the San Andres formation.

OIL C0NSBRVA1 lU'M Umaium 

SANTA FE

ceCENTRAL BLt
APPROVAL VALID FOR /i^?DAYS 

PERMIT EXPIRES

H ABOVE SPACE DESCRIBE PROPOSED PROGRAM: ir PROPOSAL IS TO DEEPEN OR PLUC BACK, CtVC DATA ON PRESENT 

JVC ZONE. CtVC BLOWOUT PREVENTER PROCRAM. IF ANT.

is true and complete to the best of my knowledge and belief.

Prig. Engr.

(This space for State Use)

pproveo by

OIL & GAS INSPECTOR

ONDITIONS OF APPROVAL, IF ANY;



% •

NEw • -ICO Oil. CO^SERV*'iO*» CO*>*misSIO»''
'‘ELL LOCATION AND ACREAGE DEDICATION Pl a 7

Foil® v’ - | DT
C-Ji/H

Ml* '■!»**

k ■ I 3»»’»n; n rv . h> If i 9. t*> • mi > » * t>o kV>0»i i*l tv t *»* •

■■=• ’ Div. of Atlantic Richfield Ccrmpanv 
AF.CC OIL L CA7 CrUTAVY STATE VAGLTT' IT.’IT 99

.32 17 SOUTH LAST ; LEA

2500 i*f. ir. * tr* 1575 1.TCT
***■ tr;r «•

A0A;.3r; San Andres Vacuum Grayburg SA 40

i. Outiine the acreage dedicated to the subiect well fn colored pencil or hainurc marls ..r if.- ; i

2. 1? more than one iease is dedicated to the well, outline earn and identify the ownership *f:t-:; tt> ilh as to working 

interest and ro\ nltvi (

2.. li more tnan onr lease of different ownership is dedicated to the well, have the interests ai! ..wners been consol 1- [

dated bv communitization. unitization. loree-pooiinp. e tr ' I

»

___ 1 es ___ V" If answer is “ves," type of consolidation ’_____________________________________ ______________

If answer is *'ni’ list the owners and tract descriptions which have actually been lonsolidaird il se reverse side of 

this form if necessary.1 2__________________________________ ;_________________________________________

No allowable will be assigned to the well until all interests have been consolidated (bv « nrv.munil izalion. unitization, 

forred-pooiint. or otherwiselor until a non-standard unit, eliminating such interests, has beer, approved by the Commit- 

s i or..



SJATE Of NEW MEXICO 
NEFJGY ano 'MlNEOALS DEPARTMENT

l
.Form C-105 . 
Rtvlted 10-1-78

OIL CONSERVATION DIVISION
P. O. OOX 20BH

SANTA FE. NEW MEXICO 87501

WELL COMPLETION OR RECOMPLETION REPORT AND LOG

I O^MAt.On

in. fiiTlrale Type of Lean®

Slate lx] □

[». Slate Oil & Gas Lease No.

E-1447

•J- rrrt of wi.ll 7. Unil Agrermenl Nome

“• type of completion 
“***' fy]
»tu l Aj even I_|

H 1—1 
wtu 1 - 1

o.tD

□ PLUC (—1 
• ACS 1 1

aliu od& ^uupany
Division of Atlantic Richfield Company

Location of Well

*• IT LCTTIR .

Addres* of O|*«iotor

P* 0* Box 1710, Hobbs, New Mexico 88240

Uni or see. 32 twp. 17S ncc. 34E hmpm \y
i>. L>c«e Spi'dded 16. Date-T.D. Reached 17. Dole Compl. (Heady to Prod.) 16. Elevations (DF, RKR, RT, GH% etc.) 19. Elev. Cash loghead

11/5/82 11/16/82 2/2/83 4064.30’ GR
3. Total Depth 21. Plug Back T.D. 22. II Multiple Compl., How 23. Intervals , Rotary Tools , Cable Tools

4845’
Many Drilled By «

4770’ ---- ► 0 - 4845’ r
4. Producing Intervals), of this completion — Top, Bottom, Name

