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EHERGY sAlD MIOERALS DUTARTMONT
0il Conscarvation Divigion
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Santa Fe, Noew Moxico
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EXAMINER HEARING
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IN THE MATTER OF:

Application of The Atlantic Rich-
field Company for approval of in-
£ill drilling, Eddy County, New
Mexico.

T N N ! Vit Nt el

BEFORE: Daniel S. Nutter

TRANSCRIPT OF HEARING

APPEARANCES

For the Applicant:

For the 0il Conservation Ernest L. Pédilla, Esqg.
Division:

Legal Counsel for the Division
State Land 0Offico Bldg.
Santa Fe, New Mexico 87503

Conrad L. Coffield, Eeq.

HINKLE, COX, EATON, COFFIELD &
HENSLEY

P. 0. Box 3580

Midland, Texas
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MR, HUTTER: Call Case Wumber 6533 -~ 53,

MR, PADITLA:  Application of The Atlantic
Richfield Company for approval of infill drilling, Eddy
County, New Mexico,

MR. COFFIELD: Conrad Coffield with the
Hinkle Law Firm of Midland, Texas, appcaring on behalf of

the applicant, and I have one witness.
(Witness sworn.)
JERRY TUEED

being called as a witness and having been duly sworn upon

his ocath, testified as follows, to-wit:

DIRECT EXAMIWATION
BY MR. COFFIELD:
Q. M, Tweed, would you please state your
name, address, occupation, and employer?

A Jerry Tweed of Midland, Texas. I am em-~
ployed by ARCO 0il and Gas Company as a District Petroleum
Engineer.

0. And are you familiar with ARCO's applica-
tion in this case?

A Yoz, X

S,

And have you previously testificd hefore

P
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the 01l Conservation Division as a pelrolewn engincer?

A Yes, 1 hava.

Q And woere your gualliications made a wmatter
of record and accepted by the Division?

A Yes, they were.

MR. COFFIRID: IXs the witness considered

qualified?
MR, NUTTER: Yes, he is.
o (Mr. Coffielld continuing.) Mr. Tweed,
would you please give your --- state your connection with

the Empire Abo Unit?

A It's one of a number of fields that are
under my direct supervision.

Q Furthermore, are you familliar with testi-
mony and the record which was before this -- before the 0il
Conservation Division in Cases 4952, 4953, which were heard
on April 25, 1973, together with Cases MNumbered 5211, 5212,
and 5213, heaxd on April 10, 19742

A Yes, I am.

MR. COFFIELD: If the Examiner please,
reference will be made to these cases and we would respect-
fully request administrative notice be taken of the matters
which were considered in those cases.

MR, NUPTER: Admninistrative notice will

he taken of the hearing and the rxecord in the cases cited
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0 ALY right, Mx. Tweed, would you please
state briofl& what ARCO 011 and Gas Company scoks by this
application?

A We're seeking a finding that the Division
walved existing well spacing requirements and found that
the drilling of additional wells was necessary to effective-~
ly and efficiently drain those vortions of the proration
units in the Empire Abo Unit, located in Townships 17 and
18 South, Ranges 27, 23, and 29 East, which could not be
so drained by existing wells.

0. And what else to you propose to show with
respect to --

A We will show that prior to ARCO's first
submittal of a request for approval of an infill location,
on Septemberxr 10tn, 1974, the 0il Conserv&tion Division
had before it ample evidence on which to base the finding
of additional hydrocarbon recovery as stated above.

This was ip the form of sworn testimony
at formal hearings, unit plans of operation, both formally
submitted into evidence at hearings and submitted regularly
to the Division for approval, as well) as a report of a
detailed resgervoir study submitted and discussed at an
informal meeting on May 1lth, 1972.

0 May ¥ interxrupt just a noment, My, Tweed?




x Pivision.
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t
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} Page + ]
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Vith whon wag that ianformal neeting? bid
2 that alsc involve the 0il Conscrvation Livision?
3 HR Yoo, wvith nenberg of the 0il Conservation
4 Division.
5 Q Mr. Tweed, please rcfer to what we've
6 marked as Exhibit One and explaln what this represents.
? i kKay. Exhibit One i3 a unit map. showing
8 all wells, including infill locations already completed,
s there are some 141 infill wells that have been completed,
o ﬁ - 10
s§§§ and those still to be completed. Thexe are some 17 wells
- Ry
€3 " , .
52:;‘ still to be completed, as well as non-—-infill wells, both
t— -5t 3
ZiEn .
o~ ;ggz those still producing, some 86, and those shut-in dua to
¥ L >
ST ¥ A T
é‘emg high gas/oil ratios, some 126.
a -d
| wgz" " :
o ’ There are 17 gas injection wells and 2
15
water injection wells.
16 ]
Q. Mr. Tweed, refer to what's been marked as
17
s Exhibit Two and explain this exhibit for us.
18
A This packet contains copies of all of
- 19
T Empire Aho Unit infill well applications for administrative
20
approval under Order Ho. R-4549~3, Rule 14, "Special
21
- ' Rules and Rogulotione for the Fmnire Abo Pressure Mainte-
22 |
H nanze Project."
23 |
: ; Also included are copies of the approval |
24 E
* letters from the Conservation Commdssion or Congervation ]
25 ! {
|
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ARCO's letters genorally contain a statemen
similar to that in the first lettor, dated September 10th,
1974, which states:

“The proposed drilling of Unit Wells
G-3301 and J-2101 will be necessary to complete a more
afficient producing pattern, promote the greatest ultimate
recovery of reserves, prevent waste, and protect correla-
tive rights.”

The well numbers on these two wells were
subsequently changed to F-331 and J-211.

This packet also contains a table which
lists all approved infili wells, along with the date ap-~
plicatién was submitted, phase, and completion status as
of 6-1-79.

0 Mr. Tweed, go to Exhibit Three, please,
and explain that to the Examiner.

2 Exhibit Three is the first of a series
which are designed to show some of the wealth of reservoir
and production data that the 011 Conservation Pivision had
available prior to submittal of ARCO's first application
for an infill location.

In orxder for the Conservation Division to
determine that the infill wells would recover addliitional
oil, it was necessary for them to be aware of the following

facty:

e




i} Page 9 .
i i
N !
b “hat thiyg vas a gravity drainage resorvoir
i
i
[}
2 with good vertical comaunication.
3 that. there was an oxtensive, oxpanding
4 gas cap.
5 That individual producing wells had a
! 6 tandency to ceonie in gas, shortening thelr life and re-
7 ducing recovery.
8 That resecrves would be increased by pro-
9

ducing the oil at low gas/oil ratios.

ags.
sgfg 10 That th2 proposed infill wells were
o BT n
ggig being located so as to take advantage of the gravity
Eéig 12 drainage mechanism
»ﬂ\' ; g ﬂf- g < A
' > 815 13 , '
jg..g Exhibit Three is a copy of a portion of
< xQ
»nis 14
the transcript of the hearing on Case Number 4952, appli-
. 15 . )
cation of Atlantic Richfield Company for a unit agrecment,
15 i o e
and Case Number 43953, application of Atlantic Richfield
. 17
5 Cormpany for a pressure maintenance project, Eddy County,
18
o New Mexico, the cases having been consolidated and heard
19
by Examinar R. L. Stamets on April 25th, 1973.
i 20 N
- The testirmony is on page 14, lines 10
21
through 25. The witness is entering Exhibit Four, which
22
f will also be enterxrcd in this hearing.
23
) ;; 0 Okav, Mr. "weed, go to Exhibit Four and
’ 24 |
' please explain what that is and what L represents,
25 :
I 2 Bxhibit Four is the same as presented in
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thae hearing April 2hth, 1973, EL 35 o structure aap on
top of the Abo porosity.

whiat 1o showad o thi Consexvation Divi-
sion and its technical staff back in April, 1973, was:

As the wiltness pointed out, it showed over
1000 fect of structural relief and hydrocarbon column.
Large structural relief occupied by hydrocarbons is import-
ant to effective gravity drainage recovery.

It shows that ¢ Abo hydrocarbon reser-
voix is some 12-1/2 miles long by 1-1/2 miles in aveirage
width.

This map would be useful for the Division
~~aff to verifty that proposed infill locations were piaced
to take gooa advantage of structural position in this
gravity drainage reservoir.

It shows the original gas cap was very

e

minor and located in the far west portion of the reservoir.
it's shown as a dotitcd line in the far west portion of the
reservoir, at - at a minus 1750 feect subsea location.

It shows that the water table underlies
only a small part of the reservolir, mainly the far east
end, and tharefore natural water influx is likely to ba

~

ninor in efifect on recevery of hydrocarkons.

Y P iy Ty, . C e AL PR . 2 3- [ e~ ¥
: sL4 wrgab, Mr, o Tvond, raleor Lo Jral wWa've

marked ag Exhibits Five through Ten, inclusive, and ex-
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plaln what these revrecent or show.

! Prhibita Pive threough fen consist of
coplea of a numbey of sheotse from o ITransceript of the
April 25th, 1973 hearing.

ARCO's technical witness is presenting
geveral peints which the Conservation Division technical
staff would know are indicative of a gravity drainage
reservoir.

On Exhibit Five the witness states that
production to 2-1~73 amounts to 23.4 percent of the orig-
inal oil in place. This is page 16, lines 4, 5, and 6.
The Division technical staff would know this is a sub-
stantially higher percentage recovery than a typical solu-
tion gas drive reservolr recovers all the way to depletion
and abandonment.

Erhibit Six, and vyet it-is further shown
that presaure decline with this large vroduction has been
relatively small, from original of 2355 psi to 1418 psi,
This is on page -~

MR, MUTTER: Wait a minute, now. I've
got two page 16s for Exhibits Five ana Six. I think you

probably have another vage for Exhibit Six.

5, and 6,
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MR. NUTTLER: Okay.

A Hrhibit Six ig lines 16 through 24,

MR, NUMIBR: Of the same page?

A Yeg, sir.
MR. NUTTER: Okay.
A I guess we could have showed them in one
exhibit.
MR, NUTTER: Okay. Go ahead.
A, and what this shows, as I stated, is the
small amount of original pressure -- of pressure decline.

Original pressure was 2355 vsi and it declined to 1418 psi
at the time of the hearing.

As a matter of intercest, the current
pressure 1s 1160 psi as of December, 1978.

Exhibit Seven, the produced gas/oil ratio
has increased only slightly from original of 1100 cubic
feet per barrel to tha current of 1300 to 1500 cubic feet
per barrel.

This is again page 16, lines 24 to 25,
and page 17, lines 1 through 9.

On Exhibit Eight, water production is

low. Only about 9 percent of the total water-oil production|

This is page 15a, lines 24, 25, and page 16, lines 1, 2,
3, and 4.

I might point out on line 2 X believe
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that's probably a cypoyraghical erver there.,  They show

25,0356 bayrels 05 wacer i Qay. Shat zhieould have been
2536 barrcls per day.

sxhibit Nine, a sccondary gas cap has
expanded to extend over nost of the resexvolr.

this is page 30, liancs 20 through 26, and
page 31, lines 1 through 17.

Exhibit Ten, Field production history and
reservoir numeric models studies have demonstrated that
resexvolxr recovery is governed by a gravity <drainage
machanism.

Statement read from Unit Plan of Operation
by ARCO technical witness. Page 25a, lines 4, 5, and 6.

In summary, all points above were in the
sworn recoxrd prior tc the 0il Consexvation Division con-
sideration of the first ARCO infill proposal.

They show that the Division had plenty
of evidence to establish that the Frmpire Abo reservoir was

governed by gravity drainage with an overxlying expanding

gas cap.
2 All right. Please refer to what we've
marked a2z Exhibits 11, 12, 13, and 14, and identify these,
please.
hY cviuest, naviag estebhlishizd as shown in

Exhibits Five through Pen that the ILmpire Abo reservoir
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4
ki
: 2.4
i PIQQ =
—~ 1 |
§ yecovery mechanisiv is goveracd by graviiy drainage with an
i
2l , e .
oxpanding gas cap, the Division technical weople would have
3 . . . , .
lmowvy what is widely hiown anonyg cipoerienced reservoir
4 . . s
engineers, that there are at least two major ways to in-
5 . .
crease hydrocarbon recovery from such a raservoir.
© . s :
hey are, {irst, counservation of gas
7 k] L] » L]
! enargy, and tliat is to retain gas in the rescrvoir, void a
8 .
minimum of reservoir space per barrel of oil produced,
achieved by shutting in or curtailing inefficient, high
o g <. 10
s§g.§ GOR, producers, aided by injection.
ads?
> <28 1 o ..
o2 §’B Second weuld be mininum -~ minimize gas
i ¥ Bt
<E &L 12 o g . . .
~ 3 g az coning into producing wells by dispersing withdrawal points
i '3
BT Fr . . . .
#3595 going to closer well spacing, especially mid- and down-
- 4
B8z 14
structure.
. 15
The Conservation Division would have seen
16 ) ' .
that ARCO's proposal to produce oil from the more efficient
) 17 L3 » . 5 »
. infill wells, using them to replace production from inef-
v,
! 18
N ficient hignhh GOR wells, would act toward ach’'eving both
19
one and two above, hence increasing vacovery.
s 20
- But the Division also had much evidence
21 |
? available to support this conclusion. Some of this evi-
zz
L dence will be shown in Exhibits Pleven throuqh Fourteen.
23

i} The rescrvolr voidagae eificiency factor
24
definced as the ratio of baunrels of ioservoly space volded
2% |

¢ to barrels of stock tank oil preduced is a good yardstick
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for determining whoetho s conservation of gas energy 1g going
on,

mad mrhibit Dleven, thig is a copy of &
portion of the transcript from Casc Number 5212 and 5213,
application of Cities Service 01l Company for a unit agrecme
and pressure naintenance project in a portion of Implre Abo
Pool.

The hearing was held on April 10th, 1974,
before BExaminer Richard L. Stamets.

The ARCO technical witness testified that
a low rescrvoir voidage efficiency factor means you are
maintaining reservolr pressure better and the longer you
can hold the pressure up relative to oil production, the
nore recovery you are going to have.

This transcript is page 61, lines 1
through 17, of Exhibit Eleven; ’

MR, MUTTER: %hich is line 17, so I won't
have to count? These aren't numbered.

A It's the end of the paragraph.

MR, NMUTTER: Okay.

A On Fxhihit Twelve, here the ARCO techni-
cal witness testified that a reservoir voldage limit will
increase recovery and to guote, "It creates qguite an in-
centive to go for the low ratlo wells in ternrs off nro-

duction, and this is what you'd want to do in this resci-




t
il i‘o,e. PRI _
%
!
™ 15 voir if you want to mavinire ultimatn recovery."
j
i
z Also, with a voidroo Yinit, oporators will
3 “... try to get as dow in the reef as they can and pro-
4 duce at as low a qas/oll ratio as they can ...".
5 There again this is Case 5212 and 13,
6 transcriot page 92, lines 9 throuch 23, and page 93, lines
7 1 through 7.
8 Iine 9 is the one right after the A and
9 the start of a new paraqgraph.
DE 3z 10 MR. NUTTER: And then it's the rest of
331z
W -
z § of 1" that paragraph?
©s
-z =z
<k i 12 A Yes, sir, the rest of that page.
N §3=
[0 P
ZE » MR, NUTTER: All right.
=
~<5:§
@z " A And the first seven lines on the following
) 15 page.
16 MR. NUTTER: We've got that.
R I A, Okay, here is Exhibit Thirteen. I have
- 18 only one copy of this exhibit,
L This is a copy of a report on ARCO's re-
el 20 servoir stndy prior to unitization, including results of
3
3 2 resexrvoir numeric model runs. ITts purpose will be to show
7 2 | the waalth of engineering data that +he Division staff had
23i1 avallable prior to the infill well nroposals,; plus how
p |
24 s . :
. that data could show {the poitential Ffor added recovery by
25

I infill drilling.
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2 |
Managowent Study, ovctoLor Jag, 1270, vas presanted <o
3 -~y - .. N . o~ e Lt . M Al - ~ Jen Sy~ . x4 .y 2
various maibexs of the 0Ll Conservacion vivision staff by
4 ARCO representatives at a background meeting held May lith,
5 - v B
1972 in Santa Fe, ilcw llexico.
6 . N . . .
Attending ¢his nmeeting Lor the Conservation
7 A . . . s
Division were Messys., A. L. PVorter, Richard Stamets, Dan
8 Nutter, Elvis Utz, Jim Kapteina, and George Hatch.
9 . s ,
This meaeting lasted several hours and
“§§g 10 . ] ,
B§3= ranged over every avea of tie reservoir mechanics and the
g By 11
5§§§ status of unitization at that time.
Ef 5 12 ; = ;
—~ gigz The ARCO review of the report included
Coxgft w : .
_.'Egi field history, geology, performance, evidence of secondary
@83 1
gas cap, gas cap “drape" along structure, details on how
~ 15 L] ] . I3 ’
the Reservoir llumeric Sinulator was built and applied,
16 . . -
and how future projections were nade, as to recovery.
: 17 . . .. . . v
. It was pointcd out that ARCO's method of
18 . . . .
o oparations would be to shut in high GOR wells and trans-
19 _ .
fer production to low structure, low GOR locations, and
o 20 .
s that shutting in high GOR wells to conserve gas c<av gas
21
\ was equivalent in reservoir voidage ftevms to ro- injeoiing
an |
v residue gas into the gas cap.
23 11
b i Key points in the roport were that under
| )
ultinate rocovery under natural depleition was estimated to
25 |

be 172.6 willion barrels. Ultinmate recovery under uniii-
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' vation, Lhat's manicw gao cOnoocivanlon Jn the case, vere
2 cetimated Lo Lo 250,051l bai kel
3 Tothindy s Lhae Clliddssion s~nows, we lLater
4 Gid reinject resicuc gas ana the ultimate recovery with the
reinjected residuc gas was estimatea Lo e 203, 203 million
6
barrels.
7 ) . .
MR, NUTTER: This is the report that was
8 . ’ i 1 L]
submitted at the time you did rct have plans for reinjection
9
of residue gas.
QEs: 10
sgf.ﬁ_ A That 15 correct. At the time that report
055y
€ 11 . - ~ A
g;:g was submitted we did not have plans for reinjection.
-3 SX
-4k 2 12
-~ ;§§§ The graphs of projected field pexformance
i g
>g é" 13
:ig.g on pages 12A and 12B show the dramatic reserve increase
B8 14
gained by wraximizing oil production from low gas/oil ratio
. 15
wells. Relating the GOR versus time vurve to the cumula-
16 : . : : '
W tive oil production versus time curve, we sce that under
- 17 . . . .
: maximum gas consevvation that a cumulative GOR, or at a
\ 18 ) . - :
GOR of 2500 to 1, under competitive natural depletion we
19 . .
would recover 145 million bkarrels when we would reach that
_, 20
¥ GOR.
3 - 21
x ' Under maximum gas conscexvation we would
= 22
- recover 160 million barrcls.
23
: | Competitive depletion to abandeonment
24
! uliimate vocovary, comnpecitive deploetion would again be
% |

)

it 172.6 million karvels. At maximum gas conservation it
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- 10
would be 200,33 niilion oasmelo.
Asoan roesns of dntewest, O Lhinkh as of

June the lst we had vecovoerad approsuiately 178 nillion
barrels out of this rescervoir.

Coning o0i gas, at the kottom of page 3
there is a list ol wells which have yreqguired vecompletion
lowar to roduce high GOR.

At the top of page 4 gas coning is men-
tioned as a problen that has already shown up in the par-
formance of these wells.

The discussion of the future forecasts
went into the probability that coaing of gas into pro-
ducing wells would be a factor in future reservoir per-
formance.

Referring to Lxhibit Fourteen, this was
distributed at that meeting. It is a background report
on the type of cening simulator that was used in con--

junction with the field~wide rodel to

Cag 2

“orecast future

-

performance. A thrce--dimensional drawing of a single well
coning model was used to show developnent of a typical
gas cone.

Tha draving was also used to cexamine the
coning phencmenon and discuss the fact that the chilef

reason gas coning would be oa prolloo dn this rescuvoiss

was the fact that vertical perraeabliliity was egual to hori-
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zontal pariceabili T o

L

robile than the oi', o0 o o woenticd ly A wmattor of
only 200 fooet or T o oeooch tho soxorated intoenwval,
wWhlle the eore viscous odl had to wmove wuch greater dis-

tances horizontall,y. his was espocially traa with the

$0-acre spacing then in effect.

Tha point baing made with the above
coning discussion rehash is that in Hay, 1972, before
submittal of the fixst infill application, which was Sep-
tembeor 10th, 19274, the Tonseorvation NDivision staff had
enough background on gas coning flow wechanics in the

Empire Abo to be ablae to reach t

enginecrs, that closer spacing of the wells in the Abo

should result in recovery of additicnal oil due to reducing

gas coning ecffects.

cion, dispersel of withdrawal

L

points can mean loss pressure deawdown at ~neh poiat,

j

therefore less tendoncy to cone gas, and girealaryr recovery.

The Division stafd al

tion on the added recovery to be gained by maximizing low

}

GOR vroduction fron swern testimony and tne ARCO Reserxvoir

i1 LT

Simvlator resulis ia the Qotebor 00, 2270 reporxt,

E M [ D N S R s B ER N s 1 e Y
Shiug, they oould soe that the low COR
. - . . U SR
production bo cown frop Uhie AnELLh osllae was goiir Lo Lne

crease ultimata xocovery,

1 PR
Y G, e moxra

e sane conclusion as ARCO

oo had prior informa-
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Exhdbilt Fifteon, please, 100 ootad o s that shows.

M sl PR s, Uiy g A aopy of tho

writken portion of the first plan of oporation proposed for

v

the Empire Abo Uni:, dabta? April

ol

Srin, 1373,
his plan was eaterc! into avidencoe as

Exhibit Si: of Case Mumbor 4952 and Casce Mumber 4953, ap-

plication of Atlantic Richfizld Comrany for a unit agreement

and for a pressure maintenance projceci, heard baiore
Examiner R. L. Stameis on Anril 25%h, 1973,

Entry of the plan of operation into evi-

dence is made on the transcrint oa pave 23, lince 10.
Discussion continuns through page 23, line 19.
Thac plan of operations contains a great

deal of background material that could have been used by

the Conservation nivision in

[

covery resulting from infill drilling.

On »age 3, wndex Y1, Project Arca, his-~

tory, and background", in the second paragraph, fourth

through seventh lines from the top we sce, "Yugs, fractures,

and fissuves have Toan ohanrved in cones throughout the

nain reef with Local anhwdriio in cores throughcut the
nain root, remeo ,hul loenl ocTesdvine bnfilling son

tincs restvicting Tlow,

detexmination of added re-

AT
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G L, Wn coacient Lo che infill
Arilling proposais, he Concorvacson, Hlvasion could have

» s ‘ PR o * o N Y B $ “ - vy,
reasoned, as AR enGa. vln O, Lourcasing well

densilty nichi recover sore added oil by drilling into zones

¢

where anhydrite in. othey lrregularitics would

- [ f O B B T T B T T R
have provented {iow to woells on widesr apac

On page four, filrst paragravh, lines 4

[

through 7 down fiyxon the top, we sco, "Field perfornance

and detailed st idy of cores indicate excellent vertical
permeability. The principal producing wechanism is gravity
drainage with an ciapanding gas cap.”

On page four, sccond paragraph, lines 6
through 9 fron the top, we sce, "Unitized residue gas
injection for pressuve walntenaice L3 calculated te in-
crease future recovary by about 30 million barrels compe ..d
to continued primary ouc  tions.”

Tir cowparing tnis ou ..illion barrels

gain from residuc ges injoectlon te wiae 27.7 million baxr-

-

rels gain over prinary by siiply naxiwizing production £rom

low GOR wells, the Conscrvabtlion Division could have reasoned

that control of the GOR was wore important to added recovery |

than gas injection, and additvion oi the infill wells at
low GORs would holy conciol (he overail GOR.

Uiy P J0ws bG8 neoe, lasle Conennus

Coverning rutuce Lult Operations,

L

 ————— e e e (e A
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Jicla producoron nwseory and roservoir
auneric model studaics aave dutoanstraced chdie reservoln
recovery is goveruod by « yraviiy diasiadge necianisiaa., With
unitization the operator will be able to maxinmize benefi-
cial effects of this mosu efiicicent recovery mechanism by
careful obgervation oY well performance and shutting in or
cuortailing vroduction from inefficient wells."

The Conservation bivision could have seen
the infill wells as a chance to replace the production
from inefficient high COR wells, thus gaining reserves,

Q Hr. Yweed, go to what we've marked as
Exhibit Sixteen and cxplain that to the Bxaminex.

A 7This is a table listing several studies
that ARCO has made to determine added resexrves resulting
from infill drilling,

Yo sumnarize ARCO's reservoir studies re-
lating to infill drilling:

a. Yhe study covered in the October 2nd,
1370 report showed added rccovery by keeping the producing
GOR low.

Whe §-71 study was preliminary but was to
justify the first Lwo iniill wells., 7Yhe 8§8-74 study wasg
just a preliminary study to determine ii enough additional
recoveny could ba obtalnced Jron chie acy wells Lo make it

cconomical. It did shov hat i1t would se economical to




|
ﬁ e 2
i
N
1 . . C . .
| drill the in@ill o, 00 Do Tor e, e progesdad,
2 |
Wier LTS siiady teol nove factors into ac-
3 oy . - .
count and ovaluated 22 -acre gpaciing,. ad you nilghtt see at
4 o i e ,
that time, the 19275 study indicated thast we would recoverx
5 . .
some 100,000 barrcls por well additional recovexy duc to
6 . sy
tihe infill drilliag program,
7 . .
The 19277 study was che more complete
8 )
raegservolr model and evaluated both 20-acre and l0~acre
9 e A
development. This study indicated that the average of
oF S- 10
5§3§ the 158 wells we proposed to drill would recover -~ the
o B3 1
Z oo
o§§= average well would recover some 92,000 barrels.
-z >
T . y .
) 32 A= 6f course, these studies were necessary
9
Rt 13
- = a .
24:;:';3" to get a bettexr fix on added reserves as more data and more
“83 14
sophisticated simulators Lecame avallable and to evaluate
15
conomic benefits.
16 '
having done these studies, ARCO then
N 17
sought and received adwministrative approval rather than a
) 18
forrmal hearing. In «oing this we folt that the Conserva-
19
; tion Division and its staff, with their selid technical
N 20
. abiliities and considerable background in the Impire Abo
’ 21
reservolir mechanics, would sce that thore are indeed in-
¥ 22 H
| creased reserves to be gained Tron infil) Jdrilling.
5 23 ‘; » . . “ [
o b T addition, I nicht pelnt out that all
24
3 OF Gur studiecs, cupedcially oux 17077 shuly, ohd a3 the
|
25 i

i wost sopnisticated numeric simalatox that we run, indicated
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that the total re oo 7o ESURIN TR S

vould bo sora 14,520,000 hasola,

svhp’itnd to thoe Cotmission on our

original heaxing o olay, it in WHOCD Ordoy R--4549,

was
Attachment B, was o tabhlz of ¢gas volwie factors versus

reseyvoly pressuve. At that tine our estinate vas, and

still is, that the abandoned pressure of the reservolr

would be 100 psia. At that, at that pressuve a barrel of
oil would have 180 standard cubic foet of gas still in

solution. The additional rocovory of some 14,560,000

barrels would thus vecover some additional 2,611,800 lMcf
of gas.

Q Okay, Mr. Tweed, in your opinion what

»ma

will be your -- what has been the 2ffect of ARCO's infill

drilling program as you've discussed it here today?

A The effect of ARCO's infill Arilling pro-
gram has been to increasce the recovaery of hydrocarbon re-
serves from the reservoir both duc Lo the c¢lozer spacing

.

to take advantage of the heterccenciity of the reservoir to

aduce the effect of con.ng, and alzc to allow move pro-

duction at lower CGOR --- low GO™ wells than

w2

high GOR production.
I right add that ns of 5-3-79 £he 129

L]

= T e oy Y. - - P - PP
wolla thag AR ORI 4 L

, 292,000 barxrels of oil.
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{. DoYul bve ol bty doe oo wlid, i,
Tveed?
L. o, net o oluoy Ui Lho fact that in my

opinion the infill drilling of these wells igs necessary to
effectively and eificicntlly rcecover reserves that would
not otherwise hiave been reccovered.

Q 211 right, tir. Tweed, were these exhibits
one threough Sixteen either prepared or assembled by you
or under your supcrvision?

A Yog,
I wmove the admission of

MR, COFFILELD:

Exhibits One through Sixtecn.

)

MR. NUTTER: ARCO Exhibits One through
Sixteen will be adnitted.
MR. COFFIELD: I have no further ¢uestions

on direct examination.

CROSE TYAMIUATION

BY MR. NUTTER:
0. My, ‘fweed, I
isn't it,

here Is actuvally a sort of a retroactive order,

I

that we would find thal whon we orxiginally approvad this

infill drilling programn vills were necessary

o <8 P U ey Lt Y I BRI B e [
ve affeoctively ond W8 fici atly oo v noxe ofificicantly

drain thous proration units located on,
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2 t
- [T L) -~ -
A Yors, iy, ral sy

N ral
is to go
tha exhibits that o
that are aimed in G

were necassary.

A, Yes

presented shows the Commission had a

hack and rias

, sir.

whioah oyontyne

attoamartsl to do hera today

fovth soun of kho Lostivony and

ire pregseatad at the previous hearings

that those wells

Thia, T think this evidence

orcponderance of data

and evidence, resexrvoir data in front of i{, that they could

easily have made thin

Q. and

o
s
o
o

13
o)
(2

findings, that

i

while wo didn't actually make those

wells were necocsary to nore effi-

ciently and effectively drain the proration unit that's

not being go draincd, thosc are words
have just been adopted in the last

mt 3
)8 That

or known that they

cedure was sot up for tl

£il11 wells.

Q and

wers noadad and

ut of the NGPA that
few nonths.

correct. It was certainly implied

.
s

adrinistrative pro-

an

he approval of that additional in-
vhat we were trying to do was get

o~y e 1 ot PPN L
; DLT, ol COUXIACT .
- LIRS - -~ - .
A% Ay thiova any further ques
R vr e, s B
! B o

vou have anythiag further, Mr. Coffield?
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MR. COFrIrLD: No, sir, I don't.
MR. NUTTLR: Does anyona have anything
they wish to offer in Case Humber 65532

We'll take the case under advisement.

(Hearing concluded.)
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REPORTER'S CERTIPICATE
I, SALLY WALTON BOYD, a Court Reporter, DO HEREBY
CERTIFY that the foregoing and attached Transcript of
Hearing before the 01il1 Conservation Division was reported
by me; that said transcript is a full, true, and correct
record of the hearing, prepared by me tc the best of my
ability, knowledge, and skill, from my notes taken at the

time of the hearing.

Sally W. Boyd, C.S.R.

- that the fO-"GO‘“g s
oy O ~dings in
| do heva-" L oi e piet ‘A&ijiﬁ;
Tt ? :
cot -::s«.--k cn 0
by . Liz'[“ 1979
‘\0 V.
d “\J Tii 2, 0N

ar
he Exanuner

l Conservoﬂon Division
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STATLE OF NEW MEXICO
ENERGY AND MINDRALS DEDARTMENT
0il Conservation Division
State Land Office Building

Santa Fe, New Mexico
13 June 1979

EXAMINER HEARING

O e s G S e s s Bt G G e e e . e A o et St A et b Gt e e Y W e et e . e S S e mae e

IN THE MATTER OF:

el Nt Nt it Pt Pt

Application of The Atlantic Rich- CASE
field Company for appioval of in- 6553
fill drilling, Eddy County, New
Mexico.
BEFORE: Daniel 8. Nutter
TRANSCRIPT OF HEARING
APPEARANCES
For the 0il Conservation Ernest L. Padilla, Esq.
Division: Legal Counsel for the Division

State Land Office Bldg.

