OIL CONSERVATION DIVISION
. P. O. Box 2088 :
STATE OF NEW MEXICO : SANTA FE, NEW MEXICO ADMINISTRATIVE ORDER

ENERGY AND MINERALS DEPARTMENT 87501 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
ORDEP NO. R-6013

I.

Operator  ARCO OIL & CGAS COMPANY Well Name and No. Gtate Hacuﬁm IInit_ Well No. 22
Location: Unit F Sec. 39 Twp. 179 Rng. 34F Cty. Lea

1. '

THE DIVISION FINDS:

(1) That Section 271.305(b) of the Federal Energy Regqgulatory 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 bé completed in the Macuum Grayburg 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. 178 » Rng. 34E . is currently dedicated to the gpplicant's State Vacuum
_Well No. 8 lncated in Unit__F___ of said section.
(5) ‘*hat thia proration unit is ( X) standard ( ) nonstandard; if nonstandard, said unit was
previously approved by Order HNo. NA .

(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, aqd that tbe well
for which a finding is sought is necessary to effectively and efficiently drain a portion of phe
reservoir covered by said proration unit which cannot be so drained by any existing well within
the unit. :

{(9) That in order to péermit 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 II(4) above. The.authorigatlon
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 Lo 10 86 -

1 - -

O S
._’—-:'—‘Z )
4 _/' K -

i PR [y
. -

YOR 7 EXAMINER o7




’ ‘ " o - - - - - - - - - — — —
W 12/9/%3
W@P OIL CONSERVATION DIVISION
‘ P. O. Box 2088
STATE OF NEW MEXICO SANTA FE, NEW MEXICO ADMINISTRATIVE ORDER
ENERGY AND MINERALS DEPARTMENT 87
‘ ! 501 T

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 St Well Name and No. SZMI( M(yu,,, Y/ i/ A, 22
Location: Unit £ sec. 2 TWD. /2 Spps4 RNG. ﬁé'ﬂ_/ Cty. {(4

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 wh;ch a finding is sought is to be completed in the Dﬁ(aun.ﬂcu

nilres Pool, and the standard spacing unit in said pool is y0 acres.
(4) That a 75 —-acre proration unit comprising the 5254/ A“¢Qy
of Sec. 22 . TWp. /2 i;:::té Rng. ZZég_{ , is currently dedicated to the, é&(‘ éé(l:s:m MZ
A 8 located in Unit /£  of said section. 4”/’""1“

(5) That this proration unit is (»/) standard ( ) nonstandard; if nonstandard, said unit was
previously approved by Order No. A :

(6) That said proration unit is not being effectlvely 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 Az 90 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 II(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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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: 800 Acres '

| Average Porosity: 9.88%
Average Permeability: 17.8 md

Initial Formation Volume Factor:

Cbnnate Water Saturation:
Residual 0il Saturation:

0i1 Gravity:

Average GOR:

Original 0il1 In Place: |
Primary Recovery (40-acres):
Secondary Recovery (40-acres):

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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. STRATIFICATION ANALYSIS
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M of Total K1, md Scw,% Sgx,% Sor,%
80~-ACRE 5-SFOT NO. 1
Layer #1 42,1 4.6 26,5 24,0
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 #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 =3 11.3 0.4 26,5 24.0 30.0
100,0 :
80-ACRE 53-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

30.0 -
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Appendix A

Incremental Secondary Reserves with 20-acre Infi]1s:

" 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 071

'(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 = 5 acres (Undrained area planimetered from drainage maps)

71758 Agh(1-Sw) | . 7758(5)1?.56)11—.265) "

Boi 6 .248 ='25.6 MBO Primary

. Reserves from
20-acre Spacing

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

New Primary Reserves from A Lower Zone:

gh =1 .
A = 20 acres

7758 APh(1-Sw) , p. - 7758(20%(%%(1"265) X .248 = 22.4 MBO Primary

Bo1 Reserves for
Lower Zone

22.4 MBO x (175 SCF/STB) = 3.92 MMCF Primary Gas
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ARCO Oil and Gas Company

Natural Gas Marketing . ) ' ‘ » ‘
Post Office Box 2819 : ‘
Dallas, Texas 75221 N ‘

Telephone 214 880 4675

"~ Paul T. Davis

Manager, Gas Regulations .

December 5, 1983

ﬁ a [P s
Department of Energy and Minerals - {k Ee 9 1983
011 Conservation Division : OIL CONS

P. 0. Box 2088 &m%o
Santa Fe New Mexico 87501 E

IVISION

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

Gentlemen:

Pursuant to Order No.R-5878-B of the 0i1 Conservation Division,
ARCO 0i1 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,

ﬂ@WLﬁAme

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

~ DGH/1d

Enclosures

RichtieldC,

ARCO Oil and Gas Company is a Division of Atlanti 1 pany




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

"Infill Finding"



Rules and Régu]ations
Natural Gas Policy Act Infill Findings
Administrative Procedure

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

Rule 5: See attéched 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.



| | - R B ExhiscT
' STATE VACUUM UNIT 77
o - WELL NO._22

Lea Co.,, New Mexico

UNIT LETTER _F__ SECTION_32  TOWNSHIP_17S RANGE _34E

ARCO . ARCO o . ARCO

.. ARCO | - ARCO | | . ARCO

® WELLNOnB
1-23-48

5316 |40
., 254154196

\ WELL NO. 22

1-5-82 '
 (TEST) :eglnslzs
’ oOl10]|0 -
ARCO | ARCO - -~ ARCO
| VACUUM (GRAYBURG- SAN ANDRE S) @\ WATER INJECTION
5-10-78 SPUD DATE ~ 5-10-78  SPUD DATE
8OPD | MCFPD | BWPD 6-14-81 CONVERSION DATE
CuM I CUM l cum . ~ CuM | Ccum | cum
~ MBO MMCF | MBW MBO | MMCF | mBaw

CUMULATIVES AS OF _7-1:83 | |
| | SCALE: 1"z 300"
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DISTRIBUT ION K NEW MEXICO OIL CONSE % o
SA. Inducate Type of Lease

SANTA FE
BER = 9 1883 vee [

FILE
.S, State Oil & Gas Lease No.