4721-23’ & 4611-4665’ Grayburg San Andres

25. Was Directional Survey 
Made

No

S. Type Electric and Other Logs Hun

GR-DLL, Micro Laterolog w/RXO, CR-GNT./PDT. u/PaT T pp*r CBL & .Noise J

27. Was Well Ccivd

Yes
CASING RECORD (Report ol strings set in well)

CASING SIZE WEIGHT L8./FT. DEPTH SET HOLE. SIZE CEMENTING RECORD AMOUNT PULLED

14" Cond Pine 31 * T 7Jr" L ydQ BpiIi-itity Giro -to-SAjr£
8-5/8" OD 24# K-55 1555’ 11" 550 SX Nnnp
5*5" OD 15.5# K-55 4845’ 7-7/8" 1540 sx None

'

9. LINER RECORD

SIZE TOP BOT TOM SACKS CEMENT SCREEN SIZE DEPTH SET PACKER SET

2-3/8" 0D 4736’ —

30. TUBING RECORD

Perforation Record fInterval, size and number)

4721-4723’ = 4 .50” holes 
4611-4665’ = 32 .50" holes

32. ACID, SHOT. FRACTURE, CEMENT SQUEEZE, ETC.

DEPTH INTERVAL

3750 ' Sqzd w/T50 st GT__ C. u/T ‘Ul/qV «?Rlt

AMOUNT ANO KIND MATERIAL USED

5. .3% Halad 9, 50 sx Cl H w/3/4
af 1% CFR-2 & h of 1% Halad-9.
(cont’d on attached sheet)

PRODUCTION
c:e f Irnt 1 roduriicn

1/7/83

•na of Test

2/8/83
low Tubing Preen.

Production Method (Flowing, gas lift, pumping - Size and type .pump}

Pumping - 2" x lk" x 12* rod

Well Statue (Prod. or Shut-in)

Prod.
Hour* Tented

24
Casing pressure

Choke Size Prod'n. For 
Test period

Oil - Obi.

189

Gas _ MCf

15 ■

Water — Hbl.

23
Culcuiated 24* 011 - Bbl. 
Hour hale I------- ► I 189

Con — MCF

15

Water — Bbl.

23

Gos -Oil Hallo

7£il.
Oil Gravity — API (Core,)

37.0°
Disposition cl Cos (Sold, itied Jor fuel, vented, eic.^

Sold

Test Witnessed by

E. E. Erwin
L*nl oi Auurhments

Logs as_listed in Items 26 above, Gore Rprnrrf.<L A ,T.nr.1.ina.t-1n11 ,------ ;- - - - -
/ hereby certify tha1 the information shown on both side* of this form is true and complete to the Lest rtf tny hruzwledge and belief.

«enm Q.&-.-tItle Prig, Engr.natr 2/9/83



instructions

Tlili. -lorm In in In- lll^l v«tlh 'll.- ■i| |.rn|.rH«n Olnlrfrl Olden nl thn Olvlalnn tint Inter llnm 71. ,/n nlmr tin. rnmplntl'ni n| any newly-IrtMed nr

Jott|>ntrrl well. It ;.!-nll be nri «im|»*inl*-l hr ....... m»»y r.l nil eleetrlrul uml pi.lln-nctlvll y Inqn run i*n thr well »m*l n numinnry of oil l.puelnl trots ron-
ducted, Inclu'llr..) I'MII ut-m Inals. All depths n-jy>rle<l r.leill In: measured depths. In the nisn ol Hlrri Uondlly ilrlllnil wells, trun vertical depths shall 

also bo rc|*>rled. I'nr multiple r.m^.letp.;.::, Ilrmn V. throuqh .1« chnll bo Imported for each gum, Th« Inim 1L frt hn llled In <|ulnlu|i|lr.-<i|n vreepf on 
■!«!• loud, when: sir c.plns axe rcnulMil. r*»*n ftulr 1 105.

INDICATE FORMATION TOPS IN CONFORMANCE WITH GEO Git A P MIC AI. SECTION OF STATE

Soulhrastern New Mexico Northwestern New Mexico

T. Anhy 1505’ T T Ojo Alamo T. Penn. ‘TP*

T. Salt 1646' X X T. Penn. “C” -
n. Saif 2652’ T X T Penn. "D**
T. Yalea 2804' X Mi'ic X T Lcadville
T. X T MaHiftnn

T. 3518* T X T. Elbert__________________ -

T. 4168’ X X T McCracken

T. 4530? T T T Ignacio Qtzte
T. T T Granite
T. X X T

T. X fir U’dcIi X T

T. X T T.

T X X T

T X X T

T. X X _ T.

T T X T

T Cisco (Bourn C) T. T. Penn. "A” T.
OIL OR GAS SANDS OR ZONES 

J, from-- ______ ____ _____to_____ 4.7.23.!________  No. 4, from.............. -No.