Santa Fe, New Mexico 87503

For the Applicant: Conrad E. Coffield, Esqg.

HINKLE, COX, EATON, COFFIELD &

HENSLEY
P. 0. Box 3580
Midland, Texas
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i Page  ____ : 1[
I {
T MR. NUTTER: Call Case Number 6533 -- 53.
2 MR. PADILLA: Application of The Atlantic
\
3 Richfield Company for approval of infill drilling, Eddy
4 County, New Mexico.
5 MR. COFFIELD: Conrad Coffield with the
6 Hinkle Law Firm of Midland, Texas, appearing on behalf of
7 the applicant, and I have one witness.
8
9 (Witness sworn.)
SEIz |
Q § e
o BL 1
zgod ,, JERRY TWEED
O%:ss
2k 8 12 .
;giz being called as a witness and having been duly sworn upon
. R
R > 8 8% 13 . N oL
JEa his oath, testified as follows, to-wit:
<a2p
wis 1
* 15
. DIRECT EXAMINATION
16
BY MR. COFFIELD:
e 5 i 0. Mr. Tweed, would you please state your
~ 18 : .
name, address, occupation, and employer?
19
A Jerry Tweed of Midland, Texas. I am em-
% - 20 .
. ployed by ARCO 0il and Gas Company as a District Petroleum
th 21 .
* Engineer.
z |
v 0. And are you familiar with ARCO's applica-
23 )
; } tion in this case?
. 24 |
L f A Yes, I am.
2% . .
| 0. And have vou previously testified before
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the 0il Conservation Division as a petroleum engineer?

A Yes, I have.

Qo And were your qualifications made a matter
of record and accepted by the Division?

A Yes, they were.

MR. COFFIELD: 1Is the witness considered

qualified?
MR. NUTTER: Yes, he is.
Q (Mr. Coffield continuing.) Mr. Tweed,
would you please give your -- state your connection with

the Empire Abo Unit?

A. It's one of a number of fields that are
under my direct supervision.

0 Furthermore, are you familiar with testi-
mony and the record which was before this -- before the 0il
Conservation Division in Cases 4952, 4953; which were heard
on April 25, 1973, together with Cases Numbered 5211, 5212,
and 5213, heard on April 10, 18742

A. ' Yes, I am.

MR. COFFIELD: If the Examiner please,
reference will be made to these cases and we would respect-
fully request administrative notice be taken of the matters
wnich were considered in those cases.

MR. NUTTER: Administrative notice will

be takeh of the hearing and the record in the cases cited
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by counsel.

0. All right, Mr. Tweed, would you please
state briefly what ARCO 0il and Gas Company seeks by this
application?

A We're seeking a finding that the Division
waived existing well spacing requiremehts and found that
the drilling of additional wells was necessary to effective-
ly and efficiently drain those portions of the proration
units in the Empire Abo Unit, located in Townships 17 and
18 South, Ranges 27, 28, and 29 East, which could not be
so drained by existing wells.

0. And what else to you propose to show with
respect to --

A We will show that prior to ARCO's first
submittal of a request for approval of an infill location,
on September 10th, 1974, the 0il Conéervétion Division
had before it ample evidence on which to base the finding
of additional hydrocarbon recovery as stated above.

This was in the form of sworn testimony
at formal hearings, unit plans of operation, both formally
submitted into evidence at hearings and submitted regularly
to the Division for approval, as well as a report of a
detailed reservoir study submitted and discussed at an
informal meeting on May 1llth, 1972.

0 May I interrupt just a moment, Mr. Tweed?
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With whom was that informal meeting? Did
that also involve the 0il Coiiseérvalioil Division?

A Yes, with members of the 0Oil Conservation
Division.

0. Mr. Tweed, please refer to what we've
marked as Exhibit One and cxplain what this represents.

A Okay. Exhibit One is a unit map, showing
all wells, including infill locations already completed,
there are some 141 infill wells that have been completed,
and those still to be completed. There are some 17 wells
still to be completed, as well as non-infill wells, both
those still producing, some 86, and those shut-in due to
high gas/oil ratios, some 126.

There are 17 gas injection wells and 2
water injection wells.

0 Mr. Tweed, refer to whaﬁ's been marked as
Exhibit Two and explain this exhibit for us.

A This packet contains copies of all of
Empire Abo Unit infill well applications for administrative
approval under Order No. R-4549-B, Rule 14, "Special
Rules and Regulations for the Euwpirc Abo Pressure Mainte-
nance Project."”

Also included are copies of the approval

letters from the Conservation Commission or Conservation

Division.
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ARCO's letters generally contain a statement

similar to that in the first letter, dated September 10th,
1974, which states:

"The proposed drilling of Unit Wells
G-3301 and J-2101 will be necessary to complete a more
efficient producing pattern, promote the greatest ultimate
recovery of reserves, prevent waste, and protect correla-
tive rights."

The well numbers on these two wells were
subsequently changed to F-331 and J-211.

This packet also contains a table which
lists all approved infill wells, along with the date ap-
plication was submitted, phase, and completion status as
of 6-1-79.

Q Mr. Tweed, go to Exhibit Three, please,

~and explain that to the Examiner.

A Exhibit Three is the first of a series
which are designed to show some of the wealth of reservoir
and production data that the 0il Conservation Division had
available prior to submittal of ARCO's first application
for an infill location.

~ —m——— - ™
i

- u - o R
Iin ordeds ror vie Conssrvation n te

determine that the infill wells would recover additional

oll, it was necessary for them to be aware of the following

facts:
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p
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E Page 9 -
t ]
11 That this was a gravity drainage reservoir
2 | with good vertical communication.
I
3 That there was an extensive, expanding
4 gas cap.
5 That individual producing wells had a
6 tendency to cone in gas, shortening their life and re-
E Y ducing recovery.
¥ 8 That reserves would be increased by pro-
E 9 ducing the oil at low gas/oil ratios.
Q & 3—1 10 . .
s%;; That the proposed infill wells were
@5
g;‘:‘% n being located so as to take advantage of the gravity
T |
N ;§§z rainage mechanismn.
. R
= ss 13 - . .
Eghg Exhibit Three is a copy of a portion of
a -3
»83 :
° 14 the transcript of the hearing on Case Number 4952, appli-
15 cation of Atlantic Richfield Company for a unit agreement,
f 18 and Case Number 4953, application of Atlantic Richfield
17 . .
: Company for a pressure maintenance project, Eddy County,
18 . . .
New Mexico, the cases having been consolidated and heard
19
by Examiner R. L. Stamets on April 25th, 1973.
20 : . .
The testimony is on page 14, lines 10
21
through 25. The witness is entering Exhibit Four, which
22 :I
| will also be entered in this hearing. 1
23 | o |
: d 0. Okay, Mr. Tweed, go to Exhibit Four and
; 24 , . !
please explain what that is and what it represents. ’
25 . .
gt A Exhibit Four is the same as presented in
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the hearing April 25th, 1973. It is a structure map on
top of the Abo porosity.

What it showed to the Conservation Divi-
sion and its technical staff back in April, 1973, was:

As the witness pointed out, it showed over
2000 feet of structural relief and hydrocarbon column.
Laxge structural relief occupied by hydrocarbons is import-
ant to effective gravity drainage recovery.

It shows that the Abo hydrocarbon reser-
voir is some 12-1/2 miles long by 1-1/2 miles in average
width.

This map would be useful for the Division
staff to verify that proposed infill locations were placed
to‘take good advantage of structural position in this
gravity drainage reservoir.

It shows the original gaé cap was very
minor and located in the far west portion of the reservoir.
it's shown as a dotted line in the fai west portion of the
reservolr, at -- at a minus 1750 feet subsea location.

It shows that the water table underlies
only a small part of the reservoir, mainly the far east
end, and therefore natural water influx is likely to be
minor in effect on recovery of hydrocarbons.

0. All right, Mr. Tweed, refer to what we've

marked as Exhibits Five through Ten, inclusive, and ex-




1 Page R o
. I
1 t plain what these represent or show.
2 l A Exhibits Five through Ten consist of
3 copies of a number of sheets from a transcript of the
4 April 25th, 1973 hearing.
5 ARCO's technical witness is presenting
6 several points which the Conservation Division technical
7 staff would know are indicative of a gravity drainage
8 reservoir.
9 On Exhibit Five the witness states that
g§§§ 10 production to 2-1-73 amounts to 23.4 percent of the orig-
%gz‘% 1 inal oil in place. This is page 16, lines 4, 5, and 6.
<=
. ggi; 12 The Division technical staff would know this is a sub-
" Egég 13 stantially higher percentage recovery than a typical solu-
&2
®8z2 " tion gas drive reservoir recovers all the way to depletion
5 and abandonment.
16 Exhibit Six, and yet it is further shown
. 1 that pressure decline with this large production has been
o 8 relatively small, from original of 2355 psi to 1418 psi.
9 This is on page --
R 20 MR. NUTTER: Wait a minute, now. I've
::; 21 got two page 16s for Exhibits Five and Six. I think you
|
i A 2 f probably have another page for Exhibit Six.
x 23f§ Three 16s. Exhibit Seven is page 16.
S :
24 A Yeah, that -~ Exhibit Five was lines 4,
25

i 5, and 6.
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MR. NUTTER: Okay.

A Exhibit Six is lines 16 through 24.

MR. NUTTER: Of the same page?

A Yes, sir.

MR. NUTTER: Okay.

A I guess we could have showed them in one
exhibit.

MR. NUTTER: Okay. Go ahead.

A And what this shows, as I stated, is the
small amount of original pressure -- of pressure decline.
Original pressure was 2355 psi and it declined to 1418 psi
at the time of the hearing.

As a matter of interest, the current
pressure is 1160 psi as of December, 1978.

Exhibit Seven, the produced gas/oil ratio
has increased only slightly from original of 1100 cubic
feet per barrel to the current of 1300 to 1500 cubic feet
per barrel. |

This is again page 16, lines 24 to 25,
and page 17, lines 1 through 9.

On Exhibit Eight, water production is
iow. Only abovt 9 percent of the total water-oil production
This is page 15a, lines 24, 25, and page 16, lines 1, 2,
3, and 4.

I might point out on line 2 I believe

M




\ |
| that's probably a typographical error there. They show
2 25,036 barrels of water per day. That should have becn
3 2536 barrels per day.
4 Exhibit Nine, a 3econdary gas cap has
5 expanded to extend over most of the reservoir.
6 This is page 30, lines 20 through 26, and
7| page 31, lines 1 through 17.
8 Exhibit Ten, Field production history and
9 reservoir numeric models studies have demonstrated that
ofs.
sg ;;_ 10 reservoir recovery is governed by a gravity drainage
od s
g ; Eg n mechanism.
ex
SEn 1 : .
N ;gaz Statement read from Unit Plan of Operation
: © ¢
ST T PR : : :
:{gks by ARCO technical witness. Page 25a, lines 4, 5, and 6.
82 14 .
In summary, all points above were in the
) 15
sworn record prior to the 0Oil Conservation Division con-
16 . . : e '
sideration of the first ARCO infill proposal.
. 17 e
They show that the Division had plenty
~ 18
of evidence to establish that the Empire Abo reservoir was
19
. ‘ governed by gravity drainage with an overlying expanding
»".‘~, : 20
. gas cap.
=
% 21
h 0. All right. Please refer to what we've
o 22 i
marked as Exhibits 11, 12, 13, and 14, and identify these,
23 ;
j } please.
24 |
i A First, having established as shown in
25

Exhibits Five through Ten that the Empire Abo reservoir
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| Page L4
o 1 . . , : :
recovery mechanism is governed by gravity drainage with an
{
[
2 expanding gas cap, the Division technical people would have
3 known what is widely known among experienced reservoir
4 engineers, that there are at least two major ways to in-
s crease hydrocarbon recovery from such a reservoir.
¢ They are, first, conservation of gas
7 . : X . X
energy, and that is to retain gas in the reservoir, void a
8 minimum of resexrvoir space per barrel of oil produced,
s achieved by shutting in or curtailing inefficient, high
oF 3 10 X e
°§3" GOR, producers, aided by injection.
3
& . 1 .. . s s
g'g :'§ Second would be minimum -- minimize gas
ax
:?_ gk 12 . .
RN ;ééz coning into producing wells by dispersing withdrawal points
) ) 4
ST T LR . .
ks going to closer well spacing, especially mid- and down-
<z d :
: o8 14
R : structure.
15 . c s 2
The Conservation Division would have seen
o 16 | ..
- that ARCO's proposal to produce o0il from the more efficiént
| 17
. infill wells, using them to replace production from inef-
18
ficient high GOR wells, would act toward achieving both
19 . 3 LY
G one and two above, hence increasing recovery.
o
% . 20
SR But the Division also had much evidence
i 21 _ .
. = available to support this conclusion. Some of this evi-
H 1]
Z2Z i
5 dence will be shown in Exhibats Bleven thrgugh Ponrteen.
23 |
} ﬁ The reservolr voidage efficiency factor
24
! defined as the ratio of barrels of reservoir space voided
Q 2%
b to barrels of stock tank oil produced is a good yarxrdstick
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I
1 for determining whether conservation of gas energy is going
| |
} 2! on.
3 And Exhibit Eleven, this is a copy of a
4 portion of the transcript from Case Number 5212 and 5213,
5 application of Cities Service 0il Company for a unit agreemen
; . . . . R
: € and pressure maintenance project in a portion of Empire Abo
? Pool.
8 The hearing was held on April 10th, 1974,
8 before Examiner Richard L. Stamets.
e, . . s
g%;; 10 The ARCO technical witness testified that
&8s
ii gégg n a low reservoir voidage efficiency factor means you are
- Bt
Sk 3 . L. .
;§§§ 12 maintaining reservoir pressure better and the longer you
6 Ay
ngfs hold th lati i1 producti h
-ﬂﬁﬁg can ho the pressure up relative to oil production, the
< x3 .
wYs
o= " more recovery you are going to have.
s This transcript is page 61, lines 1
16 through 17, of Exhibit Eleven.
7 MR. NUTTER: Which is line 17, so I won't
18 have to count? These aren't numbered.
19 '
A, It's the end of the paragraph.
20
MR. NUTTER: Okay.
21 ey s
A, On Exhibit Twelve, here the ARCO techni-
22 |
ii cal witnege teatified that a reservvair vwnidacge 1imit will
|
23 | . .
: increase recovery and to quote, "It creates quite an in-
2 . | . .
i centive to go for the low ratio wells in terms of pro-
25 |

duction, and this is what you'd want to do in this reser-
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t{ ll |
' |
l Page 16 | i
o 1 i voir if you want to maximize ultimate recovery."
2 Also, with a voidage limit, operators will ;
3 "... try to get as low in the reef as they can and pro-
4 ‘duce at as low a gas/oil ratio as they can ...".
5 There again this is Case 5212 and 13,

6 transcript page 92, lines 9 through 23, and page 93, lines

7 1 through 7.

8 Line 9 is the one right after the A and
9 the start of a new paragraph.
QF s 10 MR. NUTTER: And then it's the rest of
Ogéﬁ
- I
253-5 n that paragraph?
ozzse
- :
: kil 12 a. Yes, sir, the rest of that page.
™ ;;§§E
D o s
' gg_a: 13 MR. NUTTER: All right.
E%d
< x3la
nsz 14 A. And the first seven lines on the following
15 page.
16 MR. NUTTER: We've got that.
- 17 A Okay, here is Exhibit Thirteen. I have
a 18 only one copy of this exhibit.
19 This is a copy of a report on ARCO's re-
. l
‘ ] 20 servoir studv prior to unitization, including results of
53
b 21 resaervoir numeric model runs. Its purpose will be to show
B . PO . . . 0
" “e the wealth of engineering data that” the Division staff had
X 23 i available prior to the infill well proposals, plus how
3 ;
f !
. ! %
24 that data could show the potential for added recovery by
% b . . o
L infill drilling.
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Page _

The Bxhibit Thirteen report, Field

2 Management Study, October 2nd, 1970, was presented to
3 various members of the 0il Conservation Division staff by
4 ARCO representatives at a background meeting held May 1llth,
5 1372 in Santa Fe, New Mexico.

i 6 Attending this meeting for the Conservation
7

Division were Messrs. A. L. Porter, Richard Stamets, Dan

Nutter, Elvis Utz, Jim Kapteina, and George Hatch.

Ny
o«

9 This meeting lasted several hours and
ofs.
SEEE 10 ranged over every area of the reservoir mechanics and the
ol st
{ ztzas n - . _
523} status of unitization at that time.
o e
2% 5; 12 . ,
~  FEa= The ARCO review of the report included
. >gg 13
:jgsi field history, geology, performance, evidence of secondary
<=3 '
waos 14
. gas cap, gas cap "drape" along structure, details on how
' 15 . . . . .
: the Reservoir Numeric Simulator was built and applied,
i 16 — ‘
, ! and how future projections were made, as to recovery.
* j 17 .
! It was pointed out that ARCO's method of
18
§ operations would be to shut in high GOR wells and trans-
i 19
. } fer production to low structure, low GOR locations, and
| 20
] that shutting in high GOR wells to conserve gas cap gas
: 21
wac equivalent in reservoir vni dage terms to re-injecting
s 22
residue gas into the gas cap.
231
j i Key points in the report were that under
‘ 24
‘ ultimate recovery under natural depletion was estimated to

| |
25 | g
1 be 172.6 million barrels. Ultimate recovery under uniti- 1
- i
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! 1
| 18 |
bage _
A 1 . . . .
zation, that's maximum gas conservation in the case, were
2 estimated to be 200.3 million barrels. t
3 I think as the Commission knows, we later
4 did reinject residue gas and the ultimate recovery with the
5 reinjected residue gas was estimated to be 203, 203 million
6 barrels.
7 MR. NUTTER: This is the report that was
8 submitted at the time you did not have plans for reinjection
® of residue qgas.
0E: 10 . :
o§3.: A That is correct. At the time that report
‘5 ousy
€ 11 . . .
gg:é was submitted we did not have plans for reinjection.
- =
-3 12
-~ ;§E§ The graphs of projected field performance
; @ ag
Co > 8~ 13
i :jﬁgg on pages 12A and 12B show the dramatic reserve increase
» BEE 14
. 5 gained by maximizing o0il production from low gas/oil ratio
? 15
: wells. Relating the GOR versus time curve to the cumula-
] 16 , _ '
' tive o0il production versus time curve, we see that under
) 17
. maximum gas conservation that a cumulative GOR, of at a
18
GOR of 2500 to 1, under competitive natural depletion we
. 19
% . would recover 145 million barrels when we would reach that
. Py
- 20
3 GOR.
.
. 21
| TInder maximum gas conservation we would
.-
22
recover 180 million barrels.
23
) ; Compet .tive depletion to abandonment 1
24
: ultimate recovery, competitive depletion would again be
2%
3 172.6 million barrels. At maximum gas conservation it }
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i Pios 19
I v
' 1 would be 200.3 million barrels.
i
{
2 As an item of interest, I think as of
3 June the 1lst we had recovered approximately 178 million
4 barrels out of this reservoir.
N 5 Coning of gas, at the bottom of page 3
6 there is a list of wells which have required recompletion
? lower to reduce high GOR.
8 At the top of page 4 gas coning is men-
9 tioned as a problem that has already shown up in the per-
ass. '
sg 2 10 formance of these wells.
“’Eié 1 : .
ggg. The discussion of the future forecasts
-z =%
-d
-~ ;EEE 12 went into the probability that coning of gas into pro-
68y
' >0 . . . .
:jgé‘ 13 ducing wells would be a factor in future reservoir per-
g;s:i
e ¢S
" formance.
® Referring to Exhibit Fourteen, this was
: 16 distributed at that meeting. It is a background report
: v on the type of cdhing simulator that was used in con-
~ 18 . . . .
junction with the field-wide model to forecast future
19 . . . .
performance. A three-cimensional drawing of a single well
. ‘ 20 ) .
;3 coning model was used to show development of a typical
3’ o
.“Q ‘.: 21
: gas cone.
v 22 | } .
3 The drawing was also used to examine the
23 _
; ) coning phenomenon and discuss the fact that the chief
24
reason gas coning would be a problem in this resexvoir
26 . : |
b was the fact that vertical permeability was equal to hori-
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zontal permeability, and therefore, gas cap gas, much more
mobile than the 0il, had to move vertically a matter of
only 200 feet or less to reach the perforated interval,
while the more viscous oil had to move much greater dis-
tances horizontally. This was especially true with the
40-acre spacing then in effect.

The point being made with the above
coning discussion rehash is that in May, 1972, before
submittal of the first infill application, which was Sep-
tember 10th, 1974, the Conservation Division staff had
enough background on gas coning flow mechanics in the
Empire Abo to be able to reach the same conclusion as ARCO
engineers, that closer spacing of the wells in the Abo
should result in recovery of additional o0il due to reducing
gas coning effects.

In addition, dispersal éf withdrawal
points can mean less pressure drawdown at each point,
therefore less tendency to cone gas, and greater recovery.

The Division staff also had prior informa-
tion on the added recovery to be gained by maximizing low
GOR production from sworn testimony and the ARCO Reservoir
Simulator results in the October 2nd, 1970 report.

Thus, they could see that the low GOR
production to come from the infill wells was going to in-

crease ultimate recovery.
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0. Mr. Tweed, refer to what we've marked as
Exhibit Fifteen, please, and explain what that shows.

A, Exhibit Fifteen, this is a copy of the
written portion of the first plan of operation proposed for
the Empire Abo Unit, dated April 25th, 1973.

This plan was entered into evidence as
Exhibit Six of Case Number 4952 and Case Number 4953, ap-
plication of Atlantic Richfield Company for a unit agreement
and for a pressure maintenance project, heard before
Examiner R. L. Stamets on April 25th, 1973.

Entry of the plan of operation into evi-
dence is made on the transcript on page 23, line 10.
Discussion continues through page 28, line 19,

The plan of operations contains a great
deal of background material that could have been used by
the Conservation Division in a determination of added re-
covery resulting from infill driliing.

Following are several examples:

On page 3, under "l. Project Area, his-
tory, end background", in the second paragraph, fourth
through seventh lines from the top we see, "Vugs, fractures,
and fissures have been observed in cones throughout the
main reef with local anhydrite -- in cores throughout the
main reef, excuse me, with local anhydrite infilling some-

times restricting flow."
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Page 22

In applying this statement to the infill
drilling proposals, the Conservation Division could have
reasoned, as ARCO engineers did, that increasing well
density might recover some added o0il by drilling into zones
where anhydrite infilling or other irregularities would
have prevented flow to wells on wider spacing.

On page four, first paragraph, lines 4
through 7 down from tha top, we see, "Field performance
and detailed study of cores indicate excellent vertical
permeability. The principal producing mechanism is gravity
drainage with an expanding gas cap."

On page four, second paragraph, lines 6
through 9 from the top, we see, "Unitized residue gas
injection for pressure maintenance is calculated to in-
crease future recovery by about 30 million barrels compared
to continued primary operations."

In comparing this 30 million barrels
gain from residue gas injection to the 27.7 million bar-
rels gain over primary by simply maximizing production from
low GOR wells, the Conservation Division could have reasoned
that control of the GOR was more important to added recoveryj
than gas injection, and addition of the infill wells at
low GORs would help control the overall GOR.

On page four we see, "Basic Concepts

Governing Future Unit Operations.
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! Fage 23
{
. |
| Field production history and reservoir
i
! . . .
2, numeric model studies have demonstrated that reservoir
i
3 recovery is governed by a gravity drainage mechanism. With
4 unitization the operator will be able to maximize benefi-
5 cial effects of this most efficient recovery mechanism by
6 careful observation of well performance and shutting in or
7 curtailing production from inefficient wells."
8 The Conservation Division could have seen
8 the infill wells as a chance to replace the production
ofz. 10 i . ) .
BgEE from inefficient high GOR wells, thus gaining reserves.
o BT 11
ggﬁ‘g ) Mr. Tweed, go to what we've marked as
. - § X
; 2E8 12 iy . . . .
L~ ;§_§§ Exhibit Sixteen and explain that to the Examiner.
i i me
N 8 1% 13 . s :
_-_',E..g A This is a table listing several studies
' gLl . [
wys 1
: that ARCO has made to determine added reserves resulting
o 15 e s
i from infill drilling.
; 16 . . :
i To summarize ARCO's reservoir studies re-
7 . . o
. ! lating to infill drilling:
. 18 .
! a. The study covered in the October 2n4,
i 19 . .
o 1970 report showed added recovery by keeping the producing
o 20
, GOR low.
| 21 -
! i The 8-74 study was preliminary but was to
] ; o |
L ‘ justify the first two infill wells. The 8-74 study was |
23 |
3 § just a preliminary study to determine if enoagh additional
24 -
i recovery could be obtained from the new wells to make it 1
25 |
' economical. It did show that it would be economical to




|
j
- i
1[ drill the infill wells and therefore, we proceeded.
2, The 1975 study took more factors into ac-
3 count and evaluated 20-acre spacing. And you might see at
4 that time, the 1975 study indicated that we would recover
5 some 100,000 barrels per well additional recovery due to
6 the infill drilling program.
7 The 1977 study was the more complete
8 reservoir model and evaluated both 20-acre and 10-acre
® development. This study indicated that the average of
ofss 10
s§f§ the 158 wells we proposed to drill would recover -- the
[ I~
LI 1 <
g;:g average well would recover some 92,000 barreis.
X
SEay 12
N ;géz Of course, these studies were necessary
J &
#Ecg to get a better fix on added reserves as more data and more
» w83 14
: 5 sophisticated simulators became available and to evaluate
15
" conomic benefits.
16 ’ )
- Having done these studies, ARCO then
: - 17
o~ sought and received administrative approval rather than a
18
formal hearing. In doing this we felt that the Conserva-
S 19
e tion Division and its staff, with their solid technical
& 20
étbfe abilities and considerable background in the Empire Abo
N 21
7 - ; reservoir mechanics, would see that there are indeed in-~
22 |
| creased reserves to be gained from infill drilling.
23 !
5 S In addition, I might point out that all
24
j of our studies, especially our 1977 study, which was the
25

; most sophisticated numeric simulanor that we run, indicated
|




? Page 25
' |
A 1; that the total recovery from all of our infill drilling
|
21  would be some 14,510,000 barrels.
3 We had submitted to the Commission on our
4 original hearing a -- okay, it was in NMOCD Order R~4549,
5 Attachment B, was a table of gas volume factors versus
6 reservolr pressure. At that time our estimate was, and
? still is, that the abandonec¢ pressure of the reservoir
8 would be 100 psia. At that, at that pressure a barrel of
- 9 oil would have 180 standard cubic feet of gas still in
£ s. . o
g%;; 10 solution. The additional recovery of some 14,560,000
- E=
gé’z‘g n barrels would thus recover some additional 2,611,800 Mcf
(= At
&8 12
~~ ;Egé of gas.
} ® &g
' > = 13 . -
jgég Q. Okay, Mr. Tweed, in your opinion what
< x 2
wYs
o= " will be your -- what has been the effect of ARCO's infill
18 drilling program as you've discussed it here today?
. e NP ‘g
16 A, The erffect of ARCO's infill drilling pro-
) 1 gram has been to increase the recovery of hydrocarbon re-
18 serves from the reservoir both due to the closer spacing
19 to take advantage of the heterogeneity of the reservoir to
et J‘_\’r: 2 )
x 0 reduce the effect of coning, and also to allow more pro-
P4 IR
el 21 . e
: duction at lower GOR -~ more efficient low GOR wells than
4 22 . .
! high GOR production.
23 ? .
w ; I might add that as of 5-1-79 the 129
24
: infill wells that were on production had recovered some
2%

- ~ ~ o YaNal N S P o4 .
t 16,252,000 barrels of oil.

Q2
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Page . .26 ... i
0 Do you have anything else to add, Mr.
Tweed?
A No, not other than the fact that in my

opinion the infill drilling of these wells is necessary to
effectively and efficiently recover reserves that would
not otherwise have been recovered.
Q All right, Mr. Tweed, were these exhibits
One through Sixteen either prepared or assembled by you
or under your supervision?
A, Yes, they were.
MR. COFFIELD: I move the admission of
Exhibits One through Sixteen.
MR. NUTTER: ARCO Exhibits One through
Sixteen will be admitted.
MR. COFFIELD: I have no further guestions

on direct examination.

CROSS EXAMINATION.
BY MR. NUTTER:
0 Mr. Tweed, I presume what we're seeking
here is actuallv a sort of a retroactive order, isn't it,

that we would find that when we originally approved this

infill drilling program that these wells were necessary

to effectively and efficiently -- and more efficiently

drain those proration units that they're located on.
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A Yes, sir, that is correct.
Q. And what you've attemnted to do here today

is to go back and bring forth some of the testimony and
the exhibits that were presented at the previous hearings
that are aimed in that direction to show that those wells
were necessary.,

A Yes, sir. This, I think this evidence
presented shows the Commission had a preponderance of data
and evidence, reservoir data in front of it, that thev could
easily have made the determination.

0. And while we didn't actually make those
findings, that these wells were necessary to more effi-
ciently and effectively drain the proration uﬁit that's
not being so drained, those are words out of the NGPA that
have just been adopted in the last few months.

A That is correct. It was'certainly implied
needed and an administrative pro-
cedure was set up for the approval of that additional in-
fill wells.

Q And what we were trying to do was get
more efficient drainage, even if we didn't say so.

A Yes, sir, that's correct.

Are there any further ques-

MR. NUTTER:

tions of Mr. Tweed? He may be excused.

Do you have anything ifurther, Mr. Coffield?l




1 MR. COFFIELD: No, sir, I don't.
| .
2! MR. NUTTER: Does anyone have anything
i
3 they wish to offer in case Number 65537
4 We'll take the case under advisement.
1]
6 (Hearing concluded.)
7
]
9
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Hinkle, Cox, Eaton, Coffield ORDER NO. R-6054
& Hensley
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,Midland, Texas 79702
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Dear Sir:
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f4 //%
. ;g Director

JOE D.

JDR/fd
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STATE OF NEW MEXICO
ENERGY AND MINERALS DEPARTMENT
OIL CONSERVATION DIVISION

N THE MATTER OF THE HEARING
CALLED BY THE OIL CONSERVATION
DIVISION FOR THE PURPOSE OF
CONSIDERING: |

CASE NO, 6553
Order No., R~-6054

L“?LICRTION OF THE ATLANTIC

ICHFIELD COMPANY FOR APPROVAL

P INFILL DRILLING, EDDY COUNTY,
MEXICO.

ORDER OF TiE DIVISION

Y THE DIVISION:

This cause came on for hearing at 9 a.m. on June 13, 1979,
At Santa Fe, New Mexlico, before Examiner Daniel S. Nutter,

NOW, on this day of July, 1979, the Division
Director, having considered the testimony, the record, and the
recommenda*ions of the Examiner, and being fully advised in the
premises,

FINDS3s
(1) That due public notice having bheen given as reguired

by law, the Division has jurisdiction of this cause and the
ubject matter thereof.

(2) That the applicant, The Atlantic Richfield Company,
g8 the operator of the Empire Abo Unit Area, Empire-Abo Pool,
ddy County, New Mexico,

(3) That said unit area covers most of the Empire=Abo
o0l, and includes all or portions of Sections 34 through 36.
ownship 17 South, Ranae 27 Baszt, Secitions 25 through 27 and
[pl through 36, Township 17 South, Range 28 Easgt, Sections 29

nd 30, Township 17 South, Range 29 East, Sections 1 through
E, 8 through 11, and 15 thronch 17, Township 18 South, Range
7 East, and Sectiones 4 through 6, Township 18 South, Range -
!PS East, uRPM.
’ (4) That the applicant is conducting a pressure mainte-
kance projact in the aforesaid Emnpice Abo Unit Area, and as
roject operator has drilled and is drilling additional wells
n variovus 40-acre proration units within sald unit area as
infill wells to further enhance production from the pool and
iincrease recovery.
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(5) That the applicant herein, The Atlantic Richfield
Company, seeks a finding that the drilling of each of the
aforesald additional wells on various 40-acre proration units
in its Empire Abo Unit Area was, and is, necessary to effec-
tively and efficiently drain the portions of the proration
units which could not be so drained by the existing well (s)
on the unit,

(6) That the applicant further seeks approval of a waiver
of existing well spacing requirements for the aforesaid infill
wells,

(7) That the reservoir rock of the Empire-~Abo Fool is
the Abo reef, a long narrow barrier type reef approximately
12.5 miles in length from Southwest to Northeast and 1.5 miles
in width from backreef (north) to forereef (south); that the
reef deps gradually from Southwest to Northeast and, as is
Sharacteristic for barrier reefs, dips sharply from the crest
toward the forereef.