LAND OFFICE OlL CONSERVATION DIVISION E-1447

OPERATOR
SANTA FE. N
APPLICATION FOR PERMIT TO.DRILL, DEEPEN, OR PLUG BACK , '\\\\X\\\\\\\

7. Unit Agreement Name

U.S.G.S.

«. Type of Work
State Vacuum Unit

DRILL | X DEEP -
b. Type of Well ) EEPEN D PLUG BACK D 8. Farm or Lease Name
o K s [ et X Mo tiowe ] | State Vacuum Unit
- Neme of Operator  ARCO 0il and Gas Company 9. Well No.
22

Division of Atlantic Richfield Companv
. Address of Operator 10. Field and Pool, or Wildcat

P. 0. Box 1710, Hobbs, New Mexico 88240 Vacuum Grayburg SA

- Location of Well UNIY LETTER F LOCATED 2500 FEECY FROM THC North LINE \\\\\\\
wD 1575 FEEYT FROM YTHE ) LINE 32 TWP, 175 bng;_ [IV] IV \

OF STC.

\\\\\\\\\\\\\\W IO e et S

27,

ations (Show whether DF, KT, 2)A. Kind & Status Plug. Bond | 21B. Drilling Contractor
4064.30' GL GCA 18 Not selected 10/25/82
> PROPOSED CASING AND CEMENT PROGRAM
SIZE OF HOLE SIZE OF CASING | WEIGHT PER FOOT | SETTING DEPTH |SACKS OF CEMENT EST. TOP
175" : 13-3/8" OD Cond Pipe __30°' 2} yds Redi-mit  Surf :
11" ' 8- 5/8" oD 24f K-55 1580’ 475 sx Circ to ;11rfm
7-7/8" 53" - 15,54 & 174 ¥-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,

KR!

PERMIT EXPIRES
UMLESS DRILLING UNDERWAY

ABOVE SPACE DESCRIBE PROPOSED PROGRAM: IF PROPOSAL IS TO DEEPLN OR PLUEC BACK, CIVLE DATA ON PALSLNTY PRODUCTIVE 20ME AND PROP NEw PRODUC-

VL IONL. CIVE BLOWOUT PRELVENTER PROGRAM, IF ANY.
hereby ce b 4 t the i ] ab is true and complete to the best of my knowledge and belief. (ﬂv
'gncdw M _Title Drlg ’ Engr . Date 10 /& A Ld

(This space for State Use) | OIL & D‘SDEC’TOR N 0 \ (_

AFPROVED BY i)\-L—vv | A—’—ﬂ‘ TITLE DATE

ONDITIONS OF APPROVAL, IF ANY: \




_1\ * : . ; . . - -
. c o NEw s LD DL CONSERVATICN TOMMISSIO Torm C-3as
. - e . . — - ) -~ - Sajeresror =14
- wELL LOCATiON ANC ACREAGE DEDICATION Py AT e L
) '
‘ Al 220 anies RLLs e Jria e ourer LowOeries v The Se- ), = .
'# ¢+ Div. of Atlantic Richfield Company : --"~ - i
ARCC 01T & CAR COITANY L STATD VATLLY INIT 22 !
L ette [ B AR I . - -, o . _":" R ; e — - ‘:
T ! 32 ' 17 SOUTE 35 TAST LEA 1
-7 PRI L e = Tl e l
2300 et 1 = 1re wpoTH ve e 1375 vome trm oo wEST '
L teel Pes i rrozasing Formooene tro . L ey |
(
L0k2. 35 . __San Andres | Vacuum Grayburg SA .40 trimy

1. Outhine the

-

interest and rovaliy;

i more tnan one lease of different ownersnip 15 dedicated to the well, have the antere<ts !

dated by communitization, unitization.

.-

Y If answer is

Yeo

H anewer 1s *'nc

I more than one icase is dedicated to the well, outline cach and identilv the ownersti; thes..

force-pooiing. etc”
T sl
ves. tvpe of consoiideticn

" {ist the owners and tract descriptions which have actually been consolidaied tl se reverse side of

acreage dedicstec 1o the subiect well m caiored pencil or hachure marks v e p i Lol

ftbath as 1o nm'un_;

ail uaners been consolr-

this form if necessarv.}

N\ aliowabie will be assicned to the well untii all interests have been consoliduted (b
forced-paniink. or otherwiselor until a8 non-standard unit. eliminating such interests. has Leer. approved by the Commis-

« ammunitization. unitization.

Si0L.
oA ] CERTIFICATION
L . -
: o
. o 5 . . heteby cert-fy thot the informotion con-
+ ) toineo rere '~ is tive ond complete 1o the
A o best of my hnowledge ond beliel. _;-.
| ; @E@ ,§ 1863 _ >
| 5 a Ao
A e /- _ OiL CONSERVATION BIVISION__ 4
; SANTA FE
' - FositTn
i : ! ; Drlg. Engr. -y
! | Company ARCO Oil and Gas Co, '
i ! Div of Atlantic Richfield Co.
i , I Z ate
. ] |
ioq : 10/15/82
-svs’—»-—-,—«') 1
FENN A S S BN S B B N
77177 71— 717 7, 1
1 .
! i '
' l i ! Neraby certify thot the well locotion i
H ‘ i ' shown on th.s plart wos plotred from field
I ! . l : rotes o1 octuo’ surveys mode by me or .
' .
! : ' under My supervigsion ond thot the some .
’ / ; 18 frue ono correct 1o the best of my ,
i
: | ‘1° knowieoge ono beliof ’
1 H
______________ - —.‘. —_———_—_——_—q = == - — :
. |
" , ‘ , Igte Sotema~n )
' 10/15/82
Feiist-iel b e L tnginme
[= -SSR L
1 ' ’
. [
f p /
L / ’
— JQ ) A_éj ? / /1"'
. — o T e Ay T Cc 11fcote 16 JOMN W, ¥o o ! ety
B - - cmawemb St = - T \ - ' rrifieate ddc PATRICK & PCNERD peil