No,

No. 3, from....... ...

_________________,o...
..^6.65.'._________ _ No. 5, from.

tO No. 6, from__...._________ _____ to_________

Include data on rate of water

No. 1, from___—3750.!__ _

No. 2, from..v_:.......... ... .....

^o. S| from...—..—.................a....

No. 4, from_________ __ _

IMPORTANT WATER SANDS

infiow and elevation to which water roac in hole.

______________ to____ ____S.uc.f________ _____ feet. Wa£.er._ta..s.urf_.@...250...BPEL_

......... ......................to...................—...................... ............... —Jcet. ------------------ —............. ..... .——

FORMATION RECORD (Attoch additional sheets if necessary)

Prom To
Thickness 

in Feet
F or mat ion From To

Thickness 
in Feet

Formation

0
30
40

771
1370
1490
1554
1591
2349
2645
2845
3027
3250
3458

30
40
771

1370
1490
1554
1591
2349
2645
2845
3027
3250
3458
3621

30
10

731
599
120
64
37

758
296

200
182
223
208
163

Surface 
Anhydrite 
Surf Rock 
Red Bed & Anhy 
Anhy
Red Bed & Anhy 
Anhy
Anhy & Salt
Anhy, Salt, Red Bed & Lime 
Salt & Anhy 
Lime & Sand 
Salt, Sd, Lime, Anhy 
Lime
Lime, Sd

3621
3779
3936
4100
4245
4300
4357
4486

3779
3936
4100
4245
4300
4357
4486
4845

158
157
164
145
55
57

129
359

Salt & Anhy,
Sd & lime.
Lime & Dolo 
Potash, Dolo & Salt 
Dolo 
Lime
Dolo & Potash 
Dolo, Lime & Rd ,



Form C-105 cont'd 
i . State Vacuum Unit #22 

2500' FNL & 1575' FWL 
Sec 32-17S-34E, Lea County

Item 32 - Acid, Shot, Fracture, Cement Squeeze, etc.

Depth Interval Amount & Kind Material Used

1580' Squeezed w/500 sx Cl H cmt cont'g 2% CaCl2

1520' Squeezed w/200 sx Cl H cmt cont'g 2% CaCl2

4721-4723’ Acidized w/800 gals 15% LST-NE

4611-4665' Acidized w/4000 gals 15% Acid



Spot 5 bbls acid & pump 4000 gals 15% acid. Max press 3000//. Ran GR-Temp survey. In 10 
hrs swbd 17 BNO & 17 BLW. On 1/12/83 swbd Grbg SA perfs 4611-4665', rec 36 BNO & 40 BLW. 
1/13/83 SITP 50#. Rel pkr & RBP, POH. RIH w/CA. Set btm of tbg @ 4736', SN @ 4702'. In 
2 hrs swbd 17 BNO. SITP 0//. On 24 hr potential test 2/8/83 pmpd 189 BO, 23 BW, 15 MCFG 
on 12-94" spm. GOR 79:1. Final Report.



STATE OF NEW- MEXICO

ENERGY and MINERALS DEPARTMENT
OIL CONSERVATION DIVISION

BRUCE KING
GOVERNOR

October 27

ARCO Oil and Gas Company 
P. 0. Box 1610 
Midland, Texas 79702

POST OFFICE BOX 2088 
STATE LAND OFFICE BUILDING 

—. —~>SANTA FE. NEW MEXICO 87501 
-=y“ ni 15051827-2434 i

OIL CONSERVATION DIVISION 
SANTA FE

Attention: J. A. Fraga

Administrative Order NSL-1600

Gentlemen:

Reference is made to your application for a non-standard 
location for your State Vacuum Unit Well No. 22 to be located 
2500 feet from the North line and 1575 feet from the West 
line of Section 32, Township 17 South, Range 34 East, NMPM, 
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.
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Engineering Discussion of Infill 
Drilling on the State Vacuum Unit

INTRODUCTION

ARCO Oil 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).