(8) That the gas injection pressure maintenance program
which the applicant is conducting requires the injection of
gas in wells high on the structure along the North flank of
the reef, and depends largely on the expanding gas cap and
gravity drainage through the reef to achieve maximum ultimate
recovery.

(9) That there is good horizontal permeability through
the reef with respect to oil, but the relative vertical permea-
bility with respsct to gas is even more pronounced.

{10) That said pronounced vertical permeability with
respect to gas causes gas to cone into the producing wells as
the gas cap expands, resulting in the premature abandonment
of the oil wells and a decrease in the ultimate recovery under

{individual proration units in the pool and under the pool as

a whole, »

(11) That the most ettective manner in which to reduce
the coning of gas into the producing wells and yet maintain
production of oil at 2 rezasovnable level is to increase the
nunber of withdrawal points within the reef.

{12) That the only way in which to so increase the number
i0f withdrawal points within the rxeef 1s to drill additional
wells., )
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(13) That the Division has recognized the necessity for
the drilling of such additional wells in order to more effec-
tively and efficiently drain the portion of the proration units
upon which said wells are located which could not be so drained
by the existing well(s) thereon, and, by its Orders Nos.
R-4549-B and R-5906, has approved their being drilled as infill

walls i~ exception to the applicable well spacing reguirements
for the Empire-aAbo Pool.

IT IS THEREFOQRE ORDEREDS

(1) That the establishment of a procedure for administra-
tive approval for unorthodox producing well locations in the
Empire Abo Unit Area, Empire-Abo Pool, Eddy County, New Mexico,
by Division Order No. R=4549~B, and the unorthodox locations
which have been approved pursuant to such procedure, as well as
by Division Order No. R-5906, be and the same are hereby
ratified and confirmed.

(2) That such unortnodox producing well locaticns as

have been approved pursuant to said Order No. R~4549~B or

Order No., R-5906 as infill producing wells were, and are hereby
found, to be necessary to effectively and efficiently drain

the portion of the reservoir covered by their respective existing
broration units which could not be so drained by the existing
Wwells on the units, and that the existing well spacing require-
Pents were walved to permit their approval.

(2) That jurisdistion of this cause 1s retained for the

= L e 2

entry of such further orders as the Division may deem necessary.

DONE at Santa Fe, New Mexico, on the day and year herein-

bove designated.

~8TATE OF NEW MEXICO
{ OIL CONSERVATION DIVISION

e o,
) B. R,ém //.
/ Director
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September 10, 1974

New Meoxico 01) Conservation Cemmission
¥. 0. BDox 2088
Santa l'e, New Moxico

Attn: Mr, A, L. Porter, Jr.

Re: DProposed Tocations for Infill
D¥illing of Eupirce Abo Unit
G-330) and J-2101 .
ARCO-Empivre Abo Unit Pressurc
Maintenance Project '
Eddy County, New Mexico

Gentlenen:

Atlantic Richfield, as operator of the Empire Abo Unit
Pressure Maintenance Project, acting on behalf of itself
and the other participating working interest owners,
requests admninistrative approval undex the provisions of
Order No. R-4349-B, Rule 14, under "Special Rules and
Regulations for the Eapire Abo Pressure Maintenance
Project," for the drilling of Unit Wells G-3301 and
J~2101 (locations shown on the .attached exhibits),

The prorosed drilling of Unit Wells G-3301 and J-2101,
meets all requirements of Order R-4549-B, Rule 14, said
wells being located "no closer than 660 feet to the outer
boundary of said unit, nor closer than 10 fect to -any
quarter-quarter Section or subdivisjion inner boundary."

The proposed drilling of Unit Wells G-3301 and J-2101
wlll be necessary to complete a more efficient producing
pattern, promote the greatest ultimate recovery of re-—
sexrves, prevent waste, and protect correlative rights,

Very truly yours,

bz e
v
Jerr¥ L.

Tweed
JMB/agp
Attachuents e
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September 27, 1974

4 . New Mexico 011 and Gas Conservation Commission
P. 0. Box 2068
Santa Fe, New Mexico

Attn: Mr. A. L. Porter, .Ir.

- ’ ' Re: Amended Unorthodox Well l.ocations
Empire Abo Unit )

Gentlemen:

Atlantic Richfiecld Company, as operator of the ARCO-
Empire Abo Unit Pressure Maintenance Project, requested '
administrative approval of two unorthodox well locations
within the project arca by letter dated September 10,
1974, Due to the recent period of inclement weather
we were not able to survey the locations prior to sub-
nitting the application. vYe have recently completed the
surveying of the two locations and submit for your
approval the amendiments as shown below, Our intent in
submitting the original application was to place the
locations approximately in the center of F-33, F=34,
G-33, G-34, and J-21, J-22, K-21 K-22, The sections

. these wells are located in are irregular in size, and
U . shape, and due to surface conditions and existing pipe-

o : lines and rights-of-way, we request our original appli-

cation be amended as shown, :
- " locations
P : As shown in original application Anended to
1) Empire Abo Unit . Enmpire Abo Unit
. Lease G Lease F
: ¥Well No. 3301 Well No., 331
- 1310' FWL & 2610' FSL 1250' FWL & 2576' FNL
Sec. 34, T-17S, R-28E Sec. 34, T-17S, R-2SE
! Eddy County, New Mexico Eddy County, New Mexico
v 2) Ropire Abo Unit Empire Abo Unit
' Lease J Lease J
¥Well No. 2101 Well No, 211
1310' FWL & 2610' FNL 1300' FWL & 2630' FXNL
Sec, 6, T-18S, R-28E Sec. 6, T-18S, R-28E
Eddy County, New hlexico Eddy County, New Mexico

.2
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New Mexico 03 & Gas Conscervation Commis°iou
September 27, 1974
Page 2 .

These amended locations still meet all requirciments of

Commission Order R-4549 as amended by R-4549-1, Rule 14,

said amended locations arc '"no closer than 66G0' to the
cuter boundary of said Unit, nor closer than 10' to any
quarter-quarter secction or subdivision inner boundary."

Your consideration in this matter will be greatly
appreciated.

Very truly yours,

S I bV

J. L. Tweed

GES/agp
cc: Mr. J. E. Kapteina
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STATE OF NEW MEXICO
P.O. BOX 2088 - SANTA I'E
87501

Qctobor 1, 1974

Atlantic Richfield Company
P.O. Box 1610

Midliand, Texas 79701

Attention: Mr. Jerry L. Tweed..

Gentlemen:

Range 28 East, both in Eddy County, New Mexico.

hereby approved.

i ALP/JIEK/Ix

cs: 01l Conservation Commission - Artesia
Gil & Cas Engineering Conmitiee - Hobbs

State Land Office - Santa Fe

By authority granted me under the provisions of Rule
14: of Order No. R-4549~-B, of the Commission Rules and
Regulations, the above~described unorthodox locations are

UeYy truly yours,

. | Nz,

A. L. PORTER, Jr.
Secretary-Director

L ROFRUMLY O
CHAIRMAR

LAND COMMISSIONU R
ALEX ] ARRMiu
MEMDER
STATE GEOLOGIS Y
A L.PORTER JR.
SECRETARY ~ DIRECYOR

Administrative Order NSL-687

Reference 1s made to your application for approval of
a non-standard location for vour Empire Abo Unit Lease G
Well No. 331 to be located 1310 feet from the West line and
26310 feet from the Scuth line of Section 34, Township 17
South, Range 28 East, and your Empire Abo Unit Lease J Well
‘ No.. 211 to be located 1310 feet from the West line and 2510
| feet from the North line of Section 6, Township 18 South,

TN l

>
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O, CONSPERVATLTION COMMISSION CHAIRMAN
STAT™ OF NEW MIEXICC LAND COMMISSIONER
lfO POV'HE& ;;SY:T“) ALEX J. ARMUO
CVE BMA LURE moalt A . MUMBER
87501
STATE GEOLOCIST
A L.PORITER, IR,
October 10, 1974 SECRUETARY - DIRECTOR
Atlantic Richfield Company
P. 0. Box 1610
Midiand, Texas 79701
Attention: Mr. Jderry L. Tweed
_ Amendment
Administrative Order NSL-687
Gertlemen:
Peference is made to your application for approva] of a non- 7;"
standard location for youf Empire Abo Unit Lease .G ell Ro. 331 < 7
to be located 2574 Test from the North line and 1250 feet from the

~A

West line of Section 34, Tounship 17 South, Range 28 East, and your
Empire Abo Unit Lease J ¥Well fo. 211 to be located 2630 feet from
the North Vine and 1330 fezt from the West line of Section 6,

-

Tovnship 18 South, Rangs 238 cast, both in Lddy County, New Hexuco

Qv authority granted me under the provisions of Rule 14 of
Order Ho. R-4549-8, of the Commission Rules and Reguiations, the

above-describzd unorthodox locations are hereby approved.

’)trt by yours

//i: uA,XL&/m~7

nn'r -
rum[ , Jv,

Secretary ~Director

ALP/JEK/dr

cc: 011 Conservation Commission -~ Artesia
0i1 & Gas Engineering Committee - Hobbs
State Land Office - Santa Fe
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Teicphone 9L 662 8631

March 6, 19706

New Mexico 011 Conservation Commission -
3, O, Vox HO8Y
farta e, New Mexico 87501

Avin: Mr. A, L. lorter, Jr.

Re:  Reguest for Non~-Standard Drilling Locations
Within the Projcet Arca of the
ARCO-Papire Abo Unit Pressure Maintenance Project
Eddy County, New }Mexico

Cont lemen:

Atlantic Richficld Company, as operatoy of the Ewpire Abos Unit
Prassure Maintenance Project, acting on behalf of itself and

the other participating working interest owners, requests
administrative approval uvnder the provisons of Order Xe, R-4549-B,
Rule 14, under 'Specinsl Rules and Regulations for the Empire Abo
Pressure Maintenance Project,'” for the drilling of 15 unit wvells
at yon—-standard locations {(locations shown on attachcd exhibits),

i ; The prapnsed drilling of the supjacet walls at thoe non-standard
locations neets all recuirements i Order R-4543-B, Rule 14,
said wells beibng located "no closer than G660 feet to the onter
boundary of said unit, nor closer than 10 feet fto any guarter-
quarter section or subdivision inner bouncary."

The proposed drilling of the wells will be necessary te complete
a more cfficiecut preducing vatiern to conscerve reservoir cneigy,
promote the greatest ulitimzie recovery of unit xreserves, prevent
waste, and protect correlative rieghts,

Yery truly yoﬁrs,

| .4 oz gatlfe
C. R, Leggott, Jr,
El { GES/=agp
gt: Attachments
v~

—————
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Well Name and No,

Empire Abo
Empirc Abo
Empire Abo
Fmpire Abo
Enpire Abo
Fmpire Abo
Empire Abo
Empire Abo
Enpire Abo
=mpire Abo
Empire Abo
aneAQ
Empire Abo
Empire Abo

Empire Abo

¢

Unit
Unit
nit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit

Unit

(LIS L I
2

2
II]-.:|I

F

191

201

181

141

151

121

ATLANTIC RICHFIELD COMPARY

FMPIRE ABRO UNIT

Proposed Non-Standard Locations

location

1195°
New Mexico

2475' FWL & 11556°
New Mexico

2550' FNL & 1650°'
New Mexico

1320' FSL & 1280'
New Mexico

1430' FEL & 1350' FSL,
New Mexico

1400"
New Mexico

FNL, Sec.

FEL, Secc,
FWL, Sec.

Scc.

FNL & 10' FWL, Secc. 35, T-175, R-28E, Nddy County,

35, T-175, R-281, Eddy Count

34, T-178, R~28E, Eddy Count

33, T-17S, R-28E, Eddy Count

33, T-17S8, R-28E, Eddy Count

IWL & 150' FSL, Scc. 32, T-17S, R-28E, [ddy County

1450 FEL & 330' FSL, Scc. 32, T-175, R-28E, Eddy Couniy

New Mexico

200' FSL & 50' FWL, Sec. 33,

New Mcxico
1260' FNL & 1580' FEL, Sec,
New Mexico
2500' FEL & 2500' FNI, Scc.
New Mexico

2501' FNL & 20' FEL, Sec. 1,

New Mexico
1440' TFWI, & 2050' FSL, Scc,
Neow Mexico
1360' FWI, & 1050' FSL, Sec.
New Mexico
1110' FSL & 1322' FEL, Scc.
New Mexico

900' FEL & 10' FNL, Sec. 10,

New Mexico

T-17S, R-28E, Eddy County,
6, T-18S, R-28E, Eddy Count}
1, T-18S, R-27E, Eddy Count:

T-183, R-27E, Eddy County,
1, TflSS, R-27E, Eddy Count
2, T-18S, R-27E, Eddy Tount:
2, T-185, R-27E, Eddy Courni

T-18S, R-27E, Eddy County,




L K. TRUNMLLO

[ O1L CONGERVATION COMUISHION CHAIRMAN

STATE OF NEW MEXICO
P.O. BOX 2088 - SANTA FE
81501

LAND COMMISSIONER
PHIL R, LECCERO
MENBER

STATE GEOLOGIST
A L. PORTER, JR.
SECRETARY — DIRECTOR

Maxrch 27, 1975

Atlantic Richfield Company
P. O. Box 1610
Midland, Texas 79701

Attention: C. R. Leggott,

Gentlemen:

Reference is made to your application for approval

lTr .

Administrative Order NSL-706

of non-standard locations for the following fifteen wells

in Eddy County, New Mexico:
" WELL NAME AND RO. LOCATION
Empire Abo Unit “E" 371 1195' FNL & 10' FWL, Section 35,
T-17-S, R-28-E
Empire Abo Unit "E" 381 2475' FWL & 1155' FNIL, Section 35,
T-17-S, R-28-E
Empire Abo Unit "F" 351 2550' FNL & 1l650' FEL, Section 34,
T-17-S, R-28-E
Empire Abo Unit "G" 291 1320' FSL & 1280' FWL, Section 33,
T-17-S, R-28-I1
Empire Abo Unit "G" 311 1430' FEL & 1350' FSL, Section 33,
T-17-S, R-28-E
) .Empire Abo Unit "H" 261 1400' FWL & 150' FSL, Section 32,
. T-17-S, R-28-E
Empire Abo Unit "H"™ 271 1450' FEL & 330' FSL, Section 32,
N T-17-S, R-28-E
Empire Abo Unit "H" 291 200' FSL & 50' FWL, Section 33;
T-17-S, R-28~E
Empire Abo Unit "I" 231 1260' FNML & 1580' FEL, Section 6,
s T-18-5, R-28-E
T Empire Abo Unit “J% 191 2500' FEL & 2500' FNL, Section 1,
T-18-5, R-27-E
Empire Abo Unit "J" 201 2501' FNL & 20' FEL, Section 1,
[ T-18-S, R-27-E
- Empire Abo Unit "K" 181 1440' PWL & 2050' FSIL, Section 1,
T-18-S, R-27-E
Empire Abo Unit "L" 141 1360' FWL & 1050' FSL, Section 2,
T-18-5, R~27-L .
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Atlantic Richfield Co. - Adiiiniatrative Order
NS:L‘ '/ (1 L:
i
WELL NAME AND NO. O LOCATION )
; Empire 7bo Unit "L" 151 1110' ¥FSL & 1322 oL, Sccltion 2,
; T-18-5, R=27-h
! Empire Abo Unit “"M" 121 900 "¢ "L & 10" I'NI., Scclion 10,
; P-16-5, R=2%-1
3 ;

By authoritv granted me unday the brovigionsg of Rula
; 14 of Order No. R-4549--B, thc above-described unorthodox
{ locations are hereby approved.

Vepy truly yours,

-~
./ﬂj “
3 {%L/L ~/ L' N
A, L. PORYLR, 4.
Secratary-Director

ALP/JEK/dx

cc: Oil Conservation Commission - Artesia
0il & Gas Engineering Committee - Hobbs
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Permicn Distiic

Post Oifice Sox 1610

Faidlond, fexas 79701

Telephone 915682 3uldl

December 8, 1975

New Mexico 01l Conservation Commission
P. 0. Box 2088
Santa I'¢; New Mexico 87301

Attn; - Mr, Joe Ramey

Re: Request for Non-Standard Drilling Locations
Within the Projeoct Area of the
ARCO-Empire Abo Unit Pressurce Maintenance Project
‘Tddy County, New Mexico

Gentlemen:

Atlantic Richficld Company, as operator of the Empire Abo
Unit Pressure Maintenance Project, acting on behalf of

itself and the other participating working interest owners,
requests administrative approval under the Provisions of
Order No. R-4549-B, Rule 14, under "Special Rules and
Regulations for the Fmpire Abo Pressure Maintenance Project,”
for the drilling of 17 Unit wells at non-standard locations
(locations shown on attached exhibit),

The proposed drilling of the subjcct wells at the non-
standard locations meet all requirements of Order R-4549-3,
Rule 14, said wells being located "no closer than 660 feet

to the outer boundary of said unit, nor closer than 10 feet

to any quarter-quarter section or subdivisicn inner boundary,"

The proposed drilling of the wells will be necessary to com-
rPlete a more efficient producing pattern to conserve reser-
voir energy, promote the greatest ultimate recovery of Unit
reserves, prevent waste, and protect correlative rights,

Very truly yours,

ATLANTIC RICHFIELD COMPANY

T 7
ﬂL / j’b\:‘CQ—oﬁ;

J. L. Tweed
District Engilneer

PMB/agp




Yell Name and Number

mpive
Papire
Dapire

mpire

i i

Lnpire

apire

Fmpire
- Empire
Empire
Empire
Empire
Empire
Fmpire
. Empire

Empire

s
P .
§

Empire

kmpire

"{“L"!,A-

i

1

Abo

Abo

Abo

Abo

Abo

Abo

Abo

Abo

Abo

Abov

Abo

Abo

Abo

Abo

Abo

Abo

Abo

Unit

Unit

thnit

Unit

Unit

Unit

Unit

Unit

Unit

unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

lI].:Il

LTI
Y

LN 1
M

382

Jd91

101

371

321

331

341

ATEANTIC RICHFLELD COMPARY

Enplre Abo Unil

Proposcd Non-Sandard Toeations
Fddy County, New Mexico

locat fon

1175 FNL & 1316' FWL, Scction 35, T-178, R=-28k
135" FNI, & 2067' FEL, Section 35, T-17S, R-28E
90' FNL & 1296' FEL, Scection 35, 1T-17S, R-28E
2220 FNI, & 25' FWL, Scction 35, T-17S, R-28Lk
1550' FSI, & 2511' FEL, Section 33, T-17S, R-28E
1520' FSL & 230' FEL, Section 33, T-17S, R-28E
1580' FSL & 1140' ¥WL, Scction 34, T-17S, R-28E
1850' FSL & 2591' FWL, Scction 34, T-17S, R-28E
670' FNL & 1700' FEL, Section 5, T-18S, R-28E
2490' FNL & 1299' FEL, Section 1, T-18S, R-28E
2610' FNL & 2713’ FWL, Scction 6, T-185, R-28E
2253' FNL & 1576' FEL, Section 6, T-18S, R-28E
1533' FSL & 2370' FWL, Section 1, T-18S, R-27E
20' FSL & 2485' FEL, Section 3, T-18S, R-27E
100' FSL & 100' FWL, Section 2, T=18S, R-27E
275' FSL & 1243' FWL, Section 2, T-183, R-27E

326" FSL & 2602

[P ——
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December 31, 1975

Atlantic Richfield Company
Post Office Box 1610
Midland, Texas 79701

Attention: Mr. J. L. Tweed

Administrative Order NSL-743

Gentlemen:

Reference is made to vour application for approval of
non-standard locations for the seventeen wells listed on the
attached page. All seventeen wells are located within the
project area of the Arco-Empire Abo Unit Pressure Maintenance
Project, Eddy County, New Mexico.

By the authority granted me by the provisions of Rule
14 of Order No. R-4549-B, the described unorthodox locations
are hereby approved.

Very tri}? yours,
N —

&
OE D. RAI-IE%

Secretary-Director
JDR/JEK/Jr

cc: O0il Conservation Commission - Artesia
0il & Gas Engineering Committee - Hobbs
U. 5. Geological Survey - Acviesia
State Land Office - Santa Fe
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Well Name and Number

Fapire
rmpire
Empire
Empire
Empire
Fmpire
Enmpire
Fmpire
Fmpire
Enpire
Empire
Empire
Empire
Empire
Foplre
Fmpire

Fuplre

Abo

Abo

Abo

Abto

Abo

Abo

Abo

Abo

Abo

Abo

Abo

Abo

Abo

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit ©

Unit

llE"
"E"

"E"

382
391

401

341
271

202

232
182
111

131

P 132

152

ATLANTIC RICHFIBLD COMPANY

Empire Abo Unit =

Projosecd Non-Standard locations
Eddy County, Ncw Mexico

location

1175' FNL & 1316' FWL, Section 33, T-175, R-28E
135 FNL & 2567' FEL, Section 35, T-17S, R-28E
90" FNL & 1296' FEL, Sectlon 35, T-17S, R-28E
2220' FNL & 25' FWIL, Section 35, T—l%s, R-28E
FSL & 2511' FEL, Section 33, T-1
5520' FSL & 230" FEL, Seétion 33, T-17S, R-28E
1580' FSL & 1140' FWL, Section 34, T-17S, R-28E
1850' FSL & 9591 - FWL, Section 34, T-17S, R-28E
670' FNL & 1700’ FEL, Scction 5, T-18S, R-28E
2490° FNL & 1299' FEL, Section.l, T-183, R~28E
2610' FNL & 2713' FWL, Section 6, T-18S, R-28E

0253' FNL & 1576' FEL, Section 6, T-185, R-28E

1533' FSL & 2370' FWL, Section 1, T-18S, R-27E

20" FSL & 2485' FEL, Section 3, T-18S, R-27E
100’ ¥SL & 100' FWL, Section 2, T-18S, R-27E
o751 FeL & 1243° FWL, Section 2, 7-18S, R-27E

390" FSL & 2602' FEL, Section 2, T-18S, R-27E
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Qctober 22, 1976

Now Mexico 011 Conservation Commission
. 0, Box 2088
Santa Fe, New Mexico 87501

Atin: Mr, Joc Ramey

Re: Request for Non-Standard Drilling locations
Wiihin the Piroject Arvca of the
ARCO-Ympire Abo Unit Pressure Malntenance Project
Eddy County, New Mexico

Gent lenmen:

Atlantic BRichfield Company, as operator of the Empire Abo
Unit Pressure Maintenance Project, acting on behalf of

itself and the other participating working interest owners,
requests administrative approval under the Provisions of
Order No, R-4549-B, Rule 14, under "Special “ules and
Regulations for the Empire Abo Pressure Maintenance Project,”
for the drilling of 3 Unit wells at non-standard locations
(locations shown on attached exhibit).

The proposed drilling of the subject wells at the non-
standard locations meet all requirements of Order R-4549-B,
Rule 14, said wells being located '"no closer than 660 feet

to the outer boundary of said unit, nor closer than 10 fect
to any quarter-quarter section or subdivision inner boundary,"

The proposed driltling of the wells will be necessary to complete
a more efficient producing pattern to conserve reservoir energy,
promote the greatest ultimate recovery of Unit reserves, pre-
vent waste, amd protect correlative rights.

Very truly yours,

ATLANTIC RICHFIELD COMPANY

Fuver

J. I, Tweed
District Engineer

REN/agp

;;7




ATLANTIC RICHFIELYR COMPANY
Impire Abo Unit
pProposcd Non-Standard Locations

Eddy County, Ncw Mexico

IOCATION

L, WELL NAME AND NUMBER

Empire Abo unit F-332 2581,95' FNL & 150' FWL, Scc. 34, T-17S, R-28E

. Empire Abo Unit F-361 1765' FNL & 1270' FEL, Scc. 34, T-175, R-28E

Empire Abo Unit G-342 2400' FSL & 2080' FWL, Scc. 34, T-175, R-28F

U
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DIRECTOR LAND COMMISSIONER STATE GEOLOGIS E
JOE D. RAMEY PHIL R LUCERO EMERY C. ARNOLD i

Novembexr 5, 1976

Atlantic Richfield Company
P. O. Box 1610
Midland, Texas 739701

Attention: Mr. J. L. Tweed .
Administrative Order NSL-802

Gentlemen:

Reference is made to your application for approval of
non-standaxrd locations for your Empire Abo Unit Well
No. F-332 to be located 2581.95 feet from the North line
and 150 feet from the West line, EBmpire Abo Unit Well
No. F-3061 to be located 1765 feet from the Noxrth line and
1270 feet from the East line and your Empire Abo Unit Well
N No. G-342 to be located 2400 feet from the South line and
. . 2080 fcet from the West line, all in Section 34, Township 17
T South, Range 28 East, NMPM, Empire Abo Pool, Edady County,
New Mexico. : A

By authority granted me under the provisions of
Rule 14 of Order No. R-4549-B, the above~described unorthodox
locations are hereby approved. :

i
JOE D. RAMEY,
Secretary-Director

e JDR/JEK/dx:
co: 01l Conservation Commissicn - Artesia

01l & Gas Engineering Committce ~ Hobbs
Central Leasing, State Land Office -~ Santa Fe




Aldandiaii. hiicitCompany Nedh A, - o Prodacing Rivision . . . ¢"\
. - Pervan b Lol ! j )k
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November 3, 1976

: New Mexico 01l Conservation Commission
F _ P, O, Box 2088
! ! Santa Fe, New Mexico 87501

Attn: Mr, Joe Ramey

Re: Request for Non-Standard Drilling locations
Within the Project Arca of the ARCO-pwmpilre
Abo Unit Pressurc Maintenance Project

3 T Eddy County, New Mexico

!
Gentlemen:

Atlantic Richfield Company, as operator of the Empire Abo
Unit Pressure Malntenance Project, acting on behalf of

itsclf and the other participating working interest owners,
requests administrative approval under the Provisions of
Order No, R-4549-B, Rule 14, under "Special Rules and
Regulations for the Fmpire Abo Pressure Maintenance Project,"
for the drilling of 20 Unit wells at non-standard locations
(locations shown on attached exhibit),

The proposced drilling of the subject wells at the non-
standard locations meet all requircments of Order R-4549-B,
“Rule 14, said wells being located “'nc closer than 660 feet
- to the outer boundary of saild unit, nor closer than 10 fcet
to any quarter-quarter section or subdivision inner boundary."

The proposcd drilling of the wells will be necessary to complete
. o a more cfficient producing pattern to conserve reservoir energy,
promote the greatest ultimate recovery of Unit reserves, pre-
; ven. waste, and protect correlative rights,

Very truly yours,

.. .

ATLANTIC RICHF;}SLD COMPANY

4 Pt

J. L. Tweed
District Engineer

REH/agp
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ATIANTIC RICHPFIXLD COMPANY
EMPIRE ABO UNIT
Proposcd Non-Standard Iocations
Eddy County, New Mexico

Phase 111, Part B G:L.
Well Name & Nuwaber locatlon . M‘
: Empire Abo Unit
f E-372 100' FNL & 1291,14' FWL Scc, 35, T-17S, R-28E .3681.1'
S j E~401 90' FNL & 1296' FEL Sec. 35, T-17S, R-28E 3669,1°
- ; F-372  2490' FNL & 1100' FWL Sec, 35, T-178, R-28E 3676.8"
: F-381 1900' FNL & 2260' FWL ~ Sec. 35, T-17S, R-28E 3679,0'
G-351 1850' FSL & 1630' FEL Seec, 34, T-17S, R-28E 3663, 2"
H-272 2481° FEL & 330' FSL Sec, 32, T-175, R-28E 3661,4°
; - H-202 1225' FWL & 180' FSL Sec. 33, T-17S, R-28E 3665,7"
f H-293 1248, 88" §SL & 50' FWL See. 33, T-17S, R-28E 3671, 4"
y H-311 2490' FEL & 313' FSL Sec. 33, T-17S, R-28E 3661.4"
| | 1-281 450' FEL & 700' FNL Sec, 5, T-18S, R-28E 3659, 8"
J-222 1350' FNL & 1572' FWL ' Sec. 6, T-18S, R-28E 3656, 7'
. | ) : | K~141 1370" FSL & 2445' FWL ~ sec. 2, T-18S, R-27E 3521,0'
K-183  2370' FSL & 1510' FVWL _ Sec. 1, T-18S, R-27E 3694,0'
I~112 1186' FSL & 1372' FEL * Sec. 3, T~188, R-27E 3516, 7"
; 1~121 1186' FSL & 200' FEL Sec., 3, T-18S, R-27E 3509, 3'
A 1-153 90' FSL & 1456' FEL Sce, 2, T-18S, R-27E 3585.0"
M-91 1300’ FNL & 1220' FWL Sec, 10, T-18S, R-27E 3507.7"
N M-101 1100' FNL & 2170' FWL : Sec. 10, T-18S, R-27E 3506, 8
M-122 990' FNL & 1300’ FEL Sec. 10, T-18S, R-27E 3499, 9
¥~ N--91 2390° FNL & 540' FWL Sec. 10, T-18S, R-27E " 3596.3
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Attention:

Gentlemen:
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81501
LAND COMMISSIONER
PLIL R LUCERO

Hovenber 12, 1976

Atlantic Richfield Company
P. 0. Box 1610
Midland, Texas

79701

Mr. J, L., Tweed

N BB
2 (1
N .
AC™
. E. A [ ’
- S PHICESE SR

STATE GEOLOGIST
EMUERY C. ARNOLD

Administrative Order NSL-809

Reference is made to your application Tor approval of the following
non-starndard locations in the Empire Abo Pool, Eddy County, MNew Mexico:

Well Name and Number Location
‘ Empire Abo Unit Wells
; Nos.

; E-372 100" FNL & 1291' RWL of Sec. 35, T-17-5, R-28-E
E-401 90' FNL & 1296' FEL of Sec. 35, T-17-S, R-28-E
S F-372 2490' FNL & 1100' FHL of Sec. 35, T-17-S, R-28-E
AR : F~381 1900' FNL & 2260' FWL of Sec. 35, T-17-S, R-28-E
2 - G-351 1850' FSL & 1650' FEL of Sec. 34, T-17-S, R-28-E
H-272 2481' FEL & 330' FSL of Sec. 32, T-17-S, R-28-E
S - H-292 1225 RL & 180' FSL of Sec. 33, T-17-S, R-28-E
AT -" H-293 1249' FSL & 50' FWL of Sec. 33, T-17-S, R-28-E
IR H-311 2490' FEL & 313' FSL of Sec. 33, T-17-S, R-28-E
T 1-281 450" FEL & 700' FNL of Sec. 5, T-18-S, R-28-E
SR : J-222 1350' FNL & 1572' FHL of Sec. 6, T-18-S, R-28-E
' ‘ K-141. 1370 FSL & 2445 FWL of Sec., 2, T-18-S, R-27-E
! K-183 2370' FSL & 1510* FWL of Sec, 1, T-18-S, R-27-E
o L-112 1186' FSL & 1372' FEL of Sec., 3, T-18-S, R-27-£
RS L-121} 1186' FSL & 200' FEL of Sec. 3, T-18-S, R-27-E
: L-153 90' FSL & 1456' FEL of Sec. 2, T-18-S, R-27-E
M-91 1300" FHL & 1220' FHL of Sec. 10, T-18-S, R-27-E
M-101 1100 FrL & 2176' FWi of Sec, 10, T-18-S, R-27-E
. M-122 990" FNL & 1300' FEL of Sec, 10, T-18-S, R-27-E
N-O1 23906' FNL & 940" fWL of Sec. 10, T-18-S, R-27-E
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Atlantic Richfield Company : ~2- Novenber 12, 1976

Mmwinistrative Order HSL-899

By autherity granted me under the provisions of Rule 14 of Order
No. R-4549-B, the above-described unorthodox locations are hereby approved.