Ronglg J E-cgar 2275



" STATE OF NEW MEXICO

NERGY anv MINERALS DEPARTMENT

OITMIBUTION

SANTA FC

rFiLe
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OIL CONSERVATION DIVISION

P. 0. BOX 2084

SANTA FE, NEW MEXICO 87501

“| WELL COMPLETION OR

RECOMPLE TION REPORT AND LOG

4 .Form €105

..Revised

10-1-78

State GEI

Fl.—l"ﬂ-lrnw Type ol Leune

Foe []

2 TYFPE OF whLL

on

v X

3- TYPE OF COMPLETION

NEw
wEit gg

wo--D

oven

occeen [

CAS

weee
fLuG
SACHR

o [
O

oirr.
LAEALES

. Name o{ Oparcror

Division of Atlantic Richfield Company

ARCO 0il and Gas Company

_-':._:'.mle 01} & CGas Lease No.

E-1447

IHIININ

7. Unit Agrerment Name

8. Farm or Leasec Nume

State Vacuum Unit

9, Well No.

- 22

Address ol Operator - NTA rg 10, Ficld and .Pool, or Wildcot
P. 0. Box 1710, Hobbs, New Mexico 88240 SA Vacuum Grayburg_SA
. Location of Well - \ N
«iy LEYTERM F LOCATED '250_0___ FLLY FAOM THL ______North LINE AND _—-——1575 FLCLY FROM x&\\ h \
N N 2. County E§§§§§§\\‘
«f West LINE OF SCC. 32 TWP, 17S RCE. 34E NP m Lea 1 \
Y. Dere Spydded 16. Date T.D. Reached | 17. Date Comgl. {Ready to Prod.) 18. Elevattons (DF, RKB, RT, GR, ete.)] 19. Flev- Cashinghead
11/5/82 11/16/82 2/2/83 , 4064,30' GR '
3. Tetal Depth 21. Plug Back T.D. 22. 11 Multiple Compl., How 23. Intervals  , Rotary Tools , Cable Tools
. . Many Drilled By ]
4845 4770" . —> 0 - 4845' '

1. Producing Intervoi{s), of this complelion — Top, Bottom, Name

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

2£5. Was Directional Surve:
Mude .

No

5. Type kiectric and Other Lons hun

GR-DLL, Micro Laterolog

—

iner CBL & Noise Iog

27. Was Well Cered

Yes

CASING RECORD (Report oll strings set in well)

CEMENTING RECORD

AMOUNT PULLED

CASING SIZE WEIGHT LB./FTY. OEPTH SET HOLE.SIZE
14" jCond Pipe 31’ 17%" 4_yds Redi-mix Circ to surf
8-5/8" 0D 24# K-55 1555 11" 550 sx one
5%" oD 15,5# K-55 4845 7-7/8" | 1540 sx None
3, LINER RECORD | 30. TUBING RECORD ]
SIZE TOP BOTTOM ISACKS CEMENT. SCREEN SI1IZE DEPTH SET PACKER SET
2-3/8" 0D 4736"' -
i. Perfciation Record {Irterval, size and number) 32, ACID, SROT, FRACTURE, CEMENT SQUEEZE, ETC.

4721-4723"
4611-4665"

]

4 .50" holes
32 ,50" holes

DEPTH INTERVAL

AMOUNT ANO XIND MATERIAL USED

3750

Sgzd

#/sk _sal

k .37% Halad 9, 50 sx C1 H w/3/¢

pf 1% CFR-2 & ¥ of 17 Halad-9,

(cont'd on attached sheet)’

" PRODUCTION

Well Statua (Prod. or Shut-in)

sie F irmt | rodusticn Production Method (Fliwing, xas lift, punping — Size and type pump)
) 1/7/83 Pumping - 2" x 1%" x 12' rod Prod.
e of Test tiours Tented Choke Size Prod’n. Fos Oi! — Bbl. Gos ~ MCF Wuler — Bbl. Gus — 01l Hattlo
Test etiod
2/8/83 2 - Tent ool 189 15 23 79:1
" iow Tubing J'ress. Caeing Prenswe Culcuiated 24- Oll — Bbl. Cas - MCH Water — Bbl. C1l Gravity — AP (Corr,)
Hous hate

= ~ — 189 J 15 23 37.0°
.. DJlapoattics cf Cas (30ld, wied for juel, vented, eic.) Teul Withezaed By

Sold E. E. Erwin
.. Lisl of A_IT:l‘.‘hmd:lln .
_Logs as listed in Items 26 a -Oﬂ_pfep‘},i,
. Aereby cernnfy 1hat the infurmation shoun on bath sides of this form 15 true and compleie o the Lest o.f 'iny :Cjwlfd‘( and belief.

LU o4 9 3.4 -
sicveo HOM /‘ (OO DA TTLE Drlg, Engr. — ! oare. 2/9/83




—_— . INSTRUCTIONS

- : |4 B :
T mm In te b Hled with thee appempetate Dintdet Ofice af the Divislan not nter hem 26 gn alter the completian of uny nrwly«<idlled ne

htd
2l bee e ampanteet by ane enny of all electtical and guitosactivity loqa tun un the well el a suiinary of all rpacial teats cone

dougwned well, It ¢
ducied, Including il stem tests. Al degeths meparted chall be measuied depiha, In the case of direcdonally deilled welln, true vertical depthe shall

aleo bo repnrted. Far owltiple eongletien:., [tems 36 through 34 chall be 1eported tor cach zane. The tom 1 0 ha filed In quintuplizate ozcept on
state land, where stz coples ae requlzed, See flule 1105,