In February of 1983 we completed the State Vacuum Unit No. 22, our first 
20-acre infill in the unit (see attached well plat, Fig* 4). It is too 
early to make final conclusions for this well, but so far the results have 
been very promising and further infill drilling is planned.

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). Oil 
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.

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 (0h) for each well. Two isopachs were 
prepared, one for total 0h (Figure 7) and one for main pay 0h (Figure 8). 
These maps were constructed using logs and core data were available.
Acre-0h numbers were determined by planimetering the isopach maps.

The original-oil-in-place numbers were calculated by transforming acre-0h 
numbers into net hydrocarbon pore volume and converting to stock tank barrel 
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 
Oil Company.
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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 001P 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 oil 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.

Primary drainage analysis of the State Vacuum Unit were done using volumetries, 
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 recover 26 MBO (see Appendix A).

The State Vacuum Unit No. 22 will also produce primary reserves from a lower 
zone near the top of the Lovington Sand (see Fig. 10). The porosity logs 
indicate this zone to contain 8-10 feet of net pay with about 10% 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.
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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. 22 we will recover new reserves of approx­
imately 74 MSTBO. The initial stabilized rate on this well was predicted 
to be 75 BOPD declining to abandonment at 30% per year (see Fig. 11). Gas 
production in association with this oil will be 12.95 MMCF.

ARCO is presently in the process of updating its Engineering Study of 1976 
for the State Vacuum Unit. This study will fully evaluate the infill 
drilling of this unit.

The production history of the State Vacuum Unit and other units in this 
field indicate that ^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.

LGG:dmm

8-29-83
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VACUUM FIELD
Lao County, Now Mexico
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Table I

Basic Reservoir Data

Unit:

Operator:
Field:
Lithology:
Area:
Average Porosity:
Average Permeability:
Initial Formation Volume Factor: 
Connate Water Saturation: 
Residual Oil Saturation:
Oil Gravity:
Average GOR:
Original Oil In Place:
Primary Recovery (40-acres): 
Secondary Recovery (40-acres):

State Vacuum Unit

ARCO Oil 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



TABLE 2

% Thickness
of Total Kl, md Scw,% Sgx,% Sor,%

80-ACRE 5-SPOT 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 25. 4 26.0 26.5 24.0 30.0

Layer 30.8 .8.6 26.5 24.0 30.0

Layer "3 17.6 2.8 26. 5 24.0 30.0

Layer ~4 14.9 1.0 26.5 24.0 30.0

Layer ^5 11.3 0.4 26.5 24.0 30.0

100.0

80-ACRE 5-SPOT NO. 3

Layer ftl 18.2 19.8 26.5 24.0 30.0

Layer #2 23.5 7.0 26.5 24.0 30.0

Layer ft3 29.4 2.6 26. 5 24.0 30.4

Layer. ftA 12.6 0.9 26:5 24.0 30.4

Layer ft5 16.3 0.3 26. 5 24.0 30.4

100.0
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Appendix A

I. 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 Oil
(26 MBO/Well)(175 SCF/STB) = 4.55 MMCF/Well Incremental Gas

II. Undrained Primary Reserves for Typical 20-acre Infill Location;

0h = 4.56 (log data)
Sw = .265 (Eng. Study 1976)
Recovery Factor = .248 (Eng. Study 1976)
Boi =1.26 RB/STB (Eng. Study 1976)
A = 5 acres (Undrained area planimetered from drainage maps)

7758 A0h(1-Sw) Rr 
Boi x Rf

7758(5)(4.56)(l-.265) ..
1.26 : x .248 =25.6 MBO Primary 

Reserves from 
20-acre Spacing

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

III. New Primary Reserves from A Lower Zone:

0h = 1
A = 20 acres

7758 Mhjl-M x R . 7758(201(11(1-^2651 x ,248 . 22.4 MB0 pr1mary
801 l-26 Reserves for

Lower Zone

22.4 MBO x (175 SCF/STB) = 3.92 MMCF Primary Gas