}ery truly yoi,w/sJ)

JOL D, RAMEY,
Secretary-Directdr
JDR/JEK/dr

cc: 0i1 Conservation Commnission - Artesia
0i1 & Gas Engineering Comnitteec - Hobbs




AtlantivtichfieldCompany  North American Producing Division
‘ ! Permlan District
P05t Ollice oA 1010
Midland, Texas 79701
Telephone 915 682 8631

December 28, 1977

New Mexico 011 and Gas Conservation Commission
P. O, Box 2088
Santa Fe, New Mexico 87501

Attn: Mr. J. D. Ramey

Re: Request for Non-Standard Drilling Locations
Within the Project Area of the ARCO-Empire
Abo Unit Pressure Malntenance Project
Eddy County, New Mexico

Gentlewmen:

Atlantic Richfield Company, operator of the Empire
Abo Unit Pressure Maintenance Project, acting on
behalf of itself and the other participating work-
ing interest owmers, requests administrative approval
under the provisions of Order No. R-4549-B, Rule 14,
under ""Special Rules and Regulations for the Empire
Abo Pressure Maintenance Project,” for the drilling
of 25 Unit wells at non=standard locations shown on
the attached Exhibit 1.

The proposed non-standard locations meet all require-
ments of Order R-4549-B, Rt 12 14, said wells being located
"no closer than 660 feet to the outer boundary of said
Unit, nor closer than 10 feet to any quarter-quarter
section or subdivision inner boundary."

' The proposed drilling of these wells is necessary to

‘ complete a more efficient producing patterm to conserve
reservoir energy, promote the greatest ultimate recovery
of Unit reserves, prevent waste, and protect correlative
rights.

Very truly yours,

; ’ ATLANTIC RICHFIELD COMPANY
x
= L ! M
- 7
J. L. Tweed

_ District Engineer

TTN/ Aarn

ENTRPA VAR S

cc: Mr., Bill Gressett
NMOCC
Artesia, New Mexico




EXIIBIT 1

ATLANTIC RICHFIELD COMPANY

EMPIRE ABO UNIT
PROPOSED NON-STANDARD LOCATIONS

Eddy County, New Mexico

PHASE 1V
G. L.

WELL NAME & NUMBER LOCATION ELEVATION

Empire Abo Unit

E~373  150' FNL & 15' FWL Section 35 T-17S R-28E 3670.4"'
! E-361  620' FNL & 1200' FEL  Section 34 T-17S R-28E 3671.6"
i E-351  610' FNT. & 2601' FEL  Section 34 T-17S R-28E 3673,9'
! E-341 660' FNL & 1560' FWL  Section 34 T-17S R-Z8E 36875.7°
: F-321  1610' FNL & 250' FEL  Section 33 T-17S R-28E 3674,3"
; G-322  2350' FSL & 1100' FEL Section 33 T-17S R-28E 3665,6"
i 1-272  1300' FNL & 2345’ FEL Section 5 T-185 R-28E 3651,9'
x K~231  1700' FSL & 2350' FEL Section 6 T-188 R-28E 3649, 3"
: . M-152  560' FNL & 2588' FEL  Section 11 T-188 R-27E 3589, 8"
. M-131  1100' FNL & 1200' FWL Section 11 T-185 R-27E 3568.3'
: G-343  1500' FSL & 182C' FWL Sectlon 34 T-17S R-28E 3659,5°'
t G-332  1575' FSL & 660' FWL  Section 34 T-17S R-28E 3658, 4'
G-323  1500' FSL & 700' FEL  Sectiocnr 33 T-17S R-28E 3663.9"'
H-331  1000' FSL & 1200' FWL Section 34 T-17S R-28E 3658.4"'
H-321  1050' FSL & 280’ FEL  Section 33 T-17S R-28E 3662.4"'
H-322  750' FSL & 1150' FEL  Section 33 T-17S R-28E 3662.4"
; BE-301  150' FSL & 1650' FWL  Section 33 T-17S R-28E 3659.8"'
. h 1-282  1150' FNL & 1270' FEL Sectiom 5 T-18 R-28E 3655,1"
S : J-233 2550' FNL & 2050' FEL Section 6 T-185 R-28E 3668.9"
SR K~-232  2300' FSL & 1570' FEL Section 6 T-185 R-28E 3653,1"'
ﬁ E~184  2120' FSL & 2465' FWL Section 1 T-18S R-27E 3623.8"
| J=223 2630' FNL % 1930' FWL Section 6 T-18§ R-28E 3644, 3"
| K-192 2020’ FSL & 1390' FEL Section 1 T-188 R-27E 3636,7'
3 M-151  400' FNL & 1450' FEL  Section 11 T-18S R-27E 3604,1°
. 1-273° 1300' FNL & 1595' FEL Section 5 T-18 R-28E 3651.3'




1Y, CONSIERVATION COMMISSTON

3. PRy X2
STATE OF NEW MENICO ff‘ [“\ g\

P.O. HOX 2088 - SANTA FE f < "”-ﬁm
81501 LIS S
DIRECTOR LAND COMMISSIONER SEATE GEOLCGIST
JOE D. RAMEY PHIL R. LUCERO EMERY C. ARNOLD

Janunaxy 16, 1978

g Atlantic Richfield company
- P. O. Box 1610
Midland, Texas 78701

Adnministrative Order NSL-915

Gentlemen:

The Secretary-Director hereby approves the non-standard
; location for 25 Atlantic Richfield Company Empire Abo Unit
! Wells, Empire Abo Pool, Eddy County, New Mexico, as shown on
Exhibit 1 of their application dated 12-29-1977 and attached
hexeto.

These producing wells are approved under the provisions
of Rule 14 of Order No. R-4549 as amended, in ordex to permit
the operator to complete a more eff1c1ent productlon pattern
w1th1n said unit in said pool.

Very truly you

S /' b
JO¥ D. REMEY
Secretary-Dire

JDR/RLS/Ix
T cc: Oil & Gas Engineering Committee - Hobbs -
e 0i]. Conservation Commission ~ Artesia
i“q
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ATTANTTIC RICHIMTELD COMPANY
FALPT G ALD U
PROPOSED NON-GTARDAKD 1OCNTIONS

kddy County, New Roexico

PHAS) 1V
G, L.
WELL NAME & NUMBER IoCATION . ELEVATION 7
Enpire Abo Unit
E-373 150" FNL & 15' FVL Section 35 1-17S  R-28K 3670.1"'
E~-361 G20' FNI, & 1200' FEL Section 34  T-178  R-28E 3671,6"
E-351 610' FNL & 2601' FEL Section 34  T-178  R-281 3673.9"
‘ ¥-34) 660" FNI, & 1560' FVL Section 34  T--17S  R-281 3675, 7"
; o F-321 1610' FNL & 250' FEL Section 33 178  R-28RE 3674,3"
t G-322 2350' FSL & 1100°' ¥EY, Section 33 T-178 R-28E 3665,6"
1~272 1300' FNL & 2345°' FEL Section S5 T-18S R-28E 3651,9"
K-231 1700' FSL & 2350°' FEI, Section 6 T-185  R-28K 3649, 3°
. M~152. 5G0' FNL & 2588' FEL Section 11 T-18S R-27E 3589.8"
j M~131 1100' FNL & 1200' FWL Section 11  T-18S R-27E 3568. 3"
! G-343 1500' FSL & 1820' FWL Section 34 T-17S R-28E 3659.5"
G-332 1575' FSL & 660' FWL Sedtion 34 T-17S R-28E 3658, 4"
! . G-323 1500' FSL & 700' FEL Section 33 T-17S R-2SE 3663,9"
} R H-331 1000*' FSL & 1200' FWI, Section 34 T=17S R-2SE 3658. 4"
? " H-321 1050' ¥FSL & 250' FEL Section 33 7T-17S R-28E 3662, 4!
H-322 750' FSL & 1150' FEL Section 33 T-178 R-28E 366%.4"
H-~301 150' FSI, & 1650' FWL Section 33 7T-17S R-28E ) 3659,8"
1-282 1150' FNL & 1270' FEL Section 5 T-18S R-28E 3655,1"
J-233 2550' FNL & 2050' FEL Section 6 T-185 R-28E © 3668,9"
K-232 2300' FSL & 1570' FELL Section G T-18S R-28E 3653.1°
- K-184 2120' FSL & 2465' FWL Section 1 1T-18S R-27E 3623, 8"
J-223 2630' FNL & 1930' FWI, Section 6 T-18S R-28SE 3644,3"
. K-192 2020' FSL & 1390' FEI, Section 1 T-18S R-27E 3636, 7'
> - M-151 400' FNL & 1450' FEL Section 11 T-18S R-27E - 3604,1°*
I-273° 1300' FNL & 1595' FEL Section 5 T-185 R-28E 3651, 3"




. AllantisSicrifieldCompany

North American ProducingVDivisior'n
Permian District

Post Otfice Box 1610

Midland, Texas 79701
Telephone 315 682 8631

April 4, 1978

New Mexico 01l and Gas Conservation Commission
P. O. Box 2088
Santa Fe, New Mexico 87501

Attn: Mr. J. D. Ramey

Re: Request for Non~Standard Drilling Locations
Within the Project Area of the ARCO-Empire
Abo Unit Pressure Maintemance Project
Eddy County, New Maxico

Gentlemen:

Atlantic Richfield Company, operator of the Empire
Abo Unit Pressure Maintenance Project, acting on
behalf of itself and the other participating work-
ing interest owners, requests administrative approval
under the preovisions of Order No. R-4549-B, Rule 14,
under "Special Pules and Regulations for the Empire
Abo Pressure Maintenance Project,” for the drilling
of 25 Unit wells at non-standard locations shown on
the attached Exhibit 1.

The proposed non-standard locations meet all require—-
ments of Order R-43549-B, Rule 14, said wells being lo-
cated "no closer than 660 feet to the outer boundary
of said Unit, nor closer than 10 feet to any quarter-
quarter section or subdivision inner boundary."

The proposed drilling of these wells is necessary to
complate a more efficient producing pattern to conserve
reservoir energy, promote the greatest ultimate recovery
of Unit reserves, prevent waste, and protect correlative
rights.

Very truly yours,
ATTANTIC RICHFI COMPANY

.

J. L. Tweed
District Engineer

cc: Mr. Bill Gressett
New Mexlico 01l Conservation Commission
Artesia, New Mexico




EXHIBIT 1

ATLANTIC RICHFIELD COMPANY
EMPIRE ABO UNILIT

PHASE V
' UNIT WELL 10CATION ELEV, - 4.L,
F-362 ‘ 1850' FNL & 350' FEL, Sec. 34, T-178, R-28k 3674, 86"
F~352 1330' FNL & 1980' FEL Sec, 34, T-178, R-28F 3670, 3"
F-353 2400' FNL, & 2350' FEL Bec, 34, T-178, R-28E 3661.4"
F~322 2480' FNL & 500' FEL Soc, 33, T-178, R-2BE 3665, 2"
G-333 2100' FSL & 1100' FWL B8ec. 34, T-178, R-28E 3660, 2'
ﬁ : G-313 2000' FSIL, & 24B0' FEL Sec, 33, T~178, R-28E 3662,5'
: | H-312 815' FSL & 2525' FEL 8ec. 33, T-178, R-28E 3664.9"'
g H-302 1250' FSL & 1925' FWL, Sec. 33, T-178, R-28E : 3670.9'
& ii-303 800' FSL & 1340' FWL, B8ec. 33, T-178, R-28E 3665.6"'
; H-294 1200’ FSL & 700' FWL Sec. 33, T-178, R-28E 3666.2'
& 1295 700' FSL & 10' FWL, Sec. 33, T-178, R-28E 3666.4"'
t H-281 200' FSL & 660' FELL  Sec, 32 T-178, R~28E 3663,4'
1 1-291 200' FNL & 350' FWL  Bec. 4, T-188, R-28E 3662,7'
1-283 175" FNL & 300' FEL.,  8ec. 5, T-188, R-28E 3661.0"
J-234 1900' FNL & 2441' FEL Sec., 6, T-183, R-28E 3677.6"
» J-212 1900' FNL & 100' FWL, Sec. 6, T-188, R~28E 3649.7'
QF : J-213 1950' FNL & 1300' FWL Bec. 6, T-183, R-28E 3647.8"
3 J-214 2450' FNL & 400' FWL  Sec, 6, T-18S, R~28E 3650,1'
J-203 2400' FNL & 700' FEL, Sec., 1, T-18S, R~27E 3650, 9'
K-193 2150' FSL & 2450' FEL Bec. 1, T-188, R-27E 3635,4"
K~194 1500' FSL & 2130' FEL Sec. 1, T-183, R-27E 3618, 3'
1~154 760' FBL & 2550' FEL. Sec. 2, T-188, R-27E 3563.4"
I~142 100' FSL & 1950' FWL  Sec., 2, T-183, R-27E 3555, 6!
1~143 ‘ 1200' FSL & 1900' FWL Bec. 2, T-188, R-27E 3528,0'
M~132 625' FNL, & 175' F¥L  Bec. 11, T-188, R-27E 3840.8"'
)
.-
e B I B e . ~ e
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STATE (Jf:‘ NEEW 'MIEXI(‘.O
ENERGY anD MINERALS DEPARTMENT

Ol CONSERVATION DIVISION

April 26, 1978

JERRY APODACA $OST OFSICE DOX 2008
Covbhilaa SIATE LD Gl aOnGaw
} : : SANTA FLC, NOW MEXTTO 8750
} © NICK FRANKUN . - : . 1505} 8272434
: . SECROIANY . .

Atlantic Richfield Company
P, 0, Box 1610
Midland, Texas 79701

Attention: J. L. Tweced
Administrative Order NSL-937
Gentlemen:
The Division Director hereby approves the non-standard
location for 25 Atlantic Richfield Company Empire Abo Unit
Wells, Empire Abo Pool, Eddy County, Mew Mexico, as shown on

Exhibit 1 of their application dated april 4, 1978 and
attached hereto. '

These producing wells are approved under the provisions
of Rule 14 of Oxrder No. R-4549-B, in order to pvermit the
operator to complete a nore efficient production pattern
within said unit in said pool.

ry truly vo

Divicion Direttor
B ' JDR/RLS/dr
cc: 0il & Gas Enginecering Committee ~ Hobbs

o : 0il Conservation Division - Artesia
' ' Central Leasing - State Land Office - Santa Ye

P~
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‘ EXMILIT
ATLANTIC RICHI'JELD COMPANY .
. LMPIRE ABO UNIT
PHASE V
UNIT WELL IOCATION ELEV, - G.L,
; F~-362 1850' FNL & 350' FEL Scc, 34, T-17$, N-28E 3674,6"
h F-352 ' 1330' FNL & 1980' FEL Sec, 34, T-17S, R-28E 3670.3"
: F-353 2400' FNL & 2350' FEL Sec, 34, T-17S, R-28L . 3661.4"
I F-322 : 2480' FNL & 500' FEL Sec, 33, T-17S, R~28% 3665, 2"
E: G-333 . 2100' FSL & 1100' FWL, Secc, 34, T-17S, R-28E 3660, 2"
X G-313 . 2000' FSL & 2450' FEL Sec., 33, T-17S, R-28E 3662, 5'
i H-312 815' FSL & 2525' FEL Sec, 33, T-17S, R-28E 3664,9"
: H-302 1250' FSL % 1925' FWL Sec. 33, T-17S, R-2BE : 3670,9"
: H-303 _ 800' FSL & 1340' FWL  Sec. 33, T-17S, R-28E 3665, 6
v H-294 1200' FSL & 700' FWL  Secc, 33, T-173, R-28E . 3666,2*
i H-295 . 700" FSL & 10' FWL Sec. 33, T~-17S, R~-28E . 36G6,4'
: H-281 : 200' FSL & 660' FEL Sec, 32 T-17S, R-~28E 3663,4"
! " 1-291 200' FNL & 350' FWL Sec, 4, T-183, R-28E 3662, 7'
N 1-283 175' FNL & 300' FEL  Sec, 5, T-183, R=-28E - 3667,0° y
: T J-234 1900' FNL & 2441' FEL Sec, 6, T-18S, R-28E 3677.6" :
o ’ J~212 1900' FNL & 100' FWL  Sec. 6, T-18S, R-28E 3649, 7" )
i J-213 1950' FNL & 1300' FWL Sec., 6, T-185, R-28E 3647.8"
J-214 _ 2450' FNL & 400' FWL  Sec. 6, T-18S, R-28E 3650,1°
i J-203 " 2400' FNL & 700' FEL Sec, 1, T-185, R-27E 3650,9"'
o K-193 . 2150' FSL & 2450' FEL Sec. 1, T-18S, R-27E 3635, 4"
oo K-194 1500' FSL & 2130' FEL Sec. 1, T-183, R-27E 3618, 3"
: 1-154 . 750' FSL & 2550' FEL Sec. 2, T-18S, R-27E . 3553,4"
: 1~142 100' FSL & 1950' FWL  Sec. 2, T-18S, R-27E 3555.86"
! L~143 1200' FSL & 1900' FWL Sec. 2, T-18S, R-27E 3528,0'
3 M-132 625" FNL & 175" FWL Sec, 11, T-18S, R~27E 3540,6"
14
'
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North American Producing Dlvision -
Permian Dlstrict
Post Office Box 1610

Midland, Texas 79702 - -

Telephone 915 684 0100

November 20, 1978

Energy & Minerals Department
0il Conservation Pivision

P, 0. Box 2088

Santa Fe, New Mexico 87501

Attn: Mr. J. D. Ramey

Re: Request for Non-Standard Drilling Locations
Within the Project Area of the ARCO-Empire
Abo Unit Pressure Maintenance Project
Eddy County, New Mexico

Gentlemen:

Atlantic Richfield Company, as operator of the
Empire Abo Unit Pressure Maintenance Project,
acting on behalf of itself and the other partici-
pating working interest owners, requests adminis~
trative approval under the provisions of Order

No. R-4549-8, Rule 14 under '"Special Rules and
Regulations for the Empire Abe Pressure Maintenance
Project," for the drilling of 50 Unit wells at non-
standard locations shown on the attached Exhibit 1,

The proposed non-standard locations meet-all require-:

ments of Order R-4549-8, Rule 14, said wells being
located '"'no closer than 660 feet to the outer bound-
ary of said Unit, nor cioser than 10 feet to any
quarter-quarter section of subdivison inner boundary.

The proposed drilling of these wells is ncessary to
complete a more efficient producing pattern to con-
serve reservoir energy, promote the greatest ultimate
recovery of Unit reserves, prevent waste, and protect
corvelative rights.

Very truly yours,

ATLANTIC RICHFIELD COMPANY

/ -//Z 77 . .ﬂ

ép /sl _
J. L. Tweed

District Engineer

IJN/agp

cc: HMr, Bill Gressett
Energy & Minerals Dept.,
0il Conservation Dtv. .
Artesia, New Mexico
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EXHIBIT 1
ACQ

EMPIRE ABC UN!T

PHASE VI
ELEV. WELL ‘
GL NAME LOCATION SEC. TWP-S  RANGE-E
367549 £-362  1200' FNL & 1200' FEL 34 17 28
366535 D-361 136' FSL & 800' FEL 27 17 28
3673.5 E-363 650' FNL & 120' FEL 34 17 28
3680.7 E-374 220" FNL & 700' FuL 35 17 . 28
'3679.3 E-383 1190' FNL § 1910'. FWL 35 17 2
3681.0 E-384 600' FNL & 1400' FWL 35 17 28
3685.5 E-392 959' FNL & 2400' FEL 35 17 28
3686. 1 e-393 1100' FNL & 2250' FEL 35 17 28
3677.3 g-394 1000' FNL & 1600' FEL . 35. 17 28
3676.2 £-395 75' FNL & 1820' FEL 357 28
3674.8 F-334 1700' FNL &.620' FWL 34 7 28
3664.3 F=335  2250' FHL & 570' FWL 34 17 28
3672.1 F-342  1450' FNL & 1903' F¥L b \7 28
3662.2  g_343 “2300' FNL & 1675' FWL 34 17 28
3666.9 F-354 1850' FNL & 2550 FEL - 34 17 28
3663.3 F-363 2250' FNL & 1250' FEL 34 17 28
3679.3 F-373 - 1820' FNL & 150° FWL 35 17 28
3674.8 F-374 2525' FNL & 520' FWL 35 17 28
3681.2 F=375 1788' FNL & 1175' FWL 35 17 28
3685.3 £-376 1335' FNL & 700' FWL 35 17 28
3675.6 F~382 200" FNL & 1600' FWL 35 17 28
3678.4 F-383 160G' FNL & 2350' FWL 35 17 28
3680.6 F-391  1545' FNL & 1625' FEL 35 17 28
3665.7 §-251 2888 FSL £ 1200¢ FWL 33 17 28
3661.7 G-314  1450' FSL s 2000°' FEL 33 17 28
3662.6 G-315 1900' FSL & 1450 FEL 33 17 28
3662.3 G-324  2250' FSL & 235° FEL 33 17 28
3661.40 G-334  2b400' FSL & 500" FWL 3k 17 28
3662.2 G-352 2200' FSL & 1450' FEL 34 17 28
3663.8 6-353  1420' FSL s 2050' FEL 34 17 28
3670.5 G-361  2L06' FSL & 300' FEL 34 17 28




Exhibit 1
Empire Abo Unit
Phase Vi
_ {sant'd.)
ELEV., WELL I
GL NAME LOCATION SEC. TWP =S RANGE-€
38660.9 He341 1200' FSL & 25C0*' FWL 14 17 28
3663.6 j-292  485' FNL & 1070' FWL 4 18 28
3672.9 J-235  1753'-FNL & 1600' FEL g 18 28
| 3517.0 k=131 1500' FSL & 600°' FWL 2 18 27
4 : 3523.4 Ke142 1700 FSL & 1400' FWL 2 13 27
'- | 3532.0 K-143 - 1820 FSL & 2550' FWL 2 18 27
. |
E z 3558.7 K=-161 1310' FSL & 590' FEL 2 18 27
F 3521.4 L-122 160 Fst & 430' FEL - 3 18 27 :
3501.4 L-123 668' FSL & 250' FEL 3 13 27
3518.5 L-133 80g8' FSL & 950°' FWL 2 827
£ 3535.3 L=134 10" PSL & 840' FWL n 2 i8 27
3552.7 L-155 104’ FSL & 2025 FEL ' 2 18 27
3574.8 L-15% 630' FSL & 1330' FEL 2 18§ 27
3588.6 =171 670 . FSL & 3040' FWL i 18 ° 27
3630.3 L-isl 1126 FSL s laiaQ' FEL ! 13 27
3533.2 M=123 1050' FNL & 10Q' FEL ta 18 27
3557.0 M=133 E53' FNL & 1175' FWL N .18 27
: 3574.8 M=141  225' FNL & 228Q°' FWL 1 18 27
| ; 3593.0 M-1§3 206°' F¥L & 1925' FEL 11 18 27
| Due to surface conditions, the following wells will be drilled
directionally at the surface location mentioned above, and bottomed
within a circle of 150' radius with its center being the bottom hole
PO location specified below.
¥ 0-361  Surface location 136' FSL & 800' FEL, Sec.27, T-17S, R-28E
i Bottom ho'e location 303' FNL & 500' FEL, Sec. 3%, T-17S, R-28E
¥ | E-392 Surface location 959' FNL & 2400' FEL, Sec. 35, T-17S, R-28E
Bottom hole location 6Q0' FNL & 2500' FEL, Sec. 35, T-17S, R=-28¢
K=131 Surface location 1500' 7Sl & 600' FWL, Saec. 2, T=-18S, R-27F
Bottom hole location 1600' FSL & 250' FWlL, Sec. 2, T-18S, R-27E
L-133 Surface location 800* FSL & 950! FWL, Sec. 2, T-185, R-27E -
: Bottom hole location 125Q0' FSL & 700' FWL, Sec. 2, T-18S, R-27E




JERRY APODACA
CALRGR

INICK FRANKLIN
LECRITARY

et

4{‘({‘-

P

Rule 14 of Order No.
locations are

STATE DI NLW MEXICO
ENEERGY and MINERALS DEPARTMENT

Ol CONSERVATION DIVISION

boecember 12, 1978 POST DIETL BOX 20N
SIATE LAND GEFLTE () LOINS
SANTA FE LW RADXICO 615001

(L00) B2/-2934

Atlantic Richficld Company

P, 0O, R’av 1610
Midland, Texas 79702
-Attention: J. L. Tweed

Administrative Ordexr NSL-9989

Gentlemen:

Reference .is made to your application for 46

non-standard locations for vour ARCO~Empire Abo Unit Wells
as per the attached list, Eddy County,

New Mexico.

By authority granted me under the provisions of
R-4549-B, the 46 lLuLLd non- standard
exreby approved.

o

ery truly your

S
/] )
’ \l \( '—r\,‘

JOL D. RAMEY,
W irectoxr
CL JDR/RLS /dr
. cc: O0il Conservation Division - Axrtesia

0il & Gas Engineering Committee - Hobbs L - e

U. S. Geological Survey - Artesia T
Oil & Gas Division - State Land Office —~.Santa Fe




EMPIRE ABO UNIT WELLS

WELL

NANE LOCATION — SEC. MRS RANGE- T}
B-362 1200' FNL and 1200' FEL 34 17 28
E-363 650" FNL and 120' FEL 34 17 28
B 374 220" FNL, and 700" Fwi 35 17 28
15-383 1190' FNL and 1910' FWL 35 1.7 28
E-384 600' FNL and 1400' FWL 35 17 28
E-393 1100' FNL and 2250' FEL 35 17 28
E-394 1000' FNL and 1600°' FEL 35 17 28
E-395 75 FNL and 1820' FEL 35 17 28
F-~334 1700' I'NIL, and 620' FWL 34 17 28
F-335 2250' FNL and 570' FWIL 34 - 17 28
. F-342 1450' FNL and 1900' FWI. 34 17 28
F-343 2300.' FNL and )675' FWL 34 17 28
F-354 1850' FNL and 2550' FRL 34 17 28
F-363 2250"' FNL and 1250' FEL 34 17 28
F-373 1820' FNL and 150' FWL 35 17 28
F-374 2525' FNL and 520' FWL 35 17 28
F-375 178G' FNL and 1175' FWL 35 17 28
F-376 1335' FNL and 700' FWL 35 17 28
F-382 2400' FNIL and 1600' FWL 35 17 28
¥-383 1600' FNL and 2350' FWL 35 17 28
F~391 1545 IPNL and 1625' FEL 35 17 28
é G-291 2000' FSIL and 1200' FWL 33 17 28
G-314 .1450!' FSL and 2000' FEL 33 17 28
G-315 12C80' FSL and 1450' FEIL 33 - 17 28
G-324 2250"' ¥SL, and 235' FEL 33 17 28
G—-334 2400' FSL and 500' FWL 34 17 28
G-352 2200' FSL and 1450' FEL 34 17 28
G-353 1420' FSL and 2050' FEL 34 17 28
G-361 2400' FSL and 300' FEL 34 17 28
H—-341 1200' FSL and 2500' FWL 34 17 28
I-292 485' FNL and 1070' FWL 4 18 28
J-235 1750' FNL and 1600' ®CL 6 18 28
! K-142 1700' FSL and 1400' FWL 2 18 27
S K-143 1820' FSL and 2550' FWL 2 18 27
e ‘K-161 1310' FSL and 590' FEL 2 18 27
L-122 100' FSL and 430' FEL 3 18 27
L-123 660' FSL and 250' TEL 3 18 27
L-134 10" FSL and 640' T'WL 2 18 27
L-155 1040' FSL and 2025' FEL 2 18 27
. L-156 600' FSL and 1330' FEL 2 18 27
D L-171 670' FSL and 300' FWL 1 18 .27
o L-191 1120' FSL and 1440' TEL -1 18 27
5 M-223 1050' FNL and 100' FEL 10 18 27
i M-133 450' FNL and 1175' FWL 11 18 27
| M-141 225" FNL and 2280' FWL 11 18 27
r e M-153 200" FNL and 1925' FEL 11 18 27
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: STATE OF MNEW MEXICO
TENERGY AND MINERALS DEPARTHENT
- OIL COUSLERVATION DIV1ISION

IN THE MATTER O THII HEARIRNG
CALLED LY THE OIL CONSERVATION
DIVISION FOR TIE PURPOSE OF

-CONSIDERING:

CASE NO. 6409
Ordcxr No. R-5906

APPLYCATION OF ATIANTIC RICHT
COMPARY FOR DIRECTICNAL DRILL
EDDY COUNTY, NEW MEXICO.

ORDER OF THE DIVISION

BY THE DIVISION:

%his cause came on for hearing at 9 a.m. on December 20,
1978, at Santa Fe, New Mexico, before Examiner Daniel S. Nutter.

NOW, on this_ 1gtn day of January, 1878, the Division
Director, having consid=sred the testimony, the record, and the
recommendations of the Examiner, and beinrg fully advised in the

. premises; _ .

FINDS:

(1) That due public notice having been given as required
by law, the Division has jurisdiction of this cause and the

subject matter thereof.

(2) That the applicant, Atlantic Richfield Company, secks
approval for the directional drilling of four wells on its
Empire Abo Unit Area, Empire-Abo Pool, Eddy County, New Mexico,
as follows: }

In Township 17 South, Range 28 East:

Well No. D-361, surface location 136 fect from the South
line and 800 feet from the East line of Secticn 27,
boctom~hole location 300 fecet from the Rorth linc and
500 feet from the East line of Section 34; this well
would be designated as being in Unit A of Scction 34.

Well No. E-392, surface location 959 feet from the North
Yine and 2400 feet f£reom the Dast ling, boittom-hole
location 600 fcet from the dNorth line and 2500 feet
from the East line, in Unit C of Scction 35.

e —————— e
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Case No. 6409 , . ' >
Order No. R-5900 . .

In Township 18 South, Rangc 27 Fast:

OuRR,

flell No. K-131, surface location 1500 fecet f£rom the
South line and 600 fceet from the West line, bottom-
hole location 1600 fect from the South line and 250
feet from the West line, in Unit L of Section 2; and

Well No. L-133, surface location 800 fecet from the
South linec and 950 feet from the West line, bottom-
hole location 1250 fecet from the South line and 700
fcet from the West line, in Unit M of Section 2.

(3Y That all of the above wells would be bottomed at

uanorthodox locations within 150 fecet of the described bottom-
. hole locations. ‘

(4) That the applicant should be required to determine
the subsuriace locations of the bottom of the holes of each
of the wells by means of a continuous multi-shot directional
drilling, if said well is to be completed as a producing well.

(5} That approval of the subject application will prevent
the drilling of unnecessary wells, avoid the augmentation of
risk arising from the drilling of an excessive number of wells,

"and otherwise prevent waste and protecct correlative rights.