INDICATE FORMATION TOPS IN CONFORMANCE WITII GEOGRAPHICAL SECTION OF STATE

Southeastern New Mexico Nurthwestem New Mexico

Ojo Atamo

T. Anhy 1505° T. Canyon T T. Penn B’
T. Salt 1646 T. Strawn T. XKirtland-Fruitlond T. Penn, *C™ __
D. Salt 2652 T. Atoka T. Pictured Clills T. Penn. *'D**
T. Yates 2804 T. Miss T. Cliff House T. Leadville
T. 7Rivers T.‘ Devonian T. Menefee T. Madison
- T. Qucen 3518 T. Silurian T. Point Lookout T. Elbert
T. Grayburg 4168' T. Muntoya T. Mancos T. McCracken
T. San Andres 4530 T. Simpson T. Gallup T. Ignacio Qtzte
T. Glorieta T. McKee d Base Greenhorn T. Granite
T. Paddock T. Ellenburger T. Dakota T.
T. Dlinebry T. Gr. Wash T. Mormison T.
T. Tubdb T. Granite T. Todilto T.
T. Drinkard T. Deiaware Sand T. Enuada T.
T. Abo T. Bone Springs — T.. Wingate T.
T. Wolfcamp T. T. Chinle T.
T. Penn T. T. Pemmian _T.
T Cisco (Bough C) T. _T. Penn ‘A" T.
. . OIL OR GAS SANDS OR ZONES )
No. 3, from........ 4721°' t 4723! No. 4, from to
Na. 2, freme.... 4611’ - t0.. 4665' : No. 5, from to
No. 3, fromn to - No. 6, from to
IMPORTANT WATER SAHNDS
Include data on rate of water inflow and clcvetion to which water rose in hole,
No. 1, from 3750! to Surf ‘ feer. Warer._to.surf @. 250 BPD __
HNo. 2, from.. to feet. .
No. 3, from to ‘ feet. . : -
No. 4, from to fcet. . K
: FORMATION RECORD (Attoch odditional sheets if necessary)
Plfm To T::t::::' ) Formation From To . T:‘:‘c:_:::' " 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 & SA4 -
2349 } 2645 | 296 | Anhy, Salt, Red Bed & Lim{ '
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

-State Vacuum Unit #22
2500' FNL & 1575' FWL

Sec 32-17S-34E, Lea County.

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

Deptthnterval ‘Amount & Kind Ma;erial Used

1580' : | Squeezed w/500 sx C1 H cmt cont'g 2% CaClj.
1520' ~ Squeezed w/200 sx C1 H cmflcont'g 2% CaClsp
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 O#. On 24 hr potential test 2/8/83 pmpd 189 BO, 23 BW, 15 MCFG-

on 12-94" spm. GOR 79:1. Final Report. '




U sateor Newmexco ¢

ENEF!GY aND MINERALS DEPARTMENT  %x4/6# &

"~ OIL CONSERVATION DIVISION

BRUCE KING ' October 27, 1982 POST OFFICE BOX 2088

GOVERNOR ' ) STATE LAND OFFICE BUILDING
SANTA FE. NEW MEXICO 87501

505) 827-2434

ARCO 0Oil 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 Mex1co.

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

MNcerely,

b

OE D. RAMEY,
Director

JDR/RLS/dr o a.\sQ‘B

cc: O0il Conservation Division -@bbs Q Q
0il & Gas Engincering Comm1ttee1b bbs ;
0il & Gas Division - State Lgpd




Engineering Discussion of Infill
Drilling on the State Vacuum Unit

INTRODUCTION

ARCO 0il1 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 engineerina 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 O00IP. 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
breakthroug? 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). 0il
procduction 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 (@h) for each well. Two isopachs were
prepared, one for total @h (Figure 7) and one for main pay @h (Fioure 8).
These maps were constructed using logs and core data were available.
Acre-@h numbers were determined by planimetering the isopach maps.

The original-oil-in-place numbers were calculated by transforming acre-fh
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.



- . 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 O0IP 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 Q00IP 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 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 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 o1l will be 12.95 MMCF.

ARCO is presently in the process of updatiﬁg its Engineering Sfudy 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. '



i WACUUM UNIT NO. /4 - Figure 6
- GULF PROD. CO.)

;‘ c" nvO. 2

77 T.D. 4742.5

e

_f___’;;

.-,_-_.; b
. ‘ ,_.74 O

= »
O
o
o
S '/2?‘- = hllips - Tg et ;h-",'-,%- Foolverr Am’:::f ’;’.};‘ A
; : | oy SN 5 . ) Lowttion 33 - Amaco
T P - 3 L ' ""é.ﬁ—ugﬁq"ﬁ'? Py e Gl
i N VR Tont WS @.u_mr_sﬂo"mb |eaniAme T e

"‘J e:on
' Ready AM'

‘t" uﬁm v!'"os )

INDEX MAP
Scale :1":4000"

-

ARCO Oil and »Gas Company O

30 RVigat A (ne g.a., mpan,

Permian Dnslncl Midland, Texas

I STATE VACUUM UNIT

LEA COUNTY, NEW MEXICO

CROSS SECTION A-A'

VERT. SCALE: 2": 100"

e, T. FRAGA Dinmn By Hoae 3 _g2

vee 3 - B2 Mo..s00 By ’ Cere

osor WEST AREA ENGR. DQwg Nn




k4
P A0 T R
WPP RELEASE 4.4 - PLOT SEQ NO. 2 . '
CONFIDENTIAL, (RO G C ) N - . ~F'Igl_.lY‘e 1_.~. el -
2 ' - . State Vacuum Unit No. 6 _ T
35 0 CAve. DALY Lk (B8l FIELD. 830 - VACUUN | ’
—~ & -AvC. DRILY H LEASE, 6UU1 - STATE VACUUM UNIT PHASE II
g : RESV.. 02 - GRAYBURG SAN ANDRES
1,000. 2 ' 1,00¢
v-f‘\l’1
100. ' . : _t00. -
A
\
A T
] "‘"T\
28 g
f
10. AN 10.
: —T T 1> T 1 1
ER AN ! N \ \
f
g
{ [ =
L\J fr / v\r
A
I
A R s W T = B B I AL W 1 et v e 1.
s AR UL eCT W APR UL OCT JRN  APm AL BLT M RPA UL BCT Jr APA AL 'nu."*‘fun APR JUL OCT JAN RPR .u'_'nur'.:fu TRPRT UL BT AN CRART VLY TBET' TJANT RPMT i TmATT iyt Tndel Y ed.T T
8 [12}] 1978 199 1930 19M 1nky R




i

- : Figure 2 - -
State Vacuum Unit No. 10 - =
Tmrsuun - STATE VACUUM UNIT PHASE II
RES 02 - GAAYBURG SAN RNDRES

e -AVG,. DAILY OIL (HBL)
a -AVG. DAILY H20 (BBL)

Brea kKth rovg 8

1,000.