IT IS TUEREFORE ORDERED:

(1) That the applicant, Atlantic Richfield Company, is
hereby authorized to directional drill four wells on its Empire
Abo Unit Area, Empire-~-Abo Pool, Eddy County, New Mexico,
bottoming them at unorthlcdox locations as fcllows:

In Township 17 South, Range 28 East:

Well No. D-361, surface location 136 fect from the South
line and@ 800 fcet from the East line of Section 27,
bottom-hole location 300 fecet from the North line ard
500 feet from the East line of Section 34 in Unit A;

Well No. E-392, surface location 959 fecet from the North
line and 2400 fecet from the East line, bottom-hole loca-
tion 600 fect from the North line and 2500 feet from the
East line, Scction 35 in Unit C. :

In Township 18 South, Range 27 East:

Well No. K-131, surface location 1500 feeb from the
South line and 600 fcect from the West line, bottom-
hole location 1600 fect from the South line and 250
feot from the West line, Scction .2 in unit L; and
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Ccasc No. 6409 ..
Ordex No. R-59006

Well WNo. L-133, surface location 800 fecol from the
South line and 950 feet from the West line, bottom-
hole location 1250 fecet from the South linc and 700
feet from the West line, Scction 2 in Unit M.

(5) That all of the above wells would be bottomed at
unorthodox locations within 150 fa2et of. the described bottom-

‘hole locations.

PROVIDED HOWEVER, that subsequent to the above-described
directional drilling, should any of said wells be a producer,
& continuous multi-shot directional survey shall be made of
the wellbore from total depth to the surface with shot points
not more than 100 feet apart; that the operator shall cause
the surveying company to forward a copy of the survey report
directly to the Santa Fe office of the Division, BRox 20238,
Santa Fe, New Mexico, and that the operator shall notify the
Division's Artesia District Office of the date and time said
survey is to be commenced.

{3) That Form C-105 shall be filed in accordance witn
Division Rule 1105 and the operator shall indicate thereon
true vertical depths in addition to measured depths.

(4) 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 the day and year herein-
above designated.

.

STATE OF NEW MEXICO
IL CONSERjATION VISION

L
JOE D. RAMEY y

Director

SEAL

f£fa/
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B o’ v



e mee et maeiieam mea s a e B e TR L SR N iy o SV U

s -—3--
- . Casc No, 6409 .
Ordexr Ho. R-5906
Well No, L~133, surface location 800 feel from the
South line and 950 fecet f£rom the West linc, botlom-
) hole location 1250 feet from the South linc and 700
N feet from the West line, Section 2 in Unit M.

é (5) That all of the above wells would be bottomed at
] unorthodox locations within 150 fzet of. the described bottom-
’ ‘hole locations. '

PROVIDED HOWEVER, that subsequent to the above-described
direcctional drilling, should any of said wells be a producer,
& contiruous multi-shot directional survey shall be made of
the wellbore from total depth to the surface with shot points
not more than 100 feet apart; that the operator shall cause
the surveying company tc forward a copy of the survey report
directly to the Santa Fe office of the Division, Box 2088,
Santa Fe, New Mexico, and that the operator shall notify the
Division's Artesia District Office of the date and time said
survey is to be commenced.

(3) That form C~105 shall be filed-in accordance with
Division Rule 1105 and the operator shall indicate thercon
- true vertical depths in addition to measured depths.

P ’ {(4) That jurisdiction of this cause is retained for the
entry of such further orders as the Division may deem necessarxy.

DONE at Santa Fe, New Mexico, on the day and year herein-~
above designated.

STATE OF NEW MEXICO
IL CONSER?ATION

/4 % ‘
JOE D. R}wéx y

Director

VISION

SEAL

£d4/

ree e -




Exhibit 2
Empire Abo Unit
Infill Wells Approved
By New Mexico 0il
Conservation Division

Application

Submittal Status 6-1--79

Date Phasc Efli Completed To Be Completed
9/10/74 I-A F-331 X

J-211 X




it

Application

Subnittal

23}0 Phase
3/6/15 1

Added Well

Empirce Abo Unit

Infill Wells Approved

By New Mexico 0il

Conservation Division

Well

Status 6-1- 79 .
Completed To Be Completced

E-371
E-381
F-351
G-291
G-311
H-261
H-271
H-291
I-231
J-191
J-201
K-181
I~141
1~151
M-121

J-231

Ea i

Deleted

F I - Al O s

Exhibit 2
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Application
Submittal

Date Phasel

Well

Empire Abo Unit
Infill Wells Approved
Ly New Mexico 0il
Consecrvation bDivision

Status 6-1-79

Completed To Lo Completed

12/8/75 11

Added Wells

E-382
E--391
E-401
F-371
G-312
G-321
G-331
G-341
I-271
J-202
J-221
J-232
K-182
1~111
1~131
1~132
L-152

K-191
G-301.

X
X

Deleted

S be pa p BB D4 DE DE D B B M M

>

Exhibit 2




Empire Abo Unit
Infill Wells Approved
By New Mexico 0il
Conservation Division

Application
Submittal Status 6-1-79
Date Phase Well Conpleted ‘fo_Be Completed
10/22/76 ITI-A F-332 X
F-361 X
G-342 X

Exhibit 2




Exhibit 2

Empire Abo Unit
Infill wells Approved
By New Mexico 0i1l
Conservation Divigion

Application i
Submi ttal Status 6-1-79

Date Phase Well Complcted To Be Compleolad

=are ~ase NALES zompleted ~2 2C Lompleted

—

11/3/76 I11-B E-372 X
E-401 Deleted
¥--372
F-381
G-351
H-272
H-292
H-293
H-311
I-281
J-222
K-141
X-183
I~112 Dele
1~121
I~153
M-91
M-101
M-122 X
N-91 Changed Number to N-901

DD D X D B e e

&+ W

ed

Changed Number to M-901

E T Y

>

Added Wells ’ " F-341
F-372
F-333

D4 M




Exhibit 2

Empire Abo Unit
Infill Wells Approvced
By New Mexico 0il
Conservation Division

Application
Submittal Status 6-1-79

Date Phase Well Completed To Be Completed

12/29/77 v E-373
E-361
E-351
E-341
¥-321
G-322
1-272
K-231
M-152
M~-131 X
G-343
G-332
G-323
H-331
H-321
H-322
H-301
1-282
J-233
K-232 X
K~184
J~-223
K-192
M-151
I-27C¢

B O A

EEE S R

E Y

e "

's'f A




Exhibit 2

Empire Abo Unit
Infill Wells Approved

By New Mexico 0il
Conscrvation Division

Application
Submittal Status 6-1-79
Date Phase Well Compleled To Be Completed

4/4/78 \ F-362
F-352
; F-353
; F-322
: G-333
! G-313
H-312
H-302
H-303
H-294
H-295
H-281
1-291
1-283
J-234
J~212 Deleted
J-213 Deleted
J-214 Completed as J-212
J-203 '
K-193
K-194
1~154
I~142
1~143
M-132 X

R e o -

Pl

Added Wells I-251 X

Pl




EXHIBIT 2

EMPIRE ABO UNIT
INFILL WELLS APPROVED
BY NEW MEXICO OIL
CONSERVATION DIVISION

Application
Submittal Phase Well
Date

11/20/78 Vi D-361
&-362
E-363
E-374
E-383
E-38%4
E-392
E-393
E-394
E~395
F-334
F-335
F-342
F-343
F-354
F-362
F-373

F-374
F-375
F~376
F-382
F-383
F-391
G-291
G-314
G-315
G-324
G-334
G-352
G-353
G-361

Status, 6-1-79
Completed To be Completed

K OoX X X X X X X

Deleted
X

K oX XK X X X X X X X X

X OoX X X X X




Page 2
Exhibit 2

EMPIRE ABO uyp)T
INFILL WELLS APPROVED
BY NEW MEXICO 0L
CONSERVATION Divis|oy

Application
Submittal Phase Well Status, 6-1-79

Date —_— Completed Jo_be Compieted
11/20/78 Vi H-34) X
b~292 X
J-235 X
K-131 X
K-142 X
K-143 X
K-161 »
L-122 X
L-123
L-133
L-134
L-155
L-156
L-17] X
L-i91 Deleted
M-123
M-133
M-14)
M-153
Added Wells F-336
F-364

X O X

><><><><><><
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’ 1 MR. STAMLTS: They arae,
,/ 2 Q Now, have you prepared or has therce beon prepared undoy
g 3 your dircction ccrtaig oxhibitas for introduction in this
i 4 case?
: S oA Yos, sir. Thore has.
} 61l @  And they have been markad Exhibits 4 through 122
‘ 74 A That's correct.
N 81 @ Refer to Exhibit 4 and explain what this is and4what it
9 shows. |
% 10 a Exhibit 4 happens to be a map of the Empire-Abo pool
? 1 contoured on the top of the Abo porous reef. The subsea
§ 12 contours are chown. You can readily sae by looking off to
% 13 the southwest that probably the structurally highest well
; 14 . in the field is the Malco Federal Number 8 which haépens to
\ ; 15 ba located in the northwest quarter of the southeast
% 16 ‘guarterx of~9, 18 South, 27 East, at the top of the Abo
g 17 reef at minus 1621 feet subsca, as you can sg@e thare.
) I 18 From this point, the crest of the reef can be followed
l 19 around dipping at about 1 degyese. Approximatgly;;@las aast
20 of that point, the crest of the reef dlps below water—-oil
f€{ 21 contact in the Abo forimation vhich was determined by
.%E 22 tha engineering cormittea to minus 5665 feet subsea. The
. f 23 heavy dashed line:is the.unif area which was approved by
24 USGS as baing a propay area for unitization of the Abo
25 formation.
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bottom, daily vater production, so labeled,

And in January that production is é5,036 barrela of
vater per day vhich amounts to about 9 per cent of the
water-o01l ccombined production. That amount of production
to 2~1-73 represents 23,4 per cent of the oriéinal oil in
place.

Moving up to the next curve of cumulative-gas, you see
that along with this o0il production we have had gas
production, cf course., 2And our cumulative gas production

as of the end of '73 is 118 billion cubic feet. The curve

.
r;.’ ‘.." £l .S

on the white is in, weli,Ait's again, it's in millions of
karrels of oil for the cumulative, And it is in billions
of cubic feet for the gas cumulative. So we have produced
almost 90 million barrels in this curve of oil and the
118 billion cubic feet of gas through the yeaf of 1972,

If we move on up to the curve that is plotted across

the top, this is as indicated on the left margin, this is

BT R
AR RN e

your reservoir pressures, %oints pexr square inch on éhe
vertical scale, Plotted it is the heavy line as indicated
by words "Reservoir Pressure." 2355 is the point back
here in November of 1957 at the beginning of production.
The last pressure survey taken iﬁ July of 1972 was
1,418 PSI, again plotted far ovoer here-to right from the
niddle of 1972, The b>ther curve whaich we haven't yet

discussed is the gas-oill ratio curve which again is shown

._ . \ ,_ =
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bottom, daily water production, so labeled.

And in January that production is 15,036 barrels of
vater per day which amounts to about 9 per cent of the
water-oi1l combined production. That amount of production
to 2-1-73 represents 23.4 per cent of the oriéinal oil in
place.

Moving up to the next curve of cumulative.gas, you see
that along with this oil production we have had gas
productaion, of course. And our cumulative gas production

as of the end of '73 is 118 billion cubic feet. The curve

Py .”. ~:' ‘l’ -
AR . . . . (yq s
on the white is in, well, it's again, it's in millions of

harrels of oil for the cumulative. And it is in billions
of cubic.feet for the gas cunmulative, So we have produced
almost 90 million b;rrels in this curve of oil and the
118 billion cubic feet of gas through the year of 1972,

If we move on up to the curve that is plotted across

the top, this is as indicated on the left margin, this is

Ltiesgl S

Ly

your reservoir pressures, %oints per square inch on ﬁhe
vertical scale. Plotted it_is the heavy line as indicated
by words "Reservoir Pressure;" 2355 is the point back
here in November of 1957 at the beginning of production,
The last pressure survey takeﬁ iﬁ July of 1972 was
1,418 P31, again p

middle of 1972, The other curve which we haven't yet

discussed is the gas-oll ratio curve which again is shown
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bottom, daily water production, so labelegd,

vater per day wvhich amounts to about 9 per cent of the
water—-o1l cembined production. That amount of preduction
to 2-1-73 represents 23.4 per cent of the original oil in
place.

Moving up to the next curve of cumulativevgas, you see
that along with this o0il production we have had gas
production, of course. 2And our cumulative gas production

as of the end of '73 is 118 billion cubic feet, The curve

.{
/ ,-.,l»,*a .

on the white is in, well,iit's again, it's in millions of
barrels of o0il for the cumulative. And it is in billions
of cubic feet for the gas cumulative., So we have produced
almost 90 million barrels in this curve of oil and the
118 billion cubic feet of gas through the year of 1972,

If we move on up to the curve that is plotted across

the top, this is as indicated on the left margin, this is

I I
SRR L

your reservoir pressures, foints per squarebinch on fhe
vertical scale., Plotted it-is the heavy line as indicated
by words "Reservoir Pressure," 2355 is the point back
ﬁere in November of 1957 at the beginning of production,
The lasi: pressure survey taken iﬁ July of 1972 was
1,418 P8I, again plotted faxr ovel her&-to TiY
niddle of 1972, The other curve which we haven't yet

discussed is the gas-oil ratio curve which again is shown

And in January that production is 25,036 barrels of ’
[
|
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on up here with the Reservolr Prassure curve. The gas-olil
ratio curve 1is read ovor here in the right margin. Gas-oil
ratio is cubic feet per barrcl of oil. I think you can

see that in that early days it was average perhaps, 1,100
cubic feet par barral. That had been a gradual increase

in the pool to the gas-oil ratio. However, it's been
holding pretty steadily in the last few years and cur:-atly
is averaging 1,300 cubic feet per barrel and 1,500 cubic
feet per barrel.

Now, have the working interest owners formed an engineering
c§mmittee in connection with the study of unitization in
this area? |

Yes, sir. They certainly have.

tthen was that formed?

That was formed at a working interest owner's meeting in
October of 1967. |

What was the purpose of the formation of this committee?
The primary purpose charged to the engineering subcommittesy
Actually there were two primary purpéses. Pirst, to.
determine the proper area to be unitized. And second,

to work up a number of parameters which would be sultable
as a basis for the working interest owners and to negotiate
possible participation in a possible future unit.

Over what period of time did the enéineering committee maetp

It mat in work sesgions virtually continuously for anyong

— e —— e ——
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“the same as December., Allowable stayed the same, 1Llt's

pick up. i

The Cornission upped the New Mexico Allowables. You

/ Ra SRR T
; 1 ficld that has had a great deal more capacity than the
2 allowables. And as you can sece Iin the migdle '60's 15 to
3 16 thousand barrels a day and the market demand began to
4
)
6 can see the Empire-Abo's rate going right up. If you
plot an allowable curve to the state of New Mexico, it will

be parallel to this thing right here. Moving on out to
current times, I might say that just happened at the time
we plotted this curve. Wz didn't have January's data,
The curve shows that we are, I'm still on the cil rate
curve. It shows that we are producing at the end of the
year 1972 approximately 25,500.barrels per day from the pool
&as a whole. -

Moving up one curve, you find that cunulative oil
curve. This is the increased oil production in the
original first production back in November, 1957, to
1-1-72. And you see_thaﬁ as, I mean, 1-1-73. And yoﬁ see.
as of 1jl~73 approximately 89.5 million barrels of oil had
been produced from the reservoir.

Do you have any later figures on that?

Well, we do have January which, you might imagine, is about

25,625 bharrels of oil per day. I might mention the water

at this time is plotted on the low slide line down toward
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bottom, daily water production, so0 labeled,
And in January that production is 25,034 barrels of
2ay vhich atnounts to about 9 per cent of the

tinad Y Nav
LAR ™ WSRO 13 t«‘-‘-

vater-oil combined production. That amount of production

to 2-1-73 represents 23.4 per cent of the original oil in

place.

Moving up to the next curve of cumulative gas, you see

that along with this 0il production we have had gas
production, of course. 2nd our cumulative gas production

as of the end of '73 is 118 billion cubic feet. The curv
N IV; t’

£y,

on the white is in, well,.it's again, it's in millions of
Iarrels of oil for the cumulative. And it is in billions
of cubic feet for the.gas curiulative,
almost 90 million barrels in this curve of oil and the
118 billion cubic feet of gas through the year of 1972,
If we move on up to the curve that is plotted across
the top, this is as indicated on the left margin, this is
your reservoir pressures,vﬁggﬁégaper square inch on ﬁhe
vartical scale.
by words "Reservoir Pressure." 2355 is the point back
here in November of 1957 at the beginning of production,
The last pressure survey taken iﬁ July of 1972 was
1,418 PSI, again plotted far over here-to right from the

middle of 1972, The other curve which we haven't yet

discussed is the gas-oil ratio curve which again is shown

So we have produced

Plotted it is the heavy line as indicate
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by necessity. nevertheless, the attenpt was to reflect

/ 2 the types of wells that are in the reservoir at the prescnt
'j - 3 time, but I want to emphasize that these are not rcal ’
- 4 tests., This is a hypothetical production, because ve
;j R haven't got through MNarch, 1974 yet. Ve will get there, Ve
| 6 hope.
7 Okay. 2nd then Yyou move on OVer. That's the first
é * two pages, and then'you move over to the last thréa pages.,
9 1, 2, 3. BAnd some of you, I'm SOrry: will not._have the
10 very last page which is a table of fluid p.roperties yersus
11 reservior pressuxe, but we will get them to. That's Jjust -
“;‘——T{‘H' T a foul up on our part, but aﬁy wa-y those last three pages
:bLj (Z) 13 are simply., they simply show how We arrived at the voldage
E% %% values that are over here on pages 1 and 2.
‘%é %; So undér this allowvable plan, the projeét area
Eé Eg reservoir voidage I want to emphasize_will be reduced to .
< o .
N ié %; jess than half of the current primary reservolyr vo;dages.
. ‘21 %% Ez Now, refer to Exhibit 8.and explain what this is and what
H] 2} © it shows. |
Well, Exhibit 8 would try to ¢hrow a little more color
};\ 21 into the proceedings here. Christmas red and green.
This is the same map that we looked at back over here

on one of the earlier, well, I guess it was Exhibit 4.,

the very same structure pap, the same anlt outlined and so

25 - forth; but it does nowv have the 8 injection wells as the

red triangles, the sane 8 wells we looked at in 1

L e R ISt e e e e o e

e e e

e - & ___ ]
T St
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R = "'v-~~~._‘_—-»————-~—‘""“:::~:.:53::::::;:::*— waspat
twhibit, 1 on the plan of operation on, I bhelieve, rxhibit
/ 2 ¢ a while ago.
q 5 0 why were the injectxoﬁ wells located as you have shown
y 4 . them on thls presentation?
éﬂ 5 (| A tlell, of course,'there are a nuaver of factors you have got
"‘ 6 to consider, Of course, our intent here in vhat we are
7 qoing to do is pu£ thas dovmn in the Cas Cap. SO that vas
8 ~ number 1. Ve want to distribute it as equally as possible
9 to maintain pressure as much as we can throughout the
10 l yeservoir.
11 ‘ o the attempt 1s to.distributé the wells
12 volumetrically over the resServolXe.
: 13 Q And the Gas Cap 1is toward the north pordex of the reservoir?
_é i 14 r well, the Gas Cap is over the Qhole structure virtually
15 and along the wholef;est of the vreef and and béck to the -
5 g 16‘ pback reef. And these wells are jocated, of course, in
-3 17 the Gas Cap. This was a primary‘consideration. You
'E] 18 ﬁave got to considex permeability, injectivity. are YOu
19~ going to be able to get gaé in the wells; and then
Ez '20 natprally, and this is why +he green tracts are on here.
N 21 : These' green tyacts are the same tracts that HMr. Enbry
: Fi 22 had on his map beinq th?se tracts that we have now reason
ret
L

5 helieve likely willkbe-in the unit. Maturally, we do noL:

23 ‘

Yi o4 want to damage in any way these tracts; and, therefore, i
25 we are locating our injection vells as you can See€ by \

i i
ﬁ...__,v__ﬂ.___JL__ _-,L(LO_}L’.:DEJ_“EE_I_’}?}“ll’_i}j, n at least two jocations aviaye ‘




i ExH, ( i[g”_?ie__»w
to be any point in repeating it. There is a 1it‘t1a moxre i
2 information in t’here. Paragraph 3 now is the basic
1 3 concepts. Now, I'm over on page 4. Paragraph 3 is the
; A bazlc conceptas. "A. Fileld production history and Reservoir
'J 5 Numeric Models Studies have demonstrated that‘reservoir
F 5" 6 recovery is governed by a gravity drainage mephanism. With
vi unitization,the operator will be able to maximize beneficial
8 *' effects of this moat efficient recovery mechanism by
9 careful ohservation of well performance and shutting in
ﬁ*’; or curtailing production from inefficient wells;
i‘:i ;7) i Paragraph B. Injecticn of plant residue gas ‘will act
y :; J“ ‘: toward pressugg)maintenance and orderly ‘control of
{U ?) 13 lr(%x expansion of the secondary gas cap.” ‘
:;: >\, ]:4]; BZ These are the concepts by {arhich.we wiil do _ogr best
'::'*’; 2 i" to operate this~ reservoir, this unit area. Paraograph 4
! % Z %1 covers the special 'rules that we are going to raguest.
- E © gél Go ahead and explain what the special rules are that you
. J o 18 - are proposing. ' ‘
. ;J 19lf A Paragraph 4 “sbecial Rules, A. Uni't; }Lllo'dable. Starting
,' : 20 on thve effective date of the unit, the unit will receive a
B;B 21 unit allowable, calculated so that Unit Aréa reservolr »
.. ;] 20 voidage will not exceed average dally reservoir voidage rate
. 23 for 1972." Let me see. Where am I?. "This will result in
B 22 an increase from current 232,600 BOPD to about 30,000' BOPD
U 25 for the Unit Ayxea."
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CHRISTIANSON~DIRECT CASE 5212 & 5213

Now, this same factor immediately prior to unitization

In September, for which I just gave you the voidage figure
for the Unit,was 2,066 reservolr barrels, I don't have this
in the table but, in other words, although we increased

the o1l rate from 23,252 to 32,891 barrels per day, we

reduced the voidage-efficiency factor from 2,66 reservoir
barrels per stock-tank barrel down to 1.71.,  So we had a

sizeable reduction, and, of course, the lower you get with

reservolr-voidage-efficlency factor simply means you're -

voiding less-epace'per barrel of production and therefore

you're holding the pressure up longer and you get this
Ancreased effect in a gravity drainage reservoir; the longer
you can hold the pressure up relative to oil production

the more recovery you are going to havef This 1s another
way of stating the fact that you have a flattening in the
pressure curve and the flattening is because of this. im-
proved effliciency factor, -~ =

-Okay, moving to Column 7 here we simply took the

o total 56,319 reservoir-net-voidage rate divided by those

221 wells over there in Column 1 and got a figure of 255

's';" e

L regervolr barrels per day, resaervoir-voldage rate, just

putting it on a per well basis,

Column 8 puts the allowable production of 56,513
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CHRIGTYIANSON-DIRECT CASE 5212 & 5213
92

Page..
comparisons T was making carlier, and the only pluce that
gag can come from iy the bilg unit which adjoius it and
vhich is commected, vhich I certainly belicve and which
we've had testiwony from the Citgo witneys that the two

unit areas are counected.

Q Arnd that in itsclf, in your opinion, is a viola-

tion of correlative rights?

A Yes, sir, I would say that it ig, in my opinion,

Now, we move ahzad farther in this summation,

We feel tﬁat if the Citgo Unit is geverned by the same.
voidage formula and controls as the Arco Uait it‘will
glve the NMOCC a means to reduce Citgé Unit reservoix
voldage below present levels, admittedly SOmewhgt igeffi-

clent as we have seen here, resulting Iin more efficient

operations of the reservoir and tending to increase the

ultimate oil recovery from the peol and 1 mean that the same

o : thing that operate on them, when you set them a voidage

Limit like you've set us a voidage limit, then they're

going to be going out there and spending woney to wox

over wells and try to get as low in the reef as they can

and produce at as low a gas-oil ratio as they can because
they've got that 15359 barrvel a day voidage number staring

them in the face and we've got a number staring us in the

THE NYE REPORTING SERVICE
STATE-WIDE DEPOSITION NOTARIES
225 JOHNSON STREET
SANTA FE, NEW MEXICO 87501
TEL. (505) 982-0385




CHRYISTIANSON-DIRECT CASE 5212 & 5213
Page.. ... . 93

face and believe me it creates qulte an incentive to go
for the low-ratio wells in terms of production, and this

1s what you'd want to do. in this reservoixr if you waut to

— e

naximize ultimate recovery, - So getting a voldage limit ig

~——

quite a carrot in front of an operator to try to get

his ratio down as low as possible whereas in a gas-siphon
type operation this 1s not as critical, About the only
thing that's critical is how wmuch gas can you get in that

injection well." Now, okay, as I wanted tocsay’again)

NPT e RN R o T

in setting a reservoir voidage limit for the citgo Unit
Atlantic Richfield recommends the NMOCC use its best

judgment after a complete review of the f-cts, however,

_—

we strongly recommend a voidage limit no greater than
1559 reservoir barrels per day be ‘granted to the Citgo

Unit, and just as 1is the Arco Unit’ the Citgé Unit should

be required to injecc back into the Abo gas cap all

ks

available plant residue gas.  That complates my summation,

MR, HINKLE: We would 1iké to offer into

A evidence Exhibits 1 through 5,

e ' ¢ MR, STAMETS: Is thexre any objection to Exhibits

¥ 1 through 57

MR, KELLAUIN: No objection

THE NYE REPORTING SERVICE
STATE-WIDE DEPOSITION NOTARIES
225 JOHNSON STYREET
SANTA FE, HEW MEXICO 87501
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FIELD MANAGEMENT STUDY

ABO RESERVOIR
EMPIRE ABO POOL
Eddy County, New Mexico

October 2, 1970




-
‘ CONCLUS IONS

' 1. Gravity scgregation is the major influcence on rescervoir performance.
llowever, water influx is of some importance in the extreme cast
portion of the rescrvoir,

2. Both 0il and gas have nigrated from the Main Reef into the Chalk
- Bluff Draw Unit arca in significant awmounts, Thus it appcars the
‘ Chalk Bluff Draw area is commected to the Main Reef reservoir,
though poorly.

i ; 4, The optimum futurc operating program is to unitize thec reservoir
Sl for maximum conservation of reservoir energy by producing only fiom
: the most efficient wells (V'Unitized Maximum Gas Conservation'),

- —

o 3. Future reserve projecltions using the numeric reservoir simulator

P . .

[ offer a rcecasonable and cquitable basis for a unitization parauweter.
. —

13

-
RECOMMENDATIONS
T T It is recommended that Empire Abo reservoir
! be unitized to increase oil recovery by pro-

ducing from the most efficient wells in order
to conserve reservoir gas energy.
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: FINLYD DEVEIOPMERT AND NATURATL DEPLETIOXN HISTORY
-y

l)j scovery und__l}(fy_qlop:gi-_n! ’

The Fumpire Mield is located 8 miles southeast of the town of Artesia

o in Fddy County, New Mexico. Empire Abo reservolir sow its initinl
completion in November, 1957. ‘The well was Pan Auwerican's Malco "A"
No, 1, located in NIf NW-11-185-27L, Development rapidly moved west,

— cast, and north from the discovery vhich proved to be only one loca-

tion removed from the forve-reef cdge of productive limits, Within

three yecars some 215 of the cventual 250 producing wells had been

completed, 1in defining the rescrvoir, 29 dry holes were also drilled,

At present there are 201 flowing and 38 pumping wells for a [icld

- ‘ total of 239 wells., A graph portraying ficld performance history is

on page 7, Other current and basic data may boe found in the Reservoir

Data Summary, page 6,

Geology

The Abo producing zone is a lower Leonard (Permian) carbonate reef,
onc of several in a trend flanking the northern margin of the Dela-
ware Basin., Abo development is of the barrier reef type, Dolomiti-
zation of the original corraline reccf material has been completle,
Vugs, fractures, and fissurcs have been observed in examinations
g of cores from throughout the main rcef, Anhydrite infilling has

: acted to restrict flow in localized arcas, Recf development is long
and narrow, being about 12} miles in lenglh frcem southwest to north-
east, and averaging about 13 wmiles in wiath from backreef (north)
- to forercef (south). The rcef dips gradually {(about 19, or 92' per
mile) from socutiiwvest to northeast on the long axis, with the highest
point being -1621' at the Pan Awerican Malco "G No. 8 (J9-185-271).
About 11% miles to the northeast the reefl crest dips below the -2665'
N ‘ water level. Characteristically for barrier reefs, across the width

» of the recef there is sharp dip (106-20°) from the crest toward the
fore-recf. This is thought to be because the fore-rcef was subject
~ to nmore violent wave-~action from the opan sea than was the quieter
Lé lagoonal area of the back-reef. Reef configuration may be seen from
. the Structure maps and cross-sections on pages 13 through 198, Front
£y elevation and back to fore-reef profilec views may be found on pages
N i 21 and 22,
(%)
s Productive limits to the southwest are the result largely of increas-—
1 ing anhydrite content, while on the back-rcef north side there is a
5, - facies change to an imperimecable carbonate ‘mud"” interspersed with green
4 ' shale. UTimits on the south and east result as the reef dips below the
¥ A water-oil contact,
.? e
! ARCo genlogists have made an in-depth study of main rccf cores, in-
LN cluding a large number of samples slabbed for detailed examination,

A major conclusion recached was to confinrm the prevalence of hydro-
carbon-stained fractures and linear vugs with the major oricentation
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heing between 0-15 degrees from the vertical plane of the core,
A Tuarther conclusion was that well-to-well corrclation of poro-~
s1ty developaent was not possible.

I'icld Perfuguanco

Original Gas-0il Contact and Gas Cap EXDQHEEQE

There was a small original gas cap located in the structurally high
west portion of the field with pore volume only 0.7% of oil column
pore volume, The original gas-oil contact datum at -1750' has been
supported with well-test data presented on pages 2 and 3 of the

Engincering Subcommittce Phase I Study of August 1968,

Initial reservoir pressurc at -2264' datum was 2359 psia, while the
bubble point of the composite fluid analysis used in all study cal-
culations was 2231 psia, (Sce graph, page 8 ). The prescnce of a
small gas cap is not incompatible with a datum pressure above the
bubble-point. This is seen when it is realized that with more than
1000' of structural difference within the re. ervoir, a bubble-point
variance of 200 psi or moxe is possible.