1,00t

100. ' ' [’r\ . ' . 100. -

. ' | ,/\\

\
I
|-
) NP
N
1. 4t 5 WD Ta.¥ T S WS BN WY TN I S S - — . Sun FENH W et et~ 1.
SHN L] JuL [ 144 48 arn JR [ 4} JHN L] L 8Ly M 14} FiLy [ 4] JoN arn UL 8LT . AN AFA piry acr JaN arn A acr JHN n JUL st JAN Arn AL [ (a4 JAN RFA

JuL ecr Hqn RPA AL oecr JHN




< - ~Fiaure 3 -
Ere) State Vacuum Unit No. 14 .
__'E ;LE—R-S?._G'JLH - STATE VACUUM UNIT PHASE Il -~ -
;‘Z RESV., 02 - GRAYBURG SAN ANDAES
5 © -AVG. DAILY @It (BBL)
£ a -AVG. DAILY H20 (88BL)
1,000. e 1,000.
N
| AW Al
r e
100. r \ 100.
L TR . .
/ ] \
1] Y
/“/ ]
10. + ‘\/'\/ 1 10.
/ L / =N
T \Vi J R
Y /
(/ 4
i lf
1. 1.
, 1
0.1 . - H S N N T N S : : 0.1
4 mPA il 'ou”‘r' Afn L eCT ’Jr A’ Al eCT' agw' RPAT S BCT uen RPR L 6LY '.sLu' P 0L ot e Taem e octT s we COBE Al ot ugw ePn’ . BCT wiw Aem WL BCT AW
qym 32 nYm 1are cnhn 1ok} 1o 19k 1aby ahe vnh by




M i A D
! N S © Philtips Figure 4 ' :
o : - ; | -
'D.Q'OSI ".%8 ‘
- 4 PrIllps . _ o
' ! Aztec
5-A 14 13 2 2
'y Y .
D A-?;- . .l * , mn .- *
4 30 L : M
3 2 23 iAmerada) 28 . 4
19 3
* * o #* . s slaF
: 1 TDa9T2
o —— e e e - e -
5 5 Union ‘Texaco -7
® s ; ) L]
i
Stare i ‘Sr;ve
f - \ . . 1 : )
Kincaid al| (Phillips) . Ph|lh;s i S°h'°' Mgarathon ' Margthon : Cit.Serv. + ARCO
Watson 7 ! ' ' !
1 ) ) ~ ' .
| g ek
! | . e | g0
4 - 1
— - - - - ! ' _____ 1’ .q
2 | Sohio = 4 ) ' ; Philps !
' 16 | 17
| : * i | 3 : ¢ R T
[ ] ® [ ] . :
N 31 !-——----, ————— 32- - -~ - - - - mg -~ - 33— - o
.55 .6 03, &ll 2 . | . .59 .20
_ A3 0i? &' 24
(Texaco) a
! ‘ * ARCO @ . @3
——— = — = "AD" .
U B N ¢l A7 ol AN
Sohio | | 0! $20
(Broseco) |
1 RAT. Lo .
‘ 5 2 Phillips e38 ') 439 41,2, +42
7 Phillips . m‘tiz Daipor? Amoco ! _.30 Texaco : Amoco- |
o e ’ . 1 . l 'fn.nn;p;' l "‘.‘" _II
.7. 5 " ailiips - Lea” : ’ Texaco Amoco,;_}-:A Gulf _
s ) To 4930 |
s 6 : ' |
| -I B .5 t - T-f-ov—l—s ' T : - - "_- C ’ _“ L H- y .-f - T C -“ o T ) - ST 4' <
4 ' N.L Stevens R H. Hasaitin ! Texoco Texaco .
Amoco ! i 9-.15-80 ! ! ) . 1 -
M Boxter | *' : +2 ~onil.se" TD 9'e3 ' :
- = - - - B |
.21 .3 4 ! ! | '
e ¢ | 4c0 S
Y *Dee20 .
i Stete L -~ Stare ! Stere
R 34¢E ) '
ARCO Oil and Gas Company &
Permian District Midland, Texas
LEGEND VACUUM (GRBG -S.A) AREA
== === NIT BOUNDARY ‘ STATE VACUUM UNIT
PRODUCER - SAN ANDRES : ‘
NJECTOR - SAN ANDRES Lea County, New Mexico
PROPOSED LOCATION
. Scale 1":2000'
w. . A Fiuga Tz, TC3 oare 11)-8¢
<10 20-82 e Z---5-83
o Wes' Engineeritg lies s




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

"Infill Finding"




Rules and Regu]at1ons :
Natural Gas Policy Act Infill Findings
Administrative Procedure

Rule 3:

Rule 5:

Rule 6:

Rule 7:

Rule 8:

Ru1e 9:

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 Comp1etion Report and Log for

name of the pool in which the infill well

has been drilled and the standard spac1ng unit
size therefor. _

Exhibit 2: Number of the Division Order -
approving the non-standard proration un1t
dedicated to the well.

Exhibit I: Description of all wells dr111ed on
prorat1on unit.

See Engineering Discussion plus all “f1gures“
assoc1ated within.



N - Ethiszr I
'STATE VACUUM UNIT -
~ WELL NO.22

Lea Co, New Mexico

CUNIT LETTER __F__ SECTION_32  TOWNSHIP_i7S RANGE _34E

<< ARCO | -~ ARCO A -ARCO
" ARCO . R ARCO B ARCO
o WELL_NO.B
1-23-48
53|16 |40 -
N , _ 254||s4||96
- \ WELL NO. 22 :
H-5-82 -
(TEST) l89|l5|23
.. 0lo}fo
 ARCO - ARCO : - ARCO
o VACUUM (GRAYBURG- SAN ANDRE S) A WATER INJECTION
5-10-78 SPUD DATE 5-10-78  SPUD DATE
BOPD | MCFPD | BWPD B 6-14-81  CONVERSION DATE
cuml CUM ICUM ' | CuM | CuM | CuMm
. MBO MMCF MBW MBO

MMCF | MBW

CUMULATIVES AS OF _7-1-83
| SCALE : 1"= 300
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. o, ©r coFins metesveo ‘ XA .' k ! ( '30 .02527/ 7/ —
DISTRIBUTION NEW MEXICO OIL CONSERVATION COMMISSION Form C-10) )

SANTA FE Hevised 14-6% [/

FiLE SA. Indicote Type of Lease .

U.5.G.S. STATE FEL D

LAND OFFICE .5. State Oil & Gas Lease No.

OPERATOR E-1447

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

RN

a. Type of Work

peeren []

7. Unit Agreemeni Name
State Vacuum Unit

DRILL PL A
b. Type of Well - UG BACK D 8. Farm or Lease Name
-] . .
o KD e [ ovuen _ =tvere [x] mnniset [7] | State Vacuum Unit
- Name of Operator  ARCO 0il and Gas Company 9. Well HNo.
22

Division of Atlantic Richfield Companv

. Address of Operator
P. 0. Box 1710, Hobbs, New Mexico 88240

10. Field and Pool, or Wildcat
Vacuum Grayburg SA

. Location of Well F ‘ 2500

UNIT LETTER LOCATED FEET FROM THEL

North

LINE

\\\\\\\\\\

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

\\\\\\\\\\\\\\\\\\\

\\\\\‘\\\\\X \ 19. Proposed Depth . Formation 20. Rotary or C.T.
\\\\\\XX\\\\\\\\ 4840 San Andres Rotary
- Elevations (Show whether DF, RT, etc.) 21A. Kind & Status Plug. Bond | 21B. Drilling Contractor 22. Approx. Date Work will start
4064.30' GL GCA #8 Not selected 10/25/82
23.
PROPOSED CASING AND CEMENT PROGRAM
SIZE OF HOLE SIZE OF CASING | WEIGHT PER FOOT | SETTING DEPTH |SACKS OF CEMENT EST. TOP
17:4'“ 13-3/8" oD | Cond Pipe 30" 2% yds Redi-mix  Surf
11 . ~8-5/8" 0D 24# K-55 1580" 475 sx |Cire to surface
7~-7/8 _ 5%" 0D 15.5# & 17# lf—SS 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, .
F@T‘“Yv 1\
=

8 i
3“\1\’ V18 1082 U

\ &
L

APPROVAL VALID FOR /SO DAYS
" PERMIT EXPIRES
UNLESS DRILLING UND RW;;))
Daze lm A /1

NOV 4

e

OiL OON°ERVA]|UN mvnauw
SANTA FE

N ABOVE SPACE DESCRIBE PROPOSED PROGRAM: IF PROPOSAL 1S YO DEEPEN OR PLUC BACK, GIVE DATA ON PRLSCNT PRODUCTIVE TONE AND PROP
IVE 20ME. SIVE BLOWOUT PREVENTER PROGCRAM, IF ANY.

heub’m
igned / 1 - eng gl A  Title
—A—

{This space for State Use)

PPROVED BY {-A—\-\N L A—’-d\.,

ONDITIONS OF APPROVAL, IF ANY:

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

Drlg. Engr.

DIL & GAS INSPECTOR

DATE

TITLE




A : . - -
: : ) NEw + 2D il c:»_yssnvf*-uav« covmssw,"" Form o192
e : WELL LOCATION ANC ACREAGE DED!CATION P AT *::I'"’"L“‘“'
Al Jss'enies s w1112 the Outer BDOWw.Oariod i the Se: o, =
“= ¢+ Div, of Atlantic Richfield Company e .- Y i
ARCC OI10 L GRS COIOANY ) STATLD VATLDY TNIT 22 .
et | et . T e s e N - - *
b3 ' .32 ' 17 SOUTH 32 TAST LEA :
-2 LIZam L ITEL. ) e ' :
2500 et 1575 voet tein .. WEST :
=35 ; San Andres { Vacuum Grayburg SA 40 termy

i. Outiine tne acreage dedicated to the subiect well o cniored pencil or hachure marks wr the (a1 bejam.

2. If more than one jeese is dedicated to the well,

interest and rovaltvg

cated bv communitization. unitization. force-pooiing. etc”

- TN I answer is “‘ves!’ tvpe of consoiidation

outline each and identifv the ownesship thers .

3. }i mare wnan onr lease of difterent ownersnip 15 dedicated to the well. have the intere~is !

tbath as 10 woriang

! [ '
ail vanrm been consoly-

Yf.ﬁ ALY

I anawer 1s “‘nu

" list the owners and tract descriptions which have actually been consolidaird tl'se reverse side of

this form if necessarv.}

\u aiiowabie will be assigned 1o the well untii all interests have been consoliduted (by « arimunitization, unitization.