The history of gas cap expansion is best shown by study of individual
well graphs illustrating gas-oil ratio variation with time. Performance
of some of the wells located immediately under the original gas cap is
shown by:

Pan American Windfohr Fed. No, 1 (P-4-18S-27E, graph page 29),

Windfohr Fed., No., 3 (0-4-18S-27E, graph page 31),

Malco Fed. "G" No. 11 (B-9-185-27E, graph page 32).
Although it is an cast offset to the Malco Fed. "G" No. 11, the Malco
Fed, "G" No. 3 (A-9-188-27E, graph page 33), is completed 42' lower
subsea, and was not yel showing a severe increase in gas-oil ratio
at the end of the history match plot shown. However, by June, 1970,
the Malco "G" No. 3 had a gas-oil ratio 'of 2,330:1,

A significant number of wells have required workovers to lower the
‘perforated interval due to high gas-oil ratio, caused by the expanding
gas cap. Some of these are:

Pan American Malco Fed. "E" No, 1 (P-3-183-27E, graph page 335),

Malco Fed. "E" No. 2 (0-3-185-27E, graph page 37),

Malco Fed, "H" No., 1 (I-3-18S8-27E, graph page 36),

State "AT" No. 1 (I~2-18S-27E, graph page 39),

State "AT" No. 2 (E-2-18S-27E, graph page 38),

ARCo State "AO" No. 1 (J-2-185-27E, graph page 41),
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As shown hy the graphs, all these wells enjoy a considerable periad

of produciion at or near solution pas—-oil »atio, with first a praducl
increase as free gas begins to cone into the well, followed by a sharp-
cr increase indicative that higher gas saturation has moved into the
well's producing area.  Recomplcetion to a Jower subsca interval resulis
in return to production at about the former solution gas-oil ratio,

The Pan American Malco "E'" No. 1 has been the classic exwmple ol gas
cap expansion, as documented first in the Engincering Subcommittee
Phase I Report (Also sce graph, page 35 of this report), After scver-
al years' production at gas-oll ratios of around 1100:1 or less, {rom
perforations at ~1824' to -1864', the gas-o0il ratio increcacged to some
3000:1 and, in December, 1964, the well was rccompleted to a 620° lower
subsea interval at -2444' to -2474', resulting in a return to gas-oil
ratios of 1000:1 or less. The "E" No. 1 was cquipped to test either

- the old or new completion intervals separately and it was found that

’ datum bottom-hole pressures from the two zones were virtually identi-

cal, indicating excellent formatlion communication, They have continucd

to test the upper zone, which now carries a gas-oil ratio over 220,000:1,

- while the lower interval has a June, 1970, gas-oil ratio of 1020:1,

Until recently there has been little field data to provide information
on gas cap location in the cast portion of the resecrvoir, particularly
township 28 East., However, a number of wells which had previously
been low ratio produccrs have shown sustained increases in gas-oil ratio
in recent months, ARCo's Yates B-ARC No. 14 (B-33-178-28E), complcted
in the interval -2197' to -2337', after years of production at gas-oil
ratios of 1500:1 or less, has in the last year begun an increase which
in June, 1970, reached 2660:1., ARCo Eddy State 32 No, 2 (I-32-17S-28E,
- graph page 43), completed in the interval -2146' to -2194', was origin-
ally a low ratio producer {(1000:1) and has had several years of erratic
. incrcase in GOR and is now averaging a GOR of about 2000:1. These two
. Lo wells are significant because they have been low-ratio oil producers
‘ in the past and the bulk of the wells in their area are complcted near
- the reef base -- structurally too low to reveal anything as to gas cap
expansion as yet,

Farther to the east, in Section 25-175-28E, are three wells which are

completed from 57' to 154' beneath the structural crest of the reef,

1 and have shown gas-o0il ratio increases in recent months, These wells

; are the Hondo State A" No. 20, "A" No, 23, and "A"” No. 37. These

) i wells, all located along the reef crest, have had gas-oil ratio in-
- creases from about 1100:1 to the range of 1440:1 to 1640:1 while sur-
P rounding wells, located off the reef crest, remain at average ratios
| of 1100:1 or less. o
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Most revealing of downstructurce gas cap fovmation have been ithe tests
made by Pan American on their State "BU” No., 1 well, locatled at
E=34-175-28¥, On test in January 1969, porforations in the interval
-2507"' to -2577', ncar rcefl base, flowed 120 BOPD with gas-oil ratio
1025:1.  ‘Phe lower perfs were then packed off and a scecetion at the
crest of the reef (=2125' to -2195') llowed 11 BOPDH with a gas-olil
ratio of 201,273:1, Scparatc bottom-hole pressure tests yiclded
pressures of 1780 psi for the upper zone and 1835 psi for the lower
zone, with the interzone gradient of 0,15 psi/fool revealing a gas-oil
transition zone, At the time the upper zone was tesling as a gas-well,
many wells located miles to the west were producing at or ncar solution
gas-0il ratio from completion intervals as high or higher subsca than
the State "BU" No. 1. 'This appears to be strongly indicative of gas
cap "drape' along the major axis of the structurc (sce cross-section,
page 22). '

Water Production and Encroachment

The Enginecring Subcommittee Pnase I Report established that the level
of the field water-oil contact was originally -2665'. This level is
supported by drill-stem tests, completion tests and resistivity log
calculations along the southeast reef flank from the Hondo-State "A"
No, 30 (I-6-185-28E) to the far ecast end of the reservoir, Field data
appears to support some influx of water into the ecast end of thc reser-
voir, Supporting evidence is:

1l,) Wells in Section 30-17S-29E which formerly made top
allowable, little water, now show increasing water cuts
and decrcasing oil rates., .Continental State S-30 No, 1
ang S-30 No. 2 are cxamples.

2.) The three easternmost sections in the reservoir had
produced from 25% - 30% of their original oil in place
by the time of the July, 1969, reservoir pressure sur-
vey, and yet their datum pressures as 0f that date were
very close to the pressures in sections farther west
that had produced only 15% of their original oil in place
(see pressure survey map, page 20),

In addition, ARCo's reservoir simulator studies showed 2 calculated
water influx averaging 1950 BWPD over the life of the field. Medel
runs at a lower race of water influx indicated that movement of fluid
from the main reef toward the east end was not sufficient to sustain
east-end pressures at levels actually measured on pressure surveys,
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MPTRY ABO RESERVOLR DATA#

General

Discovery

Y1l Status - June 1970
Flowing
Muping
Shut-in or plugged

Allowablc Status - August, 1970
" Trop Allowable

GOR penalties

Capacity limit

Average Depth to Top Recef, leet
Productive Acres

Average 0il Price, $/BBL
Average Gas Price, $/MCF

Formation

Type Rock

Average Net pay thickness, Feet
Average Porosity, % (Log Data)

Water Saturation, Main Recf

Original Gas~0il Contact, Feet subsea

Original Water-0il Contact, Feet subsca

Rescrvoir mid~point, feet

Reservoir Fluid

Original Reservoir Pressure, psia at -2264°
Rescervoir Pressure at Bubble Point, psia at -2264'
0il Formation Volume Factor, RVB/STB at Pbp
Gas Formation Voluwme Factoxr, RVB/SCF at Pbp

Gas in Solution at Ppy SCF/STRO
0il Viscosity at Pbp’ centipoise

November, 1957

201
38
11

183
34
22

5767

8993
3.20
0,087

Vuggy Dolomite
183"
. 6.4
8.6
~1750"
-2665"
-2264"

2359
2231
1,606
. 00098
1250
0.387

(*All except current data from Enginecring Subcommitiee Phase I Report)
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EMPIRE ABO FIELD PERFORMANGE
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RESERVOTR PERPORMALCE - HISTORY ARD PREDICTIONS:

Numerie Reservoir Simulator
The model used for all rescevvoiv history and (uture performance calceulations
was the Coats=Interconp-Three-Dimensional, Three--Phase, Unsteady-State,
Compressible Flow Model, This model solves numerically the standard partial
differential cquations describing simnltancous oil, gas, and water {flow be-
tween reservoir segments in three dimensions,  The version actually used
included technical updating as of February, 1970, For Empire Abo reservoir,
production history, detailed rock property data, previous model runs and
trial runs using this model, all indicatced that modeling in two dimensions
would give cxcelleni results, ‘Therefore, the three-dimensional model was
run in a two~dimensional format., This resulted in large reductions in

both engincering and computer time required.

Volumetric Oil-In-Place

In the Engincering Committce Phase I Study, porosity values were calculated
for cach two-foot interval of the total 74,780 feet of gross recef logged or
cored. This was bascd on Lthe relationship between core porosities and open
hole ncutren log readings, {sce examplce graph, page 58), A straight-line
relationship between porosity and the log of permeability was also derived
from aralysis of 2,600 fect of corc data. It was then possible to calculate
permeability from porosity, (sce example graph, page 99). Permeability valiues
were calculated for each two-foot interval in each of the 250 wells in the
reservoir,

This basic porosity and permecability data, digitized and computer sorted,

and with log permeabilities modificed in line with Field test P,-I. values,
was used to determine pore-volume and flow properties for each of the 211
cells into which the reservoir was divided for numeric modeling. The 211
cells were grouped into 15 blocks for model runs {see maps, pages 21 and 22),
Use of a porosity cut-off of 3.4% and a permcability factor of 0.5 millidarcy
(see graphs, pages 59, 60, and 61), resulted in an original oil-in-place of
452 MMBO. This compares to the Engineering Committee volumetric oil-in-piace
of 467 MMBO. In view of material-balance oil-in-place figures ranging from
360 MMBG to 400 MMBD, prior to any model runs, the total volume was reducad
to 400 M\BO by applying the same ratio to each cell, Nuneric model runs
soon showed that oil-in-place would have to be reduced to the final history-
match figure of 383,2 MMBO.

Numeric Model Match of Field Producing History

More than 12 years of Empire Abo production history were available for
matching with model calculations. During this time about 16% of the origin-
al oil-in-place had been produced, During the history-match period only the
0il production rate was input by individual wells, Using cell lengths and
cross~sectional areas, porc-volumes and pzrimcabilities, relative fluid flow
properties, (sce graphs, pages 25 and 26), and volumctric fluid properties
(sce graph, page 8 ), the model then calculated pressurces and flow volumes
between individual cells and gas and water production f{rom each well. After
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study ol cach trial run, adjustnents wvere made to the various yock, fluid,
and well propertics, until a reasonable nateh was oblained with reservoir
r= pressures and with actual gas and water production by individual wells, by
aveas, and fae the yreservoir as o whole, A 1olal of 36 (riudl rans were
required,
The graph on page 7 shows the total ficld history malch on a time basis,
Below is a table comparing actual field production totals with nuueric
model production {otals at the end of the history match period (1-1-70):
. Actual Rescervoir Numeric Model Rati Model
; at 1-1-70 Calculated at 1-1-70 atlor Field
= Cunulative 0il Produced (MBOD) 61,440 61, 505 1.001
‘t [ ] -
: Cunulative Gas Produced (MMCF) 79,224 80,865 1.021
-
- ; Cumulative Water Produced (MBW) 3,632 2,727 0.751
{
’§ . Reservoir Pressurc (psia) 1,640 1,709 1.042
b
i i Further graphical comparisons of actual field production data with numeric
! model calculations may be found in the Appendix under the following headings:
Py,
; ‘ ' a) Comparison of individual-well performance in Back-reef to Fore-reef
cross-scctions (page 27).
5 , b) Actual performance compared to numeric model calculations for each of
e the thirtecen producing blocks in the wmodel (pages 45 through 57).
’1 ¢) Individual Key-well comparisons, including reccompletions due to
1 . encroaching gas cap (pages 28 through 44),
. ) d) Position of gas cap,' June, 1970, as shown by numeric rmodel, compared |
'i with actual well gas-o0il ratios (page 22), |
R ’ e) Individual Block Numecric Model pressure compared with field-measured
o reservoir pressure (page 20),
el
T ‘ Adjustments to laboratory relative permeability data to match actual
N ‘. “‘x field performance are shown graphically on pages 25 and 26,
, The excellent quality of the match between actual production values
f 1‘ and those calculated by the numeric model is graphically demonstrated
i by study of the above references.
< v .
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FURURE PROJICITONS

I, Competitive Natural hepletion
All forcecasts started at the end of the history-matceh period, 1-1-70,
Rate and recovery data is plotted versus fulure time on page 12A,

Predicted encropchiment of the gas cap and water influx with time is
shown by the west-casl cross-scetional graphs on pages 22, 23, and 24,
Ultimate recovery of 172,6 MMBO 1s attained in 1998 when reservoir
pressure has reached about 100 psi. As for all cases, 1t was assumed
that allowables would escalate from present levels (124 BOPD/well) to
a maximun of 177 BOPY/well by 1972, Thils ylelds a maximun field-wide
rate of 31,200 ROTD in 1972,

GOR limits in line with current ficld testing practices were applied.
¥When a well became a GDE-penalized well, it was limited to a maximum
dally gas rate of 2,0 x 177 or 354 MCFPD, with the oil that came along
with that amount of gas. In 1989 GOR restrictions were removed and
blowdown began. Since the Coats numeric model projects future produc-~
tion on an individual-well basis, it was possible to handle workovers
to lower GOR's or decrecase water production, and pumping unit installa-
tions on a well-by-well basis as the neced arose, This was true of all
projections made,

II. Unitized -~ Maximum Gas Conservation

Rate and recovery data is plotted versus future time on page 12B,
Results:

Ultinate Recovery (MMBO) - 200.3

Increased Recovery Above Competitive Depletion (MMBO) - 27,7

Peak 0il Rate (BOPD) - 40,400

Peak 0il Rate increase above Competitive Depletion (BOFPD) -~ 11,100
Initial Gas Injection Rate - No Injection

Assumptions:

Unitization Date - 1-1-72

Allowable transfer - Top allowale fully transferable from shut-in wells,

Limitations:

Individual Well Maximum Rate: 354 BOPD, duc to coning, ,
Ddcing cxecoo 52pacity period GOR restrictions were set at 1500:1;
during decline period they vwere increased to 3000:1, 60600:1, and
10,000:1, During blowdown, unrestricted GOR's applied.

-11-
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SIMUELY  BEOUS CAS-WATER INJECTION:

A few test runs of the nuweric model were made to check reservoir response
to water injection info some of the watcered-out wells in the down-dip east
cend of the reservoir, while at the same time injecting minor volumes of gas
(5 MMCFD) into the original pgas cap. Prelinminary results were not promising,
Water injected into General Ancrican Green A-7, 8, and 9 wells at total vol-
umes ranging from 7,500 to 15,000 BWED caused upward movement of agnifer
water into the oll zone 2} miles to the west (Scetion 35-178~28EK) within 18
months, This is an area where numeric model predictions indilcate that
gravity drainage recovery will be excellent, With the known poor sweep
cfficiency by water influx shown by wells in the east end, this early
movement of water into a good gravity drailnage area appears to rule out
water injection at lcast until a more detailed study can be made.
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CORE PERMEABILITY VS POROSITY
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EXH. 1Y

SINGLE WELL MULTIPHASE CONING SIMULATOR : >1

(3~-PHASE COMPRESSIBLE CONING)

Introduction

This program is designed to predict the ability of. an
individual oil or gas well to cone fluids into the wellbore.
The model is extremely flexible in that a large variety of

conditions may be simulated with only a minimum amount of
data lnput.

The program is particularly useful for determining the
effect of coning gas downward and/or water upward into the

_ wellbore perforations as producing rates vary. Descriptive

cutput is generated to show the cone growth and the changes
that occur in saturations within the cone area. As gas and/or
water is coned into the wellbore, production rates reflect

the change to multiphase flow. The program numerically solves
the partial differential equations which describe threce-phase
compressible transient flow in cylindrical coccrdinates. That
is, an R-2 (radial-vertical) coordinate system is employed so
that the reservoir under consideration assumes symmetry in

the angular direction. The geometry is shown in Figure 1.

10)
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FIGURE 1 . CASE MO._ é > 53

The reservoir has the shape of a right circular cylinder with a
cadius (R) and a thickness (Z). The wellbore with a radius (RW)

is located at the center of the cylinder from which production

and/or injection of £luids occur. Areal reservoir heterogeneties

are accounted for by variable permeabilities, porosities, and
saturations which are read as input data.
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FIGURE 2

The areal reservoir description is described by concentric
rings as indicated in Figure 2. Vertical heterogenetles are
accounted for in a similar fashion with various reservoir
layers, again shown in Figure 2.

The solutlon technique employed in this model is
unconditionally stable which means that the time step size is
limited only by the desired accuracy and not the pore volume
of the smallest cell. This model typically employes time steps
where 1000 times a block's pore volume can flow through it in a
single time step.

The final result is a coning model which simulates years
of real time in seconds and solves problems for a few dol?ars
which a few months ago cost thousands.

Special Features

‘By simply manipulating the input data the program
can handle a domal reservoir gecometry rather than

nAv— b}
cylindrical shape.

»Gas-0il ratios and water-oil ratios are monitored each
time step to reflect the growth of the unwanted phases.
When one or both of these indications increase to a
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pre-set limiting value, the computer run is ended
to prevent additional unneeded calculations.

The program allows different fluid properties and
relative permeability and capillary pressure data
for different layers.

-The unconditional stability allows very large time

. steps resulting in a model which will simulate years

of real time in a few minutes.

Time steps can be specified by the user or can be
automatically selected by the program. The automatic
selection process is designed to choose time steps

" which minimize the running time while keeping the

numerical errors within a specified bounds.

‘A restart feature is included in the program so that
the user can study alternatives which differ only in
-the late stages of the flood without repeating the
entlre run each time.

E-The program checks for a variety of types of data
=:7input errors and in the event of their occurrence,

terminates the run and prints the error which occurred.

+Predicted results are monitored at each time step

- through a cumulative material balance (for each phase)

for the entire reservoir and by an anremental material
balance for each time step.

A minimum amount of 1nput data are required, as
options are available ranging from a homogeneous
reservoir option with very little input data requirements,

" .up to a full heterogeneous reservoir option where prop-.

erties can be varied at each grid block,

*A horizontal fractioﬁ can be simulated by varying only
the 1nput data. :

-The user has control over the tlme and amount of output

so that detailed information can be obtained for match-
ing field data at any specified times.

- *Determine optimum producing rates by simulating many

different producing rate conditions
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‘Determine optimum location of perforations

- Improve reservoir description or obtain information
about aquifer activity by history matching

-Select optimum well density within a field by comparing
results which use various external drainage radii

*Achieve the twofold objective of determining a producing
rate which inhibits serious coning and at the same
time effectively drains the reservoir

F : : ‘Perform depletion and pressure maintenance studies of
single well reef pools (a single study predicts field
performance while determining ultimate sandwich losses)

S

Examgles .

A recent application of this model was a depletion study
of a number of single well reef pools under various operating
strategies. These results were presented to a regulatory body
and the result of the hearing increased allowables for these
pools 40%. At the same hearing 90% of the pools in the same
area had allowables cut over 20%.

s iosce e o

-~

Another recent appllcatlon of this model was a coning
study of a large gas field in Canada. Early in the life of
this field, a number of the wells began producing water and the
operator became concerned about the future performance of this
field. An extensive study was undertaken to determine:

1) the water influx into the pool

T 2) the individual well performance at various production
rates

The study was completed and future rate schedules were
determined which minimized water production. Coning was found
, "not to be as serious as originally expected since reasonably
& large rates were permissible without serious water production.
The field has been preducing as predicted for five months.

'g‘(-"{-"\.c
£y

sf

v Basic Equations

The equations used in this model to describe compressible
mult1 -phase fluid flow in a porous.media are a combination of
the continuity equation plus Darcy's Law and are as follows:

e Pwrewy
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kkro 5 So
V'Eggg V(po—pogh) + Aoy = ¢5E(§;) oil (1)
i
V-kkrw v(p. -p.gh) - q. = ¢§—(Sw) water (2)
Bwuo w "W wv at Bw . .
kkr kkro
V-ggjg V(pg-pghg) + V-nggaglpo“pogh) - dgy T
S S
d o 9
@-ﬁ(gg R + Bg) gas (3)
Sy + 5, + 55 = 1.0 , (4)
Po = Py * Poyo (5)

These egquations are expanded using a cylindrical coordi-
nate system (R-2). The resulting equations are approximated by
a fully implicit difference scheme which is unconditionally
stable. This means that large volumes of fluid can pass through
the small reservoir blocks near the wellbore in a single time
step. - In addition, large saturation changes may occur in these =~
blocks without causing any numerical difficulties. A fast, stable,
and accurate numerical scheme is used to solve the resulting
non-linear system of difference equations.

Nomenclature'

Variables:

B = formation volume factor, RE/STB or RB/MCF
g = gravitational constant

h = glevation . | |

k = absolute permeability

k.. = relative permeability
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. Subscripts:

°T T

n =

(24

¢

(o}

. 9

go
o

W

wo

pressure

capillary pressure

solution gas-oil ratio

saturation

time

viscosity

porosity

density

gas phase

gas-oll system

0il phase

water

phase

water-oil system

Input Data Requirements

The

a)
b)
c)

The

b)

reservoir description includes:

Geometry such as thickness, drainage radius, well-
bore, size and outline of reservoir

Porosity and absolute permeability distributions,
i.e., stratification

Location of initial gas-oil and water-oil contacts
or initial fluid and pressure distributions

fluid properties needed are:

Formation volume factors, solution gas-oil ratio
and viscosities as functions ol pressurxe

Relative permeability and capillary pressure data
as functions of saturation




e e e ko it e o

h
(%]

The required operating information is:
a) Well locations and rates

b) Production strategy for workovers, limiting GOR
and WOR information, etc. 4 '

In many cases, much of the above input data, required by
the model, is uncertain or even unavailable. This, however,
is not a serious drawback if reservoir performance data is
available. The performance data is used in what is called the
history matching phase. This is where the uncertain or unknown
data is adjusted until the model simulates the actual reservoir
performance. A very accurate reservoir description can often
be obtained by history matching.

Typical perrormance data which are useful for history

matching purposes include individual well pressure as a function

of time and production and producing gas-oil or water-oil ratios.
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Norlh American Producing Uivision
Permian District
Post Oftice Box 1610

Midland, Texas 79701
Talanhnana 4156 A82 8631

April 25, 1973

United States Department
of the Interior
Geological Survey

P. O. Drawer 1857

Roswell, New Mexico 88201

Attention: Mr. N. 0. Frederick (6)
0il and Gas Supervisor

State of New Mexico

Mr. Alex J. Armiio
Commissioner of Fublic Lands
P. O. Box 1148 -

Santa Fe, New Mexico

Attention: Mr. Ray D. Graham, Director (3)

0il and Gas Deparvment
State of New Mexico
0il Conservation Commission

P. 0. Box 2088
Santa Fe, New Mexico

Attention: Mr. A. L. Porter, Jr. (3)
Secretary Director

Working Interest Owners
Empire Abe Unit
(see attached address list)

Re: Initial Plan of Operation
Empire Abo Unit
Eddy Ccunty, New Mexico

Gentlemen:

In compliance with Section 11 of the Unit
Agreement, Empire Abo Unit, Eddy County,
.New Mexico, Atlantic Richfield Company, as

(S

BTN T LT A LT T
BEFONT LA
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United States Department
of the Interilor

Page 2

April 25, 1973

Unit Overator on behalf of itself and the
other participating working interest owners,
hereby submits for your approval a Plan of
Operation to cover the period beginning with
the effective date of the Unit Agreement and
extending through the remainder of calendar
year 1973.

Yours very truly,

ATLANTIC RICHFIELD COMPANY
OPERATOR

2L AL
P. E. Fletcher
Operations Manager

PEF/SHC/jrb
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Project Area

History and Background

The Empire Abo Unit area consists of some 11,239.15
acres ln Eddy County, New Mexico (see attached plat,
Exhibit 1), The area is located in portions of
sections 34, 35, 36 Township 17 South, Range 27 East;
sections 1, 2, 3, 4, 8, 9, 10, 11, 12, 15, 16, 17
Township 18 South, Range 27 East; sections 25, 26,
27, 28, 31, 32, 33, 34, 35, 36 Township 17 South,
Range 28 East; sections 4, 5, 6 Township 18 South,
Range 28 East; sections 29, 30 Township 17 South,
Range 29 East. Within the Unit Area, owners of the
following tracts have chosen not to varticivate in
the unit: 2,6,42,46349,55356309,730377,79,84)91-
These non-participating tracts total 684.84 acres.
The’ remaining 10,654.31acres is to be developed as
a project area for pressure maintenance by injection
of plant residue gas from Aho nraduction haeck into

the Abo formation.

The Abo producing zone is found at an average depth
of about 5800 feet (see attached type log, Exhibit 2).
The Abo 1is a lower Leonard (Permian) -carbonate reef
which has undergone complete dolomitization. Vugs,
fractures and fissures have been observed in cores
throughout the main reef, with local anhydrite-
infilling sometimes restricting flow. Reef de-
velopment is long (12 1/2 miles) and narrow

(1 1/2 miles). The reef crest dips about 1° from
southwest to northeast. Average gross reef thickness
is about 300 feet, ranging to the maximum of 732 feet
on the Amoco State AT No. 1. (L2-185-2TE). -

On the up-dip west and southwest end of the reservoir
productive limits are the result of anhydrite de-
position, while on the back-reef north side there is
a facies change to an impermeable carbonate "mud"
interspersed with green shale. ILimits to the south,
east and northeast result as the top of the reef

dips below the oil-water contact.

Current Production, Future Recovery

The original discovery well was the Amoco Malco
Federal A No. 1, located in the NE NW Section 11,
T-18-8 -~ R-27-E, completed in November 1957,
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At the present time the Pool has 235 prodi~ing wells,

Of these, 153 are capable of producing more than the
current top allowable of 142 BOPD/well. There are

183 flowing wells. Field pverformance and detailed

study of cores indicate excellent vertical permeability.
The principal producing mechanism is gravity drainage
with an expanding secondary gas cap. There are 22
operators in the fleld and 112 separate working interest
owners.,

In January 1973, Abo Pool total oil production averaged
25,625 BOPD with 9% water production and gas oil ratio
1,366 cu. ft./BO. Cumulative oil production fram the
pool is 90 MMBO to February 1, 1973. Remaining primary
after February 1, 1973, based on ARCO numeric model
studies, is estimated to be 83 MMBO. Unitized residue
gas Injection for pressure maintenance is calculated

to increase future recovery by about 30 MMBC compared
to continued primary operations.

Basic Conceots Governing PFuturs
Unlt Operations

a) Field production history and reservoir numeric
model studlies have demonstrated that reservoir
recovery is governed by a gravity drainage
mechanism, With unitization, the operator will
be able to maximize beneficial effects of this
most efficient recovery mechanism by careful
observation of well performance and shutting in
or curtailing production from inefficient wells.

b) Injection of plant residue gas will act toward
pressure maintenance and orderly control of
expansion of the secondary gas cap.

Special Rules

a) Unit Allowable

1st Step -~ Starting on the effective date of

the unit, the unit will receive a unit

allowable, calculated so that Unit Area reservoir
voidage will not exceed average daily reservoir
voldage rate for 1972. This will result in

an increase from current 23,600 BOPD to about
30,000 BOPD for the Unit Area.
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2nd Step - to be eifeciive with the start or gas
injection. Unit Area allowable to be 40,192 BOFD.
Reservoir numeric model studies demonstrate added
recovery and no reservoir waste at this rate,

b) Provision to produce the unit allowable from
the most efficient wells without restriction.
The only exception will be where a Unit
producing well offsets a non-unit well,

e¢) Provision that if any unit well is located within
660! of a non-participating tract on which is
located an Empire Abo producing well, such unit
well will be allowed to produce no more than two
times normal unit allowable for the Empire Abo Pool.

d) Provision for administrative approval of additional
injection wells, or changes in injection well

locations.

5. Operating Plans for 1973

Initlially gas injection will be into the Abo gas
cap in the following eight wells (see plat Exhibit 1):

Current

gperator i lease & Well . Location

Exxon Chalk Bluff Draw Unit "A" No. 4% NE/4 NW/4 Sec.g-T18S-R27E

Amoco Windfohr Federal No. 4 NW/4 SE/4 Sec.t-T183-R27E

Amoco Malco "H" Federal No. 2 SE/4 NE/4 Sec.3-T18S-R27E

M.YatesIII Dooiey Abo State No, 2 W/4 SE/U Sec.36-T17S-R2T7E

Amoco State "BM" No. 1 NE/4 SW/U4 Sec.31-T17S-R28E

Amoco State "BV" No. 1 SW/4 NW/4 Sec.32-T17S-R28E
Lo - Arco M. Yates B (ARC) No. 8 SW/4 NE/4 Sec.33-T17S-R28E

. Hondo State "A" No. 21 NE/4 SW/4 Sec,26-T173-R28E

Attached Exhibit 3 is an example of an injection well’
log, while Exhibit 4 is a schematic diagram of a
typical mechanical setup for an injection well.

Maximum gas injection volume into all wells is
estimated at 37,000 MCF/Day. 1In terms of reservoir
space fill-up, this is equivalent to over 60,000
barrels of water injection per day. Plang are

to pick up residue gas at about 700 psi and compress
it to 2000 psi for injection. The gas will contain
hydrogen sulfide. Superdehydration facilities are
planned in order to minimize possible corrosion.

Foaa
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A rigorous corrosion checking procedure will
be maintained.

A regular and comprehensive well-testing program
will be followed to maintain reservoir control
and aid in determining optimum operating conditions.

Workovers: Wherever well production data and
reservolr conditions so indicate, workovers will
be performed to lower gas-oil or water-oll ratios
and maximize producing well efficiencies.

Facilities for produced water gathering and
reinjection will be constructed. .

Ad 4= 2 h-l PP T L P B o PN
Atlantis Richfield Company, as unit cperator,

will act prudently to preserve all righis of
the mineral owners and to effectively and
efficiently recover the unit area reserves,
This Company will meet all economical offset
obligaticns and act to prevent undue waste.

Modifications - It is understood that to meet
changing conditions, this Plan of Opzaration may
te modified from time to time, with the approval
of the Supervisor, the Commissioner of Public
Lands of the State of New Mexico and the New
Mexico 0il Conservation Commission.

BEffective Date:

This Plan of Operation shall be effective July 1, 1973.

If this Plan of Operation meets with your approval,
please indicate in the space below and return one
copy for our files.

Yours very truly,

ATIANTIC RICHFIELD COMPANY
OPERATOR

(Lt L)

' T:"\a-i- hon

- vv A -

Opezations Managerx

PEF/SHC/jxDb
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APPROVED BY: Date: i
SUpPervisor or Uniteq
States Geological Survey
APPROVED BY: Date:
CommissIoner orf Public
Lands, State of New Mexico
APPROVED BY: Date:
secretary-Director
New Mexico 0il Conservation
Commission

il
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EXHIBIT 16
EMPIRE ABO URIT
INFILL WELL STUDY RESULTS,
LISTED RY DATE QF STUDY
Reserves Added
Cumulative By Infill Drilling
Date of Number Average Total
Added Recovery of Infill Added Added
Study Wells in Spacing Reserves Reserves
(Month=-Year) Study (Acres/well) (MBO/well) (MBO)
8-74 2 20 80 160
1-75 58% 20 100 5,800
1177 158% 20 & 10 32 14,510

(* includes wells in earlier studies)

1t Taa et Y oYY 5 - I An
wilii & TR W LS i H 1Y

on production ‘
Actual Cumulative Production to 5-1-79 from all infill wells = 16,292 180,
. 16,292 MBO MBO
-]- = et e L = —
To 5-1-79, actual average production per well 129 Wells 126 o)
Study
Date Study Type
. 8-74 Calculation using original coning simulator, 1970 study
1-756 Updated coning simulators considered well interference
_ 11-77 Back-~to~front reef 3-dimensional slice model, combined coning
NIV ' effects and fluid movements in all directions. More production

history available.

‘.-'&-q‘.
it :




AttmlicRichholdCompany

NoﬂhAnunkgnandudng[ﬁﬂshn

Penmiar Div "t ' :
PoleﬂEccl-. 41610 (
Midiand, Texas 789701

lelephone Yi1d 062 8031

September 10, 1971 EXHO 2—

New Mexico 0311 Copccervation Commission
., 0. Box 2088
Saunta re, New Mexico

Attn: Mr, A, L. Yortcr, Jr,

Re: Proposed Iocations for Infill
Drilling of Impire Abo Unit
G-3301 and J-2101 .
ARCO-}mpire Abo Unit Pressure
Maintenance Project )
Eddy County, Kew Mexico

Gentlemen:

Atlapile nicnficld, o5 cperater of thoe Fmnira Aha Init
Pressure Maintenance Project, acting on behdlf of itself
and the other participating working interest owners,
requests administrative approval under the provisions of
Order No, R-4349-B, Rule 14, under "Special Rules and
Regulations for the Eupire Abs Proossure Maintenanco
Project,” for the drilling of Unit Wells G-3301 and
J-2101 (Yocations shown on the attached exhibits).

The prooosed drilling of Unit Wells G-3301 and J-2101,
mzets all requirements of Order R-4549-B, Rule 14, said
wells being located "no closer than 660 feet to the outer
boundary oi said unit, nor closer than 10 fecet to-any
quarter-quarter section or subdivision inzner boundary."

The proposed drilling of Unit Wells G-3301 and J-2101
will be necessary to complete a more efficient producing
pattern, promote the greatest ultimate recovery of re-
serves, prevent waste, and protect correlative rights.
Very truly yours, ) .

. -'- . . -
Jnry _'iw&/ :

v

Jerry L. Tweed

IMB/agp

* Attachments : _3}:Whﬁ;fi§ft.*g:;4 N i
‘ |

~—




AtlanticRichlic!idCompany
' - e ”~

Morth American Producing Division
fwnnMn( frigt
PostOtli'  50x 1610 (
Midiand, Texas 79701

Telephone 915682 863

fﬁ\\
NI

September 27, 1974

New Mexico 01l and Gas Conservation Comnis »ion
P, 0. Box 2008

Santa Fe¢, New Mexico

Attn: Mr, A. L. YPorter, Jr,

Re:  Anmended Unorthodox Well Locwtions
Empire Abo Unit
i Eddy County, New Mexico

y Gentlemen:

A ) L Atlantic Richfield Company, as operator of the ARCO-
? . Empire Abo Unit Pressure Maintenance Project, requested :
! ‘ : administrative approval of two unorthodox well locations
{ o wWildidi Uie piujecl atva by loilel dated Seploumues 1,
; . 1974, Due to the recent period of inclement weather
we were not able to survey the locations prior to sub-
mitting the application, We have recently completed the
surveying of ithe two locations and subnmit- for your
approval ihe amendizents as shown below. Our intent in
submitting the original application was to place the
N locations approximately in the center of F-33, F-=34,
G-33, G-34, and J-21, J-22, K~-21 K-22, The sections
these wells are located in are irregular in size, and
shape, and due to surface conditions and existing pipe-
e lines and rights-of-way, we rcequest our original appll—
~ : - cation be amended as shown,

Locations

As shown in original application Amended to

B.jire Abo Unit Empire Abo Unit

Sa

- : 1)

Lease G

Well No. 3301

1310' FWL & 2610' FSIL
Sec. 34, T-17S, R-28E
Eddy County, New Mexico

2) Fwoplire Abo Unit
Lease J
Well No. 2101
1310' ¥WL & 2610' FNI,
Sec., 6, T-18S, R-28BE
Eddy County, New Mexico

Lease F

Well No, 331

1250' FWL & 2576' FNL
Sec., 34, 1-173, R-28E
Eddy County, New Mexico

Empire Abo Unit

Lease J

Well No., 211

1300' FWL & 2630' FNL
Sec. 6, T-185, R-28E
Eddy County, New Mexico




.

.‘;M_. -

New Mexico Uil & Gas Conscervation Cominission
Scptember 27, 1974
Yage 2

These amended locations still meet all reguirements of
Commission Order R-4549 as amended by k-4549-B, Rule 14,
said amended locations are "ho closer than 6G0' to the
outer boundary of said Unit, nor closer than 10' to any
quarter-quarter scetion or subdivision inner boundary."

vour consideration in this matfer will be greatly
appreciated.

Very tiuly yours,

i dosi
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S LR TRUSAD ¢
Gl CONSERVATION COMRMISSION CHAIRMAN

T AT (VRS NE L St i T s LAND COMMISSIONER
STA'TE OF NLEW MBXIGO ALEX ). ARMIG
P. 0. BOX 2088 - SANTA U'E : R

87501 o
STATE GEOLOGIST

A.L.PORTER,JR.
: : SECRETARY - DIRECTOR
Octobexr 1, 1974

_ Atlantic Richfield Company
: P.0. Box 1610
Midland, Texas 79701

Attention: Mr. Jerry L. Tweed. §4.
Administrative Order NSL-687
Gentlemen:

Reference is made to your application for approval of
a non-standard location for yvour Empire Abo Unit Lease C
Well No. 331 to be located 1310 feet from the West line and
2610 feet from the Soutn line of Section 34, Township 17
South, Range 28 Last, and your Empire Abo Unit Lease J Well
No., 211 to be located 1310 feet from the West line and 2510
feet from the North line of Section 6, Township 18 South,
Range 28 East, both in Eddy County, New Mexico.

By authority granted me under the provisions of Rule
14 of Order No. R-4549-B, of the Commission Rules and
e Regulations, the above--described unorthodox locaticns are
T f hereby approved.

A. L. PORTER, Jr.
Secretary-Director

et e

ALP/JEK/jr

“'s“‘-"?.v
v b f‘ % v

ce: 011 Conservation Commission - Artesia
v 01l & Gas Ingineering Committee - Hobbs
State Land Office - Santa Fe
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GIL CONGERVALION CURMMISSION um RMAN
STATE OF NEW MEXICO LR S A0
P. 0. BOX 2088 - SANTA VE PR
87501 '
STA1E GEOLOGIST
) A.L.PGRTEIJR.
Octaber 10, 1974 SECRETARY - DIRECYOR

Atlantic Richfield Company
P. 0. Box 1610
Midland, Texas 79701

Attention: Ur. Jerry L. Tweed
Amendment
Administrative Order NSL-687

Gentiemen:

Reference is made to your application for approva] of a non- ._~
standard location for your Empire Abo Unit Lease .G Hell No. 331 < 7~
to be locatesd 2575 Test T:aﬂ the rortn Tine and 1250 feet from the
West Tine of Section 34, Tuwnship 17 Scuth, Raonge 28 East, and your
Empive Aba Unit Lease J e 1 #o. 211 to be located 2630 feet from
the North line and 1330 feszt from the West line of Section 6,
ange ¢

Townshin 18 South, R 3 fast, both in Eddy County, New Max1co.

By authority granted me under the provisions of Rule 14 of
Order Ho. R-3539-B, of the Commission Rules and Regulations, the

above~-described unorthodox locations are hereby approved.

Vv :)ky yours

A. L PORTER Jdr.
Secretary-Director

ALP/JEK/dr
1]

cc: 0il1 Conservation Commission - Artesia
0i1 & Gas Enginecering Committee - Hobbs
State Land Office - Santa Fe
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March 6, 198706

Noew Mexico 011 Congorvation Commission
P, 0. Box 2088
Suntu Ye, New llexico 87501

Avtn: Mr, A, J.. Yorter, Jr,

Re: Reyuest for Non-Standavd NDrilling Yocations
Within the Projcct Area of the
ARCO=-Empire Ao Unit Pressure Mailntenance Project
Eddy County, New Mexico

Centlemen;

Atlantic Richficld Conpany, as operatoyr of the Ewmpire Abo Unit
Pressure Maintenance Project, acting on behalf of itsclf and

the othier participating working interest owners, requests
administrative approval under the provisons of Order No, R-4549-3,
Rule 14, under '‘Special Pules and Regulations for tho Papire Abo
Preasure Maintenance Project," for the drilling of 15 vnit wells
at non-standard lccations (locaiions shown on attached coxhiibits),

The nropased drilling of the subjecet wells av the non=siandard
locations meets all reguirements ot Order R-4549-B, Rule 14,
said wells being located "ne closer than 680 feet to the outer
boundary of said unit, nor closer than 10 feet fto any quartcer-
quarter scction or subdivision inner boundary,'

The proposed drilling of the wells wilil be necessary to complcie
a nore ciiiciont preducing patiern to conserve reservoir cnergy,
promote the grecatest ultimuztie recovery of unit veserves, prevent
waste, and protect correlative rights.

Very truly yours,

C.R Heygsll fo

C. R. Leggotlt, Jr.

GES/ agp

Attachments
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well Nmame and No,

Fopire
Fuapire
Empire
Tmpire
Fapire
Bopire
Emplre
Empire
Fnapire
Empilire
FPopire
Empire
mpire
Fmpire

Empire

o

]
ATIANTIC RICHFIELD COMPANY"

FMPIRE ABO UNIT

Proposed Non-Standard locallons

Iloncation

Abo

Abo

Abo
Abo
Abo
Abo
Abo
Abo
Abo
Abo
Abo
Abo

Abo

Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
uUnit

Unit

194,10

B

371

381

351

291

311

261

271

291

231

191

201

181

141

151

121

1195' FNI &
New Mexico
2475"' WL &
New Mexico
2550' FNL &
New Mexico
1320' ¥rSL &
New Mexico
1430' FEL &
New Mexico
1400' FWL &
New Mexlco
1450' FEL &
New Mexico

1155' FNL, Scc.

1650' FEL, Sec.

1230' FWL, Scc.

1350' FSL, Sec.

10' FWL, Scc. 35, T-175,

n-28%E, Eddy County,

35, ‘1-1738, R-28L, Eddy Count

34, T-178, R-281, Eddy Count;
33, T-178, R-28E, Eddy Count

33, T-17S, R-28E, Eddy Count

150" FSL, Scc, 32, T-178, R-28E, Lddy Count~

330' FSL, Scc. 32, T-17S, R-28E, Eddy Coun: s

200' FSL & 50' FWL, Sec. 33, T-17S, R-28E, Eddy County,

New Mexico

1260' FNi, & 1580' FEL, Sec.
New Mexico

2500' FEL & 2500' FNL, Secc.
New Mexico

2501' FNL & 20' FEL, Sec.
Moxico

1440' FWL & 2030' FSL, Sec.
New Mexico

1360' FWL & 1050
New Mexico

1110' FSL & 1322' FEL, Sec.
New Mexico

900' FEL & 10' FNL, Sec.
New Mexico

AT
FALeED

FSL, Scc.

6, T-185, R-28E, Eddy County

1, T-18S, R-27E, Eddy County

1, T-18S, R-27E, Eddy County,

i, T-183, R 27E, Fddy Count:
2, T-18S, R-27E, Eddy Cou .3

2, T-18S, R-27E, Eddy i 1}

10, T-18S, R-27E, Eddy County,
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L ROTRUNMLLO

Ol CONSERVATION COMMISSION CHAIRMAN
STATE OF NEW MEXICO LSSE‘E“??&?$&¥“
P.O.BOX 2088 - SANTA FE MEMBER
87501

STATE GEROLOGIST

Marcl] 27 , 19 75 l\. ll. 1,()1{']‘]': l{, Jl{.
SECRETARY — DIRLCTOR

" Mtlantic Richficld Company

P. O. DPox 1610
Midland, Texas 79701

Attention: C. R. Leggott, Jr.
Administrative Ordexr NSL-706
Contloman:
Reference is made to your application for approval

of non-standard locations for the following fifteen wells
in Eddy County, Ncw Mexico:

WELL NAME AND NO. LOCATION

Empire Abo Unit "B" 371 1195' FNL & 10' FWL, Section 35,
T-17-S, R-28-E

Empire Abo Unit "E" 381 2475"' FWL & 1155' FNL, Section 35,
T-17-S, R-28-EF

Empire Abo Unit "F" 351 2550' FNL & 1650' FEL, Section 34,

T-17-S, R-28-E

Empire Abo Unit "G" 291 1320' FSL & 1280' FWL, Section 33,
T-17-S, R-28-E

Empire Abc Unit “G" 311 1430' FEL & 1350' FSL, Section 33,
T-17-S, R-28-E

_Empire Abo Unit "H" 261 1400' FWL & 150' FSL, Section 32,
T-17-S, R-28-E

Empire Abo Unit "H" 271 1450' PEL & 330' FSL, Section 32,
T~17-S, R-28-BE

Empire Abo Unit "HY 291 200' FSi & 50' FWL, Section 33,
T~17-5, R~28-E

Empire Abo Unit "I% 231 1260' FNL & 1580' FEL, Section 6,
T-18-5, R-28-E

Empire Abo Unit "J" 191 2500' FEL & 2500' FNL, Section 1,
T-18~5, R-27~E

Empire Abo Unit "J" 201 2501' FNL & 20' FEL, Section 1,
_ T-18-S, R-27-E

Empire Abo Unit "K" 181 1440' FWL & 2050' FSL, Section i,
T-18-5, R-27-E

Empire aAbo Unit "L" 141 1360' FVIL. & 1050' FSL, Section 2,
T-18-S, R-27-E :




P

P .q,,,i?:&a\'

'.r

Atianlic Richfrold co. -2~ Administvative Goucsy
N-(‘:L" 7 U C
EEQL‘NAMH QHR.HO. ______ LOFATIO\ e .
Prpire abo Unit "L" 151 1110 'S, & 1322' F¥L, Scction 2,
-18-8, R--27-1
Empire Abo Uniuv "M" 121 300" F" & 10' PN, Section 10,

~18-5, R-27-E

By authority granted me under the provisions of Rulce
14 of Order No. R-4549-B, the above-described unorthodox
locations arce hereby approved.

Verw  truly vours,

c * e f AN
A. L. ORTLR, Ji.

Secrc tary—D1x ecton

ALP/JEK/dx

cc:  0il Conservation Commission - Artesia
0il & Gas Engineering Committee - Hobbs
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Natth American 7»‘:(»(!(1Cti1|\) D«'v?sfon
Posmian v iy

Post Ollize Box 16106

i, Yexas 79701
Telephone 9145 632 8631

Decenmber 8, 1975
New Mexlco 01l Conservation Commission
P, 0. Nox 2088

Santa Fe, New Mexico 87501

Attn: Mr, Joe Rancy

Re: Request for Non-Standard Drilling Locations

Within the Project Arca of the

ARCO-Eupire Abo Unit Pressure Maintenance Project

iddy County, New Mexico

Gentlemen:

Atlantic Richfield Company, as operator of the Empire Abo
Unit Pressure Maintenance Project, acting on behalf of

itself and the other participating working interest owners,
requests administrative approval under the Provisions of
Order No., R-4549~B, Rule 14, under "Special Rules and
Regulations for the Fmpire Abo Pressure Maintenance Project,"
for the drilling of 17 Unit wells at non-standard locations

(locations shown on attached exhibit),

The proposed drilling of the subject wells at the non-~
standard locations meet all requircments of Order R--4549-B,
Rule 14, said wells being located "no closer than 660 feet

to the outer boundary of said unit, nor closer than 10 feet
to any quarter-quarter section or subdivision inner boundary.'

The proposed drilling of the wells will be ncecessary to com-
plete a wore efficient producing pattern to conserve reser-—
voir energy, promote the greatest ultimate recovery of Unit
reserves, prevent waste, and protect correlative rights.

Very truly yours,
ATLANTIC RICHFIELD CONPANY

J S P

J. L. Tweed
District Engineer

PMB/agp

‘\
——




ATLANTIC RICHIPTELD COMPANY
Fmpire Abo Unit
Proposed Non-standard Tocatilons
Iddy County, New Mexico

Well Name and Number LOC11~L10I1 .
T mnpife Abo Unit "R 382 1175' FNL & 1316' ¥WI., Scction 35, T-175, R-28F
? Empire Abo Unit "E" 391 135" FNL & 2567' PFEL, Scction 35, T-1738, R-28E
|
i Bupire Abo Unit "E" 401 90' FNL & 1296' FEL, Scction 35, T-1735, R~28E
{ Empire Abo Unit "F" 371 2220' FNL & 25' FWL, Section 35, T-17S, R-28E
' é Empire Abo Unit "G" 312 1550' FSL & 2511' FEL, Secction 33, T-17S, R-28E
"""" - i Empira Aba 1nit "G" 321 1520' FSL & 230' FEL, Section 33, T-17S, R-28E
Enpire Abo Unit "G" 331 1580' FSIL & 1140' FWL, Section 34, T-17S, R-28E
‘ Empire Abo Unit "G'" 341 1850' FSL & 2591' FWL, Scction 34, T-17S, R-~Z28E
Empire Abo Unit "I" 271 670' FNL & 1700' FrL, Section 5, T-18S, R-281%
Empire Abo Unit "J" 202 2490' FNL & 1299' FEL, Section 1, T-185, R-28E
Empire Abo Unit "J" 221 2610' FNL & 2713' ¥WL, Section 6, T-18S, R-28E
Empire Abo Unit "J" 232 2253' FNL & 1576' FEL, Section 6, T-18S, R-28E
. Empire Abo Unit "K" 182 1533' FSL & 2370' FWL, Section 1, T~188, R-27E
Empire Abo Unit "L" 111 20' FSL & 2485' FEL, Section 3, T-188, R-27E
5 Empire Abo Unit "L 131 100' FSL & 100' FWL, Section 2, T-18S, R-27E
K \ Bnpire Abo Unit "L' 132 J 275' FSL & 1243' FWL, Section 2, T-183, R-27E
T 5 Empire Abo Unit "L" 152 320' FSL & 2602' FEL, Secction 2, T-18S, R-27E

.o,
~e.

‘i‘ e

] R AT
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: WY AW, CONOBERVATION CORNMIENSION

LA .

oo, S , STATE OF NEW MEXICO

T e P. 0. BOX 2988 - SANTA FE
87s0i

f DIRECTOR LAND COMAMISSIONER
i, JOE D. RAMBY PHIL R. LUCERO

December 31, 1975

Atlantic Richfield Company
Post Office Box 1610
Midland, Texas 79701

Attention: Mr. J. L. Tweed

Gentlemen:

i Project, Eddy County, New Mexico.

are hereby approved.

Secretary-Director

JDR/JEK/ 3

cc: Oil Conservation Commission - Artesia
0il & Gas Engineering Committee - Hobbs
U. S. Geological Svrvey - Artesia
State Land Office ~ Santa Fe

-

STATE GEOLOGIST
EMERY C. ARNOLD

Adminiscrative Order NSL-743

Reference is made to vour application for approval of
non-standard locations for the seventeen wells listed on the
attached page. All seventeen wells are located within the
project area of the Arco-Empire Abo Unit Pressure Maintenance

i By the authority granted me by the provisions of Rule
14 of Order No. R-4549-B, the described unorthodox locations

re—r e ¥ v v s s Ly s e be

et b A g P s s

et ———
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¥ell Name and Number

Fapire
Tmpire
Empire
Empife
Bmpire
Empire
Prand va
Empire
Impire
Enpire
Empire
Empire
Empire
Empire
Empire
Empire

Empire

Abo
Abo
Abo
Abo
Abo
Abo
Aha
Abo
Abo
Abo
Abo
Abo
Abo
Abo

Abo

Abo

Unit
Unit
Unit
Unit
Unit
Unit
Tinit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit

Unit

IIE"
"F"

11
E

llGll K

0" G“
" Gll

"I"

382
391
401

371

341
271
202
221
232
182
111
131
132

152

ATLANTIC RICHIFTIELD COMPANY
Enmplre Abo Unlt 1
Proposed Non-Standard Locations !
Eddy County, Ncw Mexico .

location

1175' FNL & 1316' ¥FWL, Section 35, T-17S, R-28E
135' FNL & 2567' FEL, Section 35, T-17S, R-28E
90' FNL & 1296' FEL, Section 35, T-17S, R-28E
2220' FNL & 25' FWL, Section 385, T—I%S, R-28E
1550' FSL & 2511' FEL, Section 33, T-173, R-28E
1520 FSL & 230' FEL, Seétion 33, T-17S, R-28E
1530' FSL & 1140' FWL, Section 34, T-17S, R-28E
1850' FSL & 2591 FWL, Section 34, T-17S, R~28E
670' FNL & 1700' FEL, Section 5, T-18S, R-28E
2490' FNL & 1299' FEL, Section.l, T-18S, R-28E
2610' FNL & 2713' FWL, Section 6, T-18S, R-2§E
2253' FNL & 1576' FEL, Section 6, T-18S, R-28E
11533 FSL & 2370' FWL, Section 1, T-18s, R-27E
20" FSL & 2485' FEL; Section 3, T-18S, R-27E
100’ FSL & 100' FWL, Section 2, T-18S, R-27E
275' FSL & 1243' FWL, Section 2, T~183, R-27E

320' FSI. & 2602' FEL, Section 2, T-18S, R-27E




AtaticilichticldGompany Honhlmnnhmnl;OUUMn91Nmen
: . Peimian O bl

Post Oftice Lox 1610

Midhand, Texas. 7970t

Telephane 915682 8631

N -

gclober 22, 1976
New Mexico 011 Conservation Commission
P, 0. Box 2088

4 Santa Fe, New Mexico 87501

Attn: Mr, Joc Ramey

Re: Request for Non-Standard Drilling lLocations
Within the Project Area of the
ARCO~Empire Abo Unit Pressure Maintenance Project
Eddy County, New Mexico

Gentlemen:

Atlantic Richfield Company, as operator of the Empire Abo
. Pnit Drooousrd Malinlénance Fiugeoi, aciing on behali of -
itself and the other participating working interest owners,
requests administrative approval under the Provisions of
Order No. R-4549-B, Rule 14, under "Special “ules and
Repulations for the Empire Abo Pressure Maintenance Project,”
for the drilling of 3 Unit wells at non-standard locaticns
(locations shown on attached exhibit).

The proposed drilling of the subject wells at the non-
standard locations meet all requirements of Order R-4549-B,
Rule 14, said wells being located ''nmo closer than 360 feet

to the onter boundary of said unit, nor closer than 10 feet
to any quarter-quarter section or subdivision inner boundary.'

SUUPO S

The proposed drilling of the wells will be necessary to complete
a more efficient producing pattern to conserve reservoir energy,
promote the greatest ultimate recovery of Unit reserves, pre-
vent waste, and protect correlative rights.

Yery truly yours,
ATLANTIC RICHFIELD COMPANY

J7 D]

J. 1., Tweed
(RS District Engineer

REH/agp
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ATILANTIC RICHFIEKLD COMPANY
Impire Abo Unit
Proposed Non-Standard Jocations

Ixldy County, New Mexico

SWELL NAME AND NUMBUR IOCATION i
Fopire Abo Unit F-332 2581,95' FNL & 150' FWL, Scc. 34, T-178, R-28E
Empire Abo Unit F-361 1765' FNL & 1270' FpL, Sec, 34, T-175, R-28%
Empirc Abo Unit G-342 2400' FSL & 2080' FWL, Sce. 34, T-17S, R-28E
, B
:
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S i CONGISRVATION COMRIGSION
T S AT
) P STATE OF NEY MEXICO G ,1\
‘/.‘ v e . . PO BOX 2088 - SANTA VL l ! ‘~ ',.‘\
R v 87501 ' .n:':,.».'\-'.: .;:..-u.. -.1
DIRECTOR LAND COMMISSIONER STATE GLOLOGIST
JOE DL RAMEY PHIL R LUCERO EMERY C. ARNOLD

Noverber 5, 1976

Atlantic Richficld Company
P. O. Box 1610
tidland, Texas 79701

Attention: Mr, J. L. Tweed
Administrative Order NSL-802

Gentlemen:

Referencz is made to your application for approval of
non-standard locations for your Empire Abo Unit Well
No., F'-332 to be located 2581.95 feet from the North line
and 150 feet from the West line, Empire Abo Unit Well
No. I'~361 to be located 1765 feet from the North line and
1270 feet from the East line and youxr Empire Abo Unit Well
{ No. G-342 to be located 2400 feet from the South line and
o 2080 fcet from the West line, all in Section 34, Township 17
f South,; Range 28 East, NMPM, Empire Abo Pool, Eddy County,
i New Mexico. '

By authority granted me undexr the provisions of
Rule 14 of Order No. R-4549-B, the above~described unorthodox
locations are hereby approved.

JOE D. RAVNEY,
Secretary-Director

. JDR/JEK/Ax
e cc: O0il Conservation Commissicn - Artesia
s 0il & Gas Engineering Committee - Hobbs
v Central Leasing, State Land Office -~ Santa Fe
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“Rule 14, said wells being located
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Narth Ame, ~ n Producing Division
Permian Lo, cl 4

Post Office ox 1610 . P

Midtand, 16205 75701 ‘ AN -
Tetephene 915 682 §631 £/

November 3, 1976

Noew Mexico 01) Conservation Comnmission
)2, 0O, Box 2088
Santa Fe, New Mexico 87501

Attn: Mr, Joe Ramcy

Re: Request for Non—-Standard Drilling lLocations
Within the Project Areca of the ARCO-Dwpilre
Abo Unit DPressurc Maintenance Project
Eddy County, New RMexico

[
Gontlemen:

Atlantic Richfield Company, as operator of the Empire Abo
Unit Pressure Malntenance Project, acting on behalf of
itself and the other participating working interest owners,
requests administrative approval under the Provisions of

" Order No, I-4349-B, Rule 14, under "Special Rules and

Regulations for the Fmpire Abo Pressure Maintenance Project,"
Toxr the drilling of 20 Unit wells at non-standard locaticns
(locations shown on attached exhibit).

The proposed drilling of the subject wells at the non-
standard locations meet all requirements of Order R-4549-B,
"no closer than 660 feect

to the outer boundary of said unit, nor closer than 10 fcecet
to any quarter-quarter section or subdivision inner boundary,"

The proposed drilling of the wells will be necessary {o complete
a more cfficient producing pattern to conserve reservoir energy,
promote the greatest ultimate recovery of Unit reserves, pre-
vent waste, and protect correlative rights,

Very truly yours,

ATLANTIC RICK:}’LD COMPANY

)/ Fortes

J. L. Tweed
District Enginecer

REN/ agp
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ATLANT1IC WICHIFIDLD COMPANY
EMPIRE AIO UNIT

pProposcd Non-Standard Tocations

e e e eedas
rawy Cuiinly, Mow Mexlico

Phasc II1, Part B

Emplre Abo Unit
E-372
E-401
F-372
F-381
G-351
H-272
H-292
H-293
H-311
1-281
J-222
K~141
K-183
1~112

1~121

M-91
M-101
M-122

N--91

2370' FSL

1186' FSL

1186' FSL

90' ¥SL &

1300' FNL

100' FNL & 1291,14' FVWL Sec.
90' FNL & 1296' FEL Sec.
FNT, & 1100' FWL Sec.

FNL & 2260' FWL Sec.,

FSL & 1650' FEL Sec.

FEL & 330' FSL sec.

FWL & 180' FSL Sec.
1248.88" fsn & 50' FWL See.
2490' FEL & 313' FSL Sec.
450' FEL & 700" FNL Sec.
1350' FNL & 1572' FWL Sec.
& 2445“FWL . Sec.

& 1510' FWL ’ Sec.

& 1372*' FEL - Sec.

& 200' FEL Sec.

1456' FEL Sec.

& 1220' FWL Sec,

1100' FNL & 2170' FWL Sec.
990' FNL & 1300' FEL Sec.
2390 FNL & 940' FWL Scc.

35, T-17S, R-28E
35, T-17S, R-28E
35, T-17S, R-28E
35, T-17S, R-28E
34, T-17S, R-28E
32, T-17S, R-28E
33, T-17S, R-28E
33, T-17S, R-28E
33, T-17S, R-28E
5, T-18S, R-28E
6, T-185, R-28E
2, T-185, R-27E
1, T-18S, R-27E
3, T-188, R-27E
3, T-18S, R-27E
2, T-185, R-27E
10, T-18S, R-27E
15, T-18S, R-27E
10, T-18S, R-27E

10, T-18S, R-27E

3665.7"

3671.4'

3661.4'
3659,8"

3656.7"

3694.0'

3516,7"

3509.3"

3585,0°
3507.7"
3506, 8’

3499.9:

" 3596.3
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| DIRECTOR
JOU . RAMEY

Attention:

Gentlenmen:

L ORIV ATRTION COMMISSION
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STATE OF Niw NEXTCO
I, 0. BOX 2058 - SANTA £1
87501
LAND COMMISSIONER
PlilL R, LUCERO

Hoverber 12, 1976

Atlantic Richfield Company
P, 0, Box 1610

Midland, Texas

79701

Mr. J. L. Tweed

TR §
ST

STATE GEOLOGIST
EMERY C. ARNOLD

Administrative Order NSL-809

Reference is made to your application for approval of the following
non-standard locations in the Ewpire Abo Pool, Eddy County, New lexico:

Hell Name end Number iocation
Empire Abo Unit Wells
Nos,
E-372 100" FHL & 1291° AL of Sec. 35, T-17-S, R-28-E
~ E-401 90! FNL & 1296' FEL of Sec. 35, T-17-S, R-28-E
, F-372 2490' FRL & 1100' FUL of Sec. 35, T-17-S, R-28-E
; : F-381 1900 FNL & 2260' FWL of Sec. 35, T-17-S, R-28-E
Wl G- 351 1850' FSL & 1650' FEL of Sec. 34, T-17-S, R-28-E
. H-272 2481' FEL & 330" FSL of Sec, 32, T-17-S, R-¢8-E
. H-292 1225 FML & 180" FSL of Sec, 33, T-17-S, R-28-E
o H-293 1249' FSL & 50' RIL of Sec. 33, T-17-S, R-28-E
H-311 2490" FEL & 313' FSL of Sec. 33, T-17-S, R-28-E
' 1-281 ~ 450" FEL & 700' FHL of Sec, &, T-18-S, R-28-E
J-222 1350" FHNL & 1572' F4L of Sec, 6, T-18-S, R-28-E
K-141. 1370' FSL & 2445' F{L of Sec, 2, T-18-S, R-27-E
o : K-183 2370' FSL & 1510' TWL of Sec, 1, T-18~S, R-27-E
o L-112 1186 FSL & 1372' FEL of Sec. 3, T-18-S, R-27-E
r . L-12] 1186' FSL & 200" FEL of Sec. 3, T-18-S, R-27-E
%mf“ L-153 90' FSL & 1456' FEL of Sec. 2, T-18-S, R-27-E
o M-91 1300' FNL & 1220' RIL of Sec. 10, T-18-S, R-27-E
'R B M-101 1100° FL & 2170° fiL of Sec. 10, 7-180-5, R-27-€
M-122 990' FHNL & 1300' FEL of Sec, 10, T-18-S, R-27-E
N-91 23%0"' FHL & 940' FWL of Sec., 10, T~-18-S, R-27-E

4
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At]aniic Richfield Company -2- Noveuber 12, 1976

Administrative Order 1SL-809

By autherity granted me under the provisions of Rute 14 of Ordey
No. R-4549-B, the above-described unorthodox locations are hereby approved,

ery truly yours

AHEY
Secretary-Directdr

JOE™D,

JDR/JEK/dr-

cc: 011 Conservation Commission -~ Artesia
0i1 & Gas Engineering Commnittee - Hobbs




Permian District

Post Otfice Box 1610
Midland, Texas 79701
Telephone 315 682 8631

AUamfc(’i‘.:m_.‘algCompanv North American Produ'eing Division

December 29, 1977

New Mexico 01l and Gas Conservation Commission
P. 0. Box 2088
Santa Fe, New Mexico 87501

Attn: Mr, J. D. Ramey

Re: Request for Non-Standard Drilling locations
Within the Project Area of the ARCO-Empire
Abo Unit Pressure Maintenance Project
Eddy County, New Mexico

Gentlemen:

Atlantic Richfield Company, operator of the Empire
Abo Unit Pressure Maintenance Project, acting on
behalf of itself and the other participating work-
ing interest owners, requests administrative approval
under the provisions of Order No, R~4549-B, Rule 14,
under ""Special Rules and Regulations for the Empire
Abo Pressure Maintenance Project,' for the drilling
of 25 Unit wells at non-standard locatilons shown on
the attached Exhibit 1.

Ths proposed non-standard locations meet all require-
ments of Order R-4549~B, Rule 14, said wells being located
"no closer than 660 feet to the outer boundary of said
Unit, nor closer than 10 feet to any quarter-quarter
section or subdivision inner boundary."”