forced-paoiing, or otherwise)or until a non-atandard unit. eliminating such interests. has l.eer. approved by the Commis-

sion.
4 | ' CERTIFICATION
\ s
. L hereby cert:fy thot the information con-
i . zﬂs]ﬁ: ajw& toineo nPeren is tive ond complete to the
i best of my hnowledge ond belief.
[ : :
: m 5 1383 2
1 ;2 - 71
- — == - H-? el —ﬂthONSERVAﬁeNﬂWSi
: ’ } SANTA FE Fositicn 7 ]
o o I Drlg. Engr, ]
| 1 Company ARCO 0il and Gas Co. l
i ! Div of Atlantic Richfield Co.
i , I I ale
. ] [
i ' 10/15/82
PRSI | /15/
U A AN R BN N N B A
T—77 17— 1T 7717 T
1 l [
! ' ! heraby certifly thot the well location: i
. | ' sho-r'; on th.s plot wos plotred from field
| l : rotes o octuo’ survers mode by me or [
. . 1
! H . ! under m) sudervision aond thot the some :
! ! 18 true ono rorrect to the best of my
i H
; i {* knowleoge ond belief
St el it S :
! . { ’
." I ] ' ate SLree.—
’ , : 12/15/82
Feziateiel b - e i ingines
' ¢ [~ ZC- SR ST RN
\ ' y
. . ’
] ’ . . /
LG s 7 L H
- T ACIEYEe eTe
. - — Ceriitfcate tic JOH . Wl v
e - = X=T T T OwRA RS T
P = "’ e ' I ’  PATRICK & PCMERD mzel
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 STATE OF NEW MEXICO | ‘
NERGY anvs ‘MINERALS DEPARTMENT

w8, ®f $ 0%t agctivgp

DISYHIBUTION P. O.

sa
NTA Fe
Five

{usa.s,

LAND Orrice

OFraatTNn
-

L

”

OIL CONSERVATION DIVISION

BOX 2088

SANTA FE, NEW MEXICO 8750! L

WELL COMPLETION O-R RECOMPLET!ON REPORT AND LOG ~

.Form €<10S5 .

[ .. Revised 10-1-78

. State m Fee C]

:__:uule O1l & Goas Leose No.

E-1447

de TYFE OF wht L

on
wittl

CAS

wiELL ORY

b. TYPE OF COMPLETION
NEw
X O eeerea )

woas
ovem

PLUC
SACK

otrr.
RESVYR,

—
B
o {8

wELL
- Mame of Oparcior ARCO 0il and Gas Company
Division of Atlantic Richfield Company

7. Unit Agreemnent Name

8. Farm or L_ease Name
5

Jﬁ E?ﬁ“’State Vacuum Unit
9. Well No.
22

. Addtess ol Ojperator -

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

R_GEG <9 1833

10, Fleld end Pool or Wildcat

OIL CONSERVATION

Vacuum Graybur

Division

. Locatjon of Well SANTA FE
“IT LEYvER F gour:u_’z_-m____ FELY FAOM THC North LINE AND 1575 FECT FROM \\\\
. \ 12. County

.« West LINE OF scc. 32 rwe. 178 ncr. 34E NP M m Lea
5. Déve Sprdded 16, Date T.D. Reached | 17. Date Comgpl. {Ready to Prod.) 8. Elevations (DF, RKB, RT, GR, etc.)] 19. l_:lev Casblnqheud

11/5/82 11/16/82 2/2/83 ' 4064.30' GR '
0. Tctal Depth 21. Plug Back T.D, | 22. 1t Multiple Compl., How 23. Intervals , Rotary Tools , Cable Tools

' . Many . Drilled By N
4845 4770 . — 0 - 4845° H

. Producing Intervai(s), ot this completion — Top, Bottom, Name

4721-23" & 4611-4665' Grayburg San Andres

25.. Was Directional Survey
Made

No

5. Type Liectric and Other Logs Hun

GR-DLL, Micro Laterolog WLBXQ+_GR:CNLLCDL—WLC3life'T*
c

ASING RECORD (Report oll strings set in wall)

27. Was Well Ccred

CBRI, & NanpJ og

Yes

CASING SIZE WEIGHYT LB./FT. OEPTH SET HOLE.SIZE CEMENT!NG RECORD AMOUNT PULLED
14" Cond Pipe 31! 17%" 4 yds Redi-mix Lire to_surf ’
8-5/8" 0D 24# K-55 1555" 11" 550 sx one f
5%" oD 15,5# K-55 4845" 7-7/8" ) 1540 sx None |
9. LINER RECORD “{ 30. TUBING RECORD ;
SIZE JOP BOTTOM ISACKS CEMENT SCREEN SIZE J DEPTH SET ’ PACKER SCT i
2-3/8" 4736" - ' __j
i. Perfciation Rccorq {lnterval, size and number) 32. ACID, SHOT, FRACTURE, CEMENT SQUEEZE, ETC. i
4721-4723" = 4 ,50" holes DEPTH INTERVAL AMOUNT AND KIND MATERIAL USED A
4611-4665' = 32 ,50" holes 3750" Sqzd w/150 sx €1 C w/15#/sk salt

) ‘ s .37 Halad 9, 50 sx C1 H w/3/4

pf 1% CFR-2 & ) of 1% Halad-9,

T

(cont'd on attached sheet)’

),

" PRODUCTION

cie F ieat | 10dumiicn

Production Method (Flounng, gas lift, pumping — Size and type pump)

well Siatus (FProd. or Shut-in)

|

‘ 1/7/83 Pumping - 2" x 1%" x 12' rod Prod.
e of Teat tiours Tented Choke Size Ptod’'n. For Ot — Bbl. Gas — MC§F Water — Bbl. Gus — 011 Hatio
‘est ’erjod

2/8/83 24 - Text Peet, 189 15 23 79:1

low Tubing J'ress. Casing Preasure Cualcuiated 24- Ol ~ Bbl, Gas — MCF water — Bbl. Ctl Giavity — APl (Corr.)
Hour hate

- - — 189 | 15 23 37.0°

'..—_D—l-poslllc.n ct Caa (30ld, vied Jor juel, vented, eic.) Test Wiinezaed By

Sold

E. E. Erwin

.. List of A|—m—hma1|n

Logs as listed in Items 26 ahove,

Core RPrnrde & Inclination DA

1 hereby cernrfy 1hat the infurmotion shoun on buth sides of this form i3 true and complue tw the best u! my "u.cwlnlxe and belief

Drlg.

Engr. oare __2/9/83

SIGNED &,OME /‘QWA TiTLE




——

L} » . :
n Thie dom I (o he led with thee appmpriate Districet Office ol

INSTRUCTIONS

G

(,

i . {
the Divislon nnt later than 26 ya after the completitn of any newlyvidlled or

dompenied well, 1t slaall bee accampuinteed by ane ooy ol all elecitical aod mdin-activity loga tun on the well mmd a suminary of all rpoctal teats cone
ducted, Includtng dill stem tostis, Al depths pepnntied ohall be measured deptha, In the cose of direcunnally drilled wells, true verticol depthe shall
aiea bo repnrted. Far nultiple enngletiens, ltemn 36 through 14 chatl be meported for cach znne:. The lom fc i ba tted tn quintuplicate grcept oo

state land, whete stz Coples are requlzed, Ses Rule 1108,

INDICATE FORMATION TOPS IN CONFORMANCE. WITH GEOGRAPHICAL SECTION OF STATE

Southeastern New Mexico

T. Anhy 1505’ T. Canyon

T. Salt 1646" T. Strawn
@, Salt 2652 T. Atoka

T. Yales 2804’ T. Miss

T. 7 Rivers T. Devonian

T. Qucen 3518" T. Silurian

T. Grayburg 4168"' T. Montoya

T. San Andres 4530’ T. Simpson

T. Glorieta T. McKee

T. Paddock T. Ellenburger

T. DBlinebry T. Gr. Wash

T. Tubd T. Granite

T. Drinkard T. Deiaware Sand
- T. Abo T. Bone 'Sp_riny_s

T. Wollcamp T.

T. Penn T.

T Cisco (Bough C) T.
' OIL OR GAS
No. 1, from.....4721" © 4723!
No. 2, from...... 4611 to 4665!
No. 8, fram to

A ddAAS

Northwestem New Mexico

T. Ojo Alamo T. Penn. °B’’
T. Kirtland-Fruitlond T. Penn. °C”*
T. Pictured Clifts T. Penn. *‘D*’
T. Cliff llouse T. Lecadville
T. Menefee T. Madison
T. Point Lookout T. Elbert
T. Mancos T. McCracken
T. Gallup . T. Ignacio Qtzte -
Base Greenhorn T. Granite
Dakota T.
Morrison T.
Todilto T.
Entr ada T.
. Wingate T.
Chinle T.
Permian _T.
. Penn ‘‘A” T.
SANDS OR ZONES.
No. 4, from . to
No. 5, from -
to

No. 6, {from

IMPORTANT WATER SANDS

Include data on rate of water infow and clevstion to which water rosc in hole,

feet. War.er._to...s.ui:f-.@..].‘iD...BP.IL-

No. 1, from..._..._3750" to. Surf
No. 2, from... to fect,
No. 8, from to feet. -
No. 4, from to i feet.
' FORMATION RECORD ({Attoch odditiondl sheets if necessary)
l’llom To T:_:‘::::' Formation From To . T:‘:::_:::‘ " 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 & SA -
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
- i




Form C-105 cont'd

-State Vacuum Unit #22
2500' FNL & 1575' FWL

Sec 32-175-34E, Lea County

Item 32 - Acid, Shot, Fracturg; Cement Squeeze, etc.

]

Depth Interval : Amounf & Kind Material Usgd

1580' ' Squeezed w/500 sx C1 H cmt. cont'g 2% CaClao
1520' Squeezed w/200 sx Cl H cmt cont'g 2% CaClz
4721-4723" Acidized w/800 gals 157 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'. 1In
2 hrs swbd 17 BNO. SITP O#. On 24 hr potential test 2/8/83 pmpd 189 BO, 23 BW, 15 MCFG
on 12-94" spm. GOR 79:1. Final Revport.




. STATE OF NEW: MEXICO | @ :
ENERGY AND MINERALS DEPARTMENT fl‘ b"'lf

OoiL CONSERVATION DIVISION

BRUCE KING October 27, 1982 . - - POST OFFICE BOX 2088
GOVERNGR ) : o . STATE LAND OFFICE BUILDING
. . ‘ SANTA FE. NEW MEXICO 87501

" EC -9 1583
ARCO 0Oil and Gas Company :
P. O. Box 1610 OiL CONSERVATION DIVISION

Midland, Texas 79702 SANTA FE

Attention: J. A. Fraga B | '
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 Mex1co ‘

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.

JDR/RLS/dr

cc: O0il Conservation Division -
0il & Gas Engincering Committe
0il & Gas Division - State L; d






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 engineerina 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 O0IP. 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
breakthroug? 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). 01l
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 (@h) for each well. Two isopachs were
prepared, one for total @h (Figure 7) and one for main pay ph (Fiqure 8).
These maps were constructed using logs and core data were available.
Acre-@h numbers were determined by planimetering the isopach mabs.

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. _ -



. 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 Q0IP 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 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 Tocation. These calculations are outlined in
Appendix A.

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 recover 26 MBO (see Appendix A).

The State Vacuum Unit No. 22 will also produce primary reserves from a Tower
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
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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 th1s 0il 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 effect1ve1y 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.

FE Y
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Table 1

Basic Reservoir Data

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

Initial Formation Volume Factor:

Connate Water Saturation:
Residual 0il Saturation:

0i1 Gravity: -
Average GOR:

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

Secondary Recovery (40-acres):

State Vacuum Unit "

ARCO 0i1 and Gas Company

* Vacuum Grayburg-San Andres
.Do1om1te and Limestone

800 Acres
9.88%
17.8 md
1.26 RB/STB

- 26.5% -

30.0%

-37° APT

175 SCF/bb]
13,306 MSTBO
3,266 MSTBO
1,700 MSTBO
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% Thickness .
A E of Total K1, md ‘Scw,% - Sgx,% Sor,% .
80-ACRE 5-SPOT NO, 1 ‘ i ‘
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 #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 ‘
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 B 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
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‘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/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 = 5 acres (Undrained area planimetered from drainage maps)

7758 AGh(1-Su) y g = T758(5)(2.56)(1--265) , 45 = 25.6 MBO Primary
: ' Reserves from
20-acre Spacing

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

R, o A U PR

New Primary Reserves from A Lower Zone:

gh =1
A = 20 acres

7758 Aph(1-Sw) Rf = 7758120%(é%(1-'265) x .248 = 22.4 MBO Primary
Boi : * Reserves for
Lower Zone

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