The proposed drilling of these wells is necessary to
complete a more efficient producing pattern to conserve
reservoir energy, promote the greatest ultimate recovery
of Unit reserves, prevent waste, and protect correlative
.rights,

Very truly yours,

ATIANTIC RICHFIELD COMPANY

&'b"‘;"»l'
(%1

IJN/agp

cc: Mr. Bill Gressett
wmocce
Artesia, New Mexico
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EXG{IBIT 1

ATLANTIC RICHFIELD COMPANY
EMPIHRE ABO UNIT
PROPOSED NON-STANDARD LOCATIONS
Eddy County, New Mexico

PHASE 1V
Go Lo
WELL NAME & NUMBER LOCATION ELEVATION
Empire Abo Unit
E~373 150' FNL & 15' FWL Section 35 T-17S R-28E 3670.4°'
E-361 620' FNL & 1200' FEL Section 34 T~17S R-28E 3671.6"'
E-351 610' FNL & 2601' FEL Section 34 T-17S R-28E 3673,9"
E-341 660' FNL & 1360' FWL Section 34 T-175 R-28E 3875. 7'
F-321 1610' FNL & 250' FEL Section 33 T-178 R-28E 3674,3"
G-322 2350' FSL & 1100' FEL Section 33 T-17S R-28E 3665,6'
I-272 1300' FNL & 2345' FELL. Section 5 T-188 R-28E 3651,9'
K-231 1700' FSL & 2350' FEL. Section 6 T-188 R-28E 3649,3"
M=-152 560' FNL & 2588' FEL Section 11 T-188 R-27E 3589.8"
M-131 1100' PNL & 1200* FWL, Section 11 T-188 R-27E 3568.3'
G~343 1500' FSL & 1820' FWI, Section 34 T-175 R-28E 3659,5"'
G~332 1575' FSL & 660' FWL Section 34 T-17S R-28E ' 3658.4"
G~323 1500' FSL & 700' FEL Section 33 T-17S R-28E 3663.9"'
H-331 1000' FSL & 1200' FWL, Section 34 T-17S R~28E 3658, 4"
H~321 1050' FSL & 250' FEL Section 33 T-17S R-28E 3662,4"
H~322 750' FSL & 1150' FEL Section 33 T-17S R-28E 3662, 4"
E-301 150’ FSL & 1650’ FWL Section 33 T-17S R-28E 3659,8"
1-282 1150°' FNL & 1270' FEI, Section S5 T-185 R-28E 3655,1"
J-233 2550' FNL & 2050' FELL Section 6 T-185 R-28E 3668,.9"'
K-232 2300' FSL & 1570' FEL Sectiorn 6 T-18 R-28E 3653.1"
K-184 2120' FSL & 2465' FWI, Section 1 T~188 R-27E 3623.8°
J=-223 2630' FNL & 1930' FWL Section 6 T-18S R-28E 3644,3"'
K-192 2020' FSL & 1380' FELL Section 1 T-188 R-27E 3636, 7'
M-151 400' FNL & 1450' FEL Section 11 T-188 R-27E 3604,1°
I-273- 1300' FNL & 1595' FEL. Section 5 T-188 R~28E

3651,.3'
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1L CONSERVATION COMMISSION
. th i
STATE OF NEW MEXICO A
I*. 0. BOX 2088 - SANTA FE l i\ ;fihi
arsm o ‘.L:_..‘,'
DIRECTOR LAND COMMISSIONER STATE GEOLOGIST
JOE D. RAMEY PINL R, LUCERO EMERY C. ABNOLD
Janunary 16, 1978
Atlantic Richfield company . : ¢

Midland, Texas = 79701
Administrative Ordexr NSL-915
Gentlemen:

The Secretary-Director hereby approves the non~-standard
location for 25 Atlantic Richfield Company Empire Abo Unit
Wells, Empire Abo Pool, Eddy County, New Mexico, as shown on
Exhibit 1 of their application dated 12-29-1977 and attached
hereto.

These producing wells are approved under the provisions
of Rule 14 of Order No. R-4549 as amended, in ordex to permit
the operator to complete a more efficient productlon pattern
within said unit in said pool.

W a : N i .\ /
el ; JOK D. MEY
: Secretary-Dirxeg

JDR/RLS/Jx

. _ cc: O0il & Gas. Engineering Committee — Hobbs -
e 0il Conservation Commission ~ Artesia

‘f’ (s
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ACTARTIC RICHFTELD COMPANY
JAMPIRE ALO uNIT
PREIOSUD NON-GTANDARD 1OCATIORNS
Eddy County, New Mexlceo
PHASY 1V
: G, L,
WELL NAME & Nl)ﬂ]]!il}_ - I/)CA’]‘I_\:);\' FLEVATION
Eapire Abo Unit
. E-373 150" FNI, & 15' rwi Scection 35  1-17S R--28E 3670. 1
% : E-~361 620" FNI, & 1200' ¥EL Scction 34 T—17S R-28E 3671,6"'
b E-351 Gl0' INL & 2601' FEL Section 34 T-17S R-28E¢ 3673.9°"
E-341 6G0' FNL & 1560' FVWL Scction 34 T-17S R-28E 3675.7"'
¥-321 1G10*' FNL & 250' YEL Section 33 T-17S8 R-23E 3674,3"
G-322 2350' FSL & 1100' FIL Section 33 T-17S R-28E 3665,6"
1272 1300' FNL & 2345' FEL Section & T—18S R-28E 3651.9'
K-~231 1700' ¥SL & 2350' FEL. Section 6 T~18S R-28% 3649, 3!
M-152 . 560' FNL & 2588' FEL Section 11 T-18S R-27E 3589.8°
M~131 1100* FNL & 1200*' FWL Section 11 T-18S R~-27E 3568,3"
G~343 1500' FSL & 1820' FWL  Section 34  T-17S R-28E . 3659, 5!
G~332 1575' FSL & GGO' FVWL Section 34 1T-17S R~-28E 3658. 4!
G-323 1500"' IS & 700' FEL Section 33 T-17S R~28E 3663.9"
H-~331 1000' FSL & 1200' FVWL Section 34 178 R-—-28E ’ 3668.4"
H-321 1050' FSL & 250' FEL Section 33 T-17S R-28E 3662, 4"
H-322 750' FSL & 1150' FEL Section 33 T-17S R-28SE 3662, 4!
H-301 150" FSI, & 1650' ¥WL Section 33 T-17S R-28E ' 3659,8"
I-282 1150' FNL & 1270' FEL Section S5 T-18S R~28E 3655,1"
J-233  2550' FNL & 20530' FEL  Section 6 T-18S R-28E - 3668.9'
K-232 2300' FSL & 157C' FEL Section 6 T--18S R-28F 3653.1"
-K~184 2120' FSL & 2465' FWL  Section 1 T-18S R-27E 3623, 8"
J-223 2630" FNI, & 1930' rWI. Section 6 T-18S R-28E 3644,3"
R . K-192 2020' FSL & 1390' FEL  Scction 1 T-18S R-27E 3636, 7'
© M-151 400° FNL & 1450°' FEL Section 11 T-18S R-27E 3604,1°
I-273- 1300' FNL & 1595' FEL  Section 5 T-18S R-28K 3651, 3"
-
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North American Producing Division
Permian District

Post Office Box 1610

Midland. Texas 79701

Telephone 915682 8631

April 4, 1978

New Mexico 01l and Gas Comnservation Commission
P. 0. Box 2088
Santa Fe, New Mexico 87501

Attn: Mr. J. D. Ramey

Re: Request for Non~Standard Drilling Locations
within the Project Area of the ARCO~Empire
Abo Unit Pressure Maintenance Project
Eddy County, New Mexico

Gentlemen:

Atlantic Richfield Company, operator of the Empire
Abo Unit Pressure Maintenance Project, acting on
tehalf of itself and the other participating work-
ing interest ownmers, requests administrative approval
under the provisions of Order No. R-4549-B, Rule 14,
under "Special Kules and Regulations for the Empire
Abo Pressure Maintenance Project,” for the drilling
of 25 Unit wells at non-standard locations shoawn on
the attached Exhibit 1,

The proposed non-standard locations mest all require-
ments of Order R-4549-B, Rule 14, said wells being lo-
cated "mo closer tham 660 feet to the outer boundary
of said Unit, nor closer than 10 feet to any qna.rter-
quarter section or subdivision inmer boundary."”

The proposed drilling of these wells is necessary to
complete a more efficient producing pattern to conserve
reservoir energy, promote the greatest ultimate recovery
of Unit reserves, prevent waste, and protect correlative
rights. -

Very truly yours,

Jiad

U- Lu .-.ced

District Engineer
IJN/agp
cc: Mr, Bill Gressett

New Mexico 01l Conservation Commission
Artesia, New Mexico




UNIT WELL

F-362
F-352
F-353
F-322
£-222
G-313
H-312
H-302
H-303
H~294
H-~295
H-281
1-291
1-283
J-234
J-212
J-213
J~214
J-203
K-193
K-194
1-154
1-142
1~143
M-132

. o

ATLANTIC RICHF1ELD COMPANY

EXHIBIT 1

FMPIRE APO UNIT

PHASE V
LOCATION

1850"' FNL & 350' FEL Boc. 34, T-178, N-28C
1330' ¥NL & 1980' FEL Sec. 34, T-178, N-28F
2400' FNL & 2350' FEL, Bec., 34, T-178, R-28K
2480' FNL & 500' FEL  8ec. 33, T-178, K-28E
2100' F81. & 1100' FWL 8ec. 34, T-178, K-268
2000' FSL & 2450' FEIL, Bec. 33, T-178, R~28E
815' FSL & 2525' FEL  Sec, 33, T-178, R-28E
1250' FSL & 1925' FWI, Sec., 33, T-178, R-28E
800' FSL & 1340' FWL Bec., 33, T-178, R-2BE
1200' FSL & 700' FWL Sec, 33, T-178, R-28E
700' FSL & 10' FWL Sec, 33, T-178, R-28E
200' FSL & 660' FEL SJec, 32 T-178, R-2BE
200' FNL & 350' FWL Bec. 4, T-183, R-28E
175' FNL & 300' FEL S8ec. 5, T-188, R-28E
1900' FNL & 2441' FEL. Sec., 6, T-183, R-28E
1900' FNL & 100' FWL BSec. 6, T-183, R-28E
1950' FNL & 1300' FWL, Bec. 6, T-183, R-28E
2450' FNL & 400' FWL BSec, 6, T-18S, R-28E
2400' FNL & 700' FEL. 8ec. 1, T-188, R-27E
2150' FSL & 2450' FEL BSec. 1, T-188, R-27E
1500' FSL & 2130' FEL Bec. 1, T-188, R-27E
750' FSL & 2550' FEl. Sec. 2, T-188, R-27E
100' ¥FSL & 1950’ FWL  Sec. 2, T-189, R-27E
1200’ FSL, & 1900' F¥L Bec. 2, T-188, R-27E
6825' FNL & 1756' FWL Bec. 11, T-188, R-27E

ELEV. - (}. !:.

3674, 6"
3670,3'
Js861.4'
Jees, 2!

aean at

RELP AR
3664.9'
3670,9'
Jees, 8!
3668,2'
J666,1"
3683,4'
3662,7'
3661.0°
3677.6'
3649, 7'
3647.8"
3850, 1"
3660,9'
3638,4"'
3s18,3'
3583, 4"
3555,6°
3528,0'
3540,6'
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STATE OF NEW MEXICO
ENERGY AanD MINERALS DEPARTMIENT

UH.CONSEHVATKJN[MVKHUN

April 26, 1978
JEARY APODACA POST OFFICE BOX ¢088
GOVERNUI STATL LAND Gificl Dl
. BANTA £, NEW M RO a7L01
505) 827-2434

NICK FRANKLIN
SECHETARY

|

atlantic Richfield Company
P. O. Box 1610
Midland, Texas 79701

Attention: J. L. Tweed
Administrative order NSL-937

Gentlemen:

The Division Director hereby approves the non-standard
location for 25 Atlantic Richfield Company FEmpire Abo Unit
Wells, Empire Abo Pool, Eddy county, New Mexico, as shown on
Exhibit 1 of their application dated April 4, 1978 and

attached hereto.

; These producing wells are approved under the provisions
! of Rule 14 of Order No. R-4549-B, in order to permit the
operator to complete a nore efficient production pattern

within said unit in said pool.

Division Director

JDR/RLS/dr

cc: 0il & Gas Engineering Committee - HobLs
0il Conservation Division - Artesia
Central Leasing - State Land Office - Santa Fe
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EXUIBIT 1 ,
ATLANTIC RICHIIELD COMPANY ‘
. EMPIRE ARD UNIT
VHASE Vv t
UNIT WELL LOCATION ELEY, - G, L,
F-362 1850' FNL & 350' FEL  Scc, 34, T-17S, R-28E 3674.6'
F-352 1330' FNL & 1980' ¥EL Secc, 31, T-17S, R-28E 3670, 3"
F-353 2400' FNL & 2350' YEL Secc., 34, T-17S, N-28E 3661.4"
F-322 2480' FNL & 500' FEL  Sec. 33, T-17S, R-28E 3665, 2"
G-333 2100' FSL & 1100' FWL, Sec. 34, T-17S, R-28E 3660, 2"
G-313 2000' FSL & 2450' FEL Sec, 33, T-17S, R-28E 3662, 5"
H-312 815' FSL & 2525' FEL  Sec, 33, 1~175, R=28E 36G4,9'
H-302 1250 FSL & 1925' FWL Sec, 33, T-175, R-28F 3670.9'
H-303 800' FSL & 1340' FWL  Sec., 33, T-17S, R-28E 3665,6"
H-294 1200' FSL & 700' FWL Sec, 33, T~17S, R-28C 5666,2"
H~-295 700' FSL & 10' FWL Sec., 33, T~17S, R-28E 3666, 4"
H-281 200’ FSL & 660' FEL  Sec, 32 T-178, R-28E 3663,4"
1-291 200' FNL & 350' FWL  Sec., 4, T-18S, R-28E 3662,7'
1-283 175" FNL & 300' FEL  Sec. 5, T-18S, R-28E 3661,0"
J-234 1900' FNL & 2441' FEL Sec, 6, T-18S, R-28E 3677.6" .
J-212 1900' FNL & 100' FWL Sec. 6, T-185, R-28E 3649,7"'
J-213 1950' FNL & 1300' FWL Sec. 6, T-18S, R~28E 3647.8"
J-214 2450" FNL & 400' FWL Sec, 6, T-185, R-28E 3650,1" v
J-203 2400' FNL & 700' FEL  Sec, 1, T-18S, R~27E 3650,9"
K-193 2150' FSL & 2450' FEL Sec., 1, T-18S, R-27E 3635,4°
K-194 1500* FSL & 2130' FEL Sec. 1, T~183, R-27E 3618,3"
L~154 750' FSL & 2550' FEL Sec, 2, T-18S, R-27E. 3553,4!"
L~142 100' FSL & 1950' FWL Sec, 2, T-18S, R-27E 3555,6"
L~i43 1200' FSL & 1900' FWL Sec, 2, T-18S, R-27E 3528,0'
M-132 625' FNL & 175' FWL  Sec. 11, T-18S, R=-27E 3540,6"
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North American Producing Division
Permian District

Post Office Box 1610

Midland, Texas 79702

Telephone 915 684 0100

November 20, 1978

Energy & Minerals Department
0il Conservation Division
P. 0. Box 2088

Santa Fa, New Maxiceo 87501

Attn: Mr. J. 0. Ramey

Re: Request for Non-Standard Drilling Locations
Within the Project Area of the ARCO-Empire
Abo Unit Pressure Maintenance Project
Eddy County, New Mexico

Gentlemen:

Atlantic Richfield Company, as operator of the
Empire Abo Unit Pressure Maintenance Project,
acting on behalf of itself and the other partici=-
pating working interest owners, requests adminis-~
trative approval under the provisions of Qrder

No. R-4549-8B, Rule 14 under '"Special Rules and
Regulations for the Empire Abc Pressure Maintenance
Project,'" for the drilling of 50 Unit wells at non-
standard locations shown on the attached Exhibit 1,

The proposed non-standard locations meet- all
ments of Order R-4549-B, Rule 14, said wells being
located "no closer than 660 feet to the outer bound=-
ary of said Unit, nor cioser than 10 feet to any
quarter-quarter section of subdivison inner boundary.

The proposed drilling of these wells is ncessary to
complete a more efficient producing pattern to con-
serve reservoir energy, promote the greatest ultimate
recovery of Unit reserves, prevent waste, and protect
correlative rights,

Very truly yours,

ATLANTIC RICHFIELD COMPANY

11 boe I
OP .

J. L. Tweed

District Engineer
IJN/agp

cc: Mr, Bill Gressett

Energy & Minerals Dept.,
0i} Conservation Dy, .
Artesia, New Mexico

require=~.
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EXHIBIT |
EMPIRE ABO UNIT
PHASE VI
ELEV. WELL
; 33 NAME LOCATION SEC.  TWP-S  RANGE-E
! 3675.9  €-362 1200 FNL & 1200' FEL 34 17 28
366555 D-36)  136' FSL & 800' FEL 27 17 28
3673.5 E-363 650' FNL & 120°' FEL 34 17 28
3680.7 E-374 220" FNL & 700' FWL 35 17 28
'3679.3 E-383 1190’ FNL & 1310'. FWL 35 17 28"
3681.0 E-384  60Q' FNL § 1400 FVWL 35 17 28
3685.5 €-392 959°' FNL & 2600' FEL is 17 28
3686.1 £-393 1100' FNL & 2250' FEL 35 17 28
3677.9 £-394 1000' FNL & 1600' FEL . 35 17 - 28
3676.2 E<395 75' FNL & 1820° FEL 35 17 28
3674.8 F~334 1700' FNL & .620' FWL 3 .17 28
3664.3 F-335 2250' FNL & 570' FuL 34 17 28
3672.1  pl3n2 14500 FNL S 19023' FuL 34 17 28
3662.2  plzh3 2300 FNL & 1675 FWL 34 17 28
3666.9 F-354 1850 FNL & 2550 FEL - 34 17 28
3663.3 F-363  2250' FNL & 1250 ~cL 34 17 28
3679.3 F=373 - 1820' FNL & 150' FWL 35 17 28
\ 3674.8 F-374  2525' FNL & 520" FWL 35 t7 28
3681.2 F=375 1780' FNL & [175' FWL 35 17 28
. 3685.3 F-376 1335' FNL & suu' FWL 35 17 28
3675.6 F=382 240Q' FNL & 1600' FWL 35 17 28
3678.4 F-383 1600' SNL & 2350° FWL 35 17 28
3680.6 F-391  1545' FNL & 1625' FEL 35 17 28
.. 3665.7 G-291  2000' FSL & 1200' FWL 33 17 28
3661.7 G-314  1458' FSL & 2000 FEL 33 Hird 28
3662.6 G-315 1900' FSL § 1450' FEL 33 17 28
3662.3 6-324  2250' FSL & 235' FEL 33 17 28
3661.4 G-334  2400' FSL & 500' FwWL 34 17 28
3662.2 -352  2200' F3L & 1450' FEL 34 17 28
3663.8 6~353  1420' FSL & 2050' FEL 34 17 28
3670.5 G-361  2406' FSL & 300' FEL 34 17 28




Exhibit |
Empire Abo Unit
Phase V!
_ (cont'd.)
i NaAE  LOCATION SEC. TWP-$  RANGE=E |
31660.9 H=341 1200 FSL & 2500' FWL 34 17 28
3663.6 1-292 4857 FNL & 1070% FWi » 4 18 28
3672.9 3-235  1750'-FNL & 1600° FEL 5 18 28
3517.0 K=131 1540' FSL & 6Q80' FWL 2 18 27
3 3523.4 K-142 1700' FSL & 1400' FWL 2 13 27
3533.0 K-143 « 1820' FSL & 2550°' FWL 2 18 27
3558.7 K=161 1310* FSL & 590' FEL 2 18 27
3521.4 L-122 108' FSL & 430' FEL 3 18 27
3501.4 L-123 664' FSL & 250°' FEL 3 18 27
% 3518.5 L-133 804' FSL & 950° FWL r4 18 .27
; 3535.3 L-134 10' FSL & §40' FWL 2 18 27
3552.7 L-155 1048' FSL & 20825' FEL . 2 18 27
3574.8 L-156 600' FSL & 1330' FEL ' 2 18 27
3588.6 L-171 670! FSL & 30Q' FWL. 1 18 - 27
3630.3 L-igi i126° FSL s 1440* FEL | 13 27
3533.2 M=123 1050' FNL & 100' FEL 10 18 27
3557.0 M=133 450' FNL & 1175' FWL e 18 27
3574.8 M-141  225* FNL & 2280' FWL ~ I 18 27
3533.0 M=153 20G6' FNL & 1925' FEL 1 18 27
\ Due to surface conditions, the following wells will be drilled
directionally at the surface location mentioned above, and bottomed
within a circle of 150' radius with its center being the bottom hole
location specified below,
¥ D-361 Surface location 136' FSL & 800' FEL, Sec. 27, T-17S, R=-28E
Tl Bottom hole location 300' FNL & 500' FEL, Sec. 34, T-17S, R-28E
v E-392 Surface iocation 959° FNL & 2400° FEL, Sec. 35, T-i75, R-23¢
' Battom hole location 600' FNL & 2500*' FEL, Sec. 35, T-17S5, R-28E
K-131 Surface location 1500' FSL & 600' FWL, Sec. 2, T-18S, R-27E

Bottom hojJe location 1600' FSL & 250' FWL, Sec. 2, T-18S, R-27E

L-133 Surface location 800' FSL & 950' FWL, Sec. 2, T-18S, R-27€ o
: Bottom hole location 1250' FSL & 700' FWL, Sec. 2, T-18S, R-27E




SIATE OF NEW MEXICU
ENERGY ano MINERALS DEPARTMENT

ACEVITVR ) EN g

Uil. CONSTRIVATION GIVISION

JERRY APODACA December 12, 1978 POST OFNICE BOX 9045
GUAR fiti0R SYATE LAND DIFICE DL
SANTAFE, BEW MLXICQ U200
NICK FRANKUN (001 427243
SLCRLTARY .

Atlantic Richfield Company
P. 0. Box 1610 .
Midland, Texas 79702
-Attention: J. L. Tweed
Administrative Order NSL-999
Gentlemen:
Reference is made to your application for 46

non-standard locations for your ARCO-Empire Abo Unit Wells
as per the attached list, Eddy County, New Mexico,

By authority granted me under the provisions of
Rule 14 of Order No. R-4549-B, the 46 listed non-standard
locations arc hexreby approved. S L i

,
Rry, DR A S b A AP Lt JUA

TN JDR/RLS/dr
cc: ©il Conservation Division - Artesia o )
01l & Gas Engineering Committee — Hobbs i R
. ‘ _ U..-S. Geological Survey - Artesia c '
R i 0il & Gas Division - State Land Office -:Santa Ie
i N A .
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K
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WELL

NANE

E-362
FE~-363
E-374
E-383
E-384
B-393
E-394
E-395
F-~334
F~335
F-342
F-343
¥F--354
F-363
F-373
F-374
F-375
F-376
F-382
¥-383
F-391
G-291
G-314
G-315
G-324
G-334
G-~352
G-353
G-361
H-341
I-292
J-235
RK-142
K-143
K-161
L-122
L~123
L-134
L-155
L-156
L-171
L-191
M-123
M-133
M-141
M-153

EMPIRIE ABO URIT WELLS

LOCATION SEC. TWP-S
1200"' FNL and 1200' I'LL 34 17
650" FNL and 120' rpn 34 17
220' IFFNL and 700' I'WL 35 17
190" I'NL, and 1910' WL 35 17
600" NI, and 1400' I'WL 35 17
1100"' I'NL and 2250' TEL 35 17
1000"' FNL and 1600' FEL 35 17
75" FNL and 1820' FEL 35 17
1700' FNL and 620' FWL 34 17
2250' FNL and 570' FWIL 34 17
1450' FNL and 1900' FWL 34 17
2300.' FNL and 1675' TFWL 34 17
1850' FNL and 2550' F2L 34 17
2250 FNL and 1250' FEL 34 17
1820' FNL and 150' rwL 35 17
2525' FNL and 520' TUWL 35 17
1780*' FNL and 1175' FUWL 35 17
1335' FNL and 700' FUL 35 17
2400' FNL and 1600' FWL 35 17
1600"' FNL and 2350' FWL 35 17
1545' FNL and 1625' ¥EL 35 17
2000' FSL and 1200' FWL 33 17
1450' PSL and 2000' FEL 33 17
1200¢ FSIL and 1450' FEL 33 17
2250' FSL and 235' FEL 33 17
24G0*' FSL, and 500' FWL 34 17
2200"' FSL and 1450' FEL 34 17
1420' FSL and 2050' FEL 34 17
2400"' FSL and 300' FEJL 34 17
1200' FSL and 2500' FWL 34 17
485" FNL and 1070' FWL 4 18
1750' FNL and 1600' FEL 6 18
1700' FSL and 1400' FWL 2 18
1820"' FSL and 2550' FWL 2 18
1310' FSL and 590' FEL 2 18
100' ¥SL, and 430' FEL 3 18
660' FSI, and 250' FEL 3 18
10' FSL and 640' KWL 2 18
1040°' FSL and 2025' PEL 2 18
600' FSL and 1330' FEL 2 18
670' FSIL, and 300' FWL 1 18
1120' FSL and 1440' TFEL -1 18
1050' FNL and 190' PEL 190 18
450" FNL and 1175' FRL 13 18
225' FNL and 2280' FWL 11 18
200' FNL and 1925' FEL 11 18

RANGI-1:

28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28 -
28
28
28
28
28
28
28
28
28
28
28
28
28
28
27
27
27
27
27
27
27
27
27
27
27
27
27
27
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STATE OF HIMW MEXICO
"ERERGY AND MINERALS DEPARTHENT
- OIL COUSLERVATICH DIVIGIOH

IN THE MATTER OF THE HIARING
CALLED BY THE OIL CONUSLERVATION
DIVYISION FOR THLE PURPOSE OF
CONSIXDLERING:

CASE NO. 6409
Order No. R-5906
APPLICATICON OF ATLANTIC RICHYIELD )
COMPANY FOR DIRECTIONAL DRILLING,
EDDY COUNTY, NEW MEXICO.

ORDER OF THE DIVISION

BY THE DIVISION:

This cause came on for hearing at 9 a.m. on Dccember 20,
1978, at Santa Fe, New Mexico, before Examiner Daniel S. Nutter.

NOW, on this__ 16ty _day of January, 1979, the Division
Director, having considered the testimony, the record, and the
recommendations of the Examiner, and being fully adv1scd in the

. premises, _ R

FINDS:

(1) That due public notice having been given as required
by law, the Division has jurisdiction of this cause and the
subject matter thereof. .

(2) That the applicant, Atlantic Richfield Company, secks

approval for the directional drilling of four wells on its
Empire Abo Unit Area, Empire-Abo Pool, Eddy County, New Mexico,
as follows:

In Township 17 South, Rangp 28 Fast:

Well No. D~361, surface location 136 feect from the South
line and 800 feet from the East line of Section 27,
bottom-hole location 300 fcet from the North line and
500 feet from the East line of Section 34; this well
would be designated as being in Unit A of Scction 34.

Well No. E-392, surface location 959 fect from the North
line and 2400 feet from the East linc, bottom-hole
Jocation 600 fcei from tue WNorth line and 250¢C fcot

from the East line, in Unit C of Secction 35.
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A : -
Casce No, 6409 . . ‘ S

Ordexr No. R-5900 ' .

Well No. K~131l, surface location 1500 feet from the
South line and 600 fcet from the West line, bottom-
hole location 1600 fcet from the South llne and 250
fect: from the West line, in Unit L of Section 2; and

Well No. L-133, surface location 800 fect frcem the
South linc and 950 fecet from the West line, hottom-
hole location 1250 feet from the South line and 700
feet from the West line, in Unit M of Section 2.

i ’ (3) That all of the above wells would be bottomed at
i unor thodox laocaticns thhln 150 fceet of the described bottowm-
. hole locations.

(4) That the applicant should be required to determine
the subsurface lcocations of the bottom of the holes of each
of the wells by means of a continuous multi-shot directional
drilling, if said well is to be completed as a producing well.

(5) That approval of the subject application will prevent
the drilling of unnecessary wells, avoid the augmentation of
risk arising from the drilling of an excessive number of wells,

"and otherwise prevent waste and protect correlative rights.

IT IS THEREFORE ORDERED:

(L) That the applicant, Atlantic Richfield Company, is
hereby authorized to directional drill four wells on its Empire
Abo Unit Area, Empire-abo Pool, Eddy County, New Mexico,
bottoming them at unorthodox locations as follows:

In Township 17 South, Range 28 Easl:

Well No. D-361, surface location 136 feet from the South
o . lire and 800 fecet from the Last line of Section 27,

ce bottom-hole location 300 feet from the North line and
’ 500 feet from the East line of Section 34 in Unit A;

Well No. E-392, surface location 959 fcet from the North
Yine and 2400 fecct from the East line, bottom-hole loca-
- tion 600 fecet from the North line and 2500 feet from the
e ’ Bast line, Section 35 in Unit C.

In Township 18 South, Range 27 Cast:

! Well No. K-131, surface location 1500 feet from the

LA . South line and 600 fcet from the West line, bottom-—

‘ hole location 1600 feet from the South line and 250
fecet from the West line, Section -2 in Unit L; and

- e - P L RE L iy
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Casc No. 6409 .-
Order Ho. R-59Q006

Well No. L-133, surface location 800 fect from the
South line and 950 fect from the West line, bottom=-
hole location 1250 feet from the South line and 700

< fect from the West line, Scction 2 in Unit M.

(f) That all of the above wells would be bottomed at
unorthodox locations within 150 {zet of. the described bottom-
hole locations. |

PROVIDED HOWEVER, that subsequent to the above-described
dircctional drilling, should any of said wells be a producer,
& continuous multi-shot directional survey shall be made of
the wellbore from total depth to the surface with shot points
not more than 100 feet apart; that the operator shall cause
the surveying company to forward a copy of the survey report
directly to the Santa Fe office of the Division, Box 2088,
Santa Fe, New Mexico, and that the operator shall notify the
Division's Artesia District Office of the date and time said
survey 1is to be commenced.

{3y That Form C-1l05 shall be filed in accordance with
Division Rule 1105 and the operator shall indicate thercon
- true vertical depths in addition to measured depths.

(4) 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 the day and year herein-~-
above designated,

STATE OF NEW MEXICO
IL CONSERjATION VISION

Director

SEAL

£d/
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Application
Submittal
Date

9/10/74

Bmpire Abo Unit
Infill Wells Approved
By Now Mexico 0il
Conservation Division

Status 6-1-79

Phase Well Conmplcted "o Be Completed
Z"‘A F-331 X
J-211 X

Exhibit 2
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Application

Submittal

Date Phase
3/6/75 1

Added Well

Well

E-371
E-381
r-351
G-291
G-311
H-261
H~271
H-291
I-231
J-191
J-201
K-181
L-111
I~151
M~-121

J-231

Exhibit 2
Empire Abo init

Infill Wells Approved
By New Mexico 0il
Conservation Division

—_ Status 6-1-79
To Be Completed

Completed
~——r-rrea

B

[nalited

><><><><><><><><><><><
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Application
Submittal
Date

Phase,

Empire Abo Unit

Infill Wells Approved

By New Mexico 0il
Conservation Division

Well

Status 6-1-79

Completed

12/8/75

Added VWells

II

E-382
E-391
E-401
F-371
G-312
G-321
G-331
G-341
I-271
J-202
J-221
J-232
K-182
L-111
1~131
1~132
L~152

K-191
G-301

X
X
Deleted

BB B B BB BB B B M M X

Eali-

To Be Conpleted

Exhibit 2




Application
Submittal
Date

10/22/76

Empire Abo Unit

By New Mexico 0il
Conservation Division

Status 6-1-79

Phase Well Completed To Be Completed

111-A F-332 X
F-361 X
G-342 X

Exhibit 2
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Application

Submittal

Date Phase
11/3/76 111-B

Added Wells

Inf

Exhibit 2

Empire Abo Unit
ill wWells Approved

By Necw Mexico 0Oil

Con

Well

E-372
E~401
F-372
F-381
G--351
H-272
H-292
H~293
H-311
I-281
J-222
K-141
K-183
1~112
I~-121
L~153
M-91

M-101
M-122
N-91

F-341
F-372
¥-333

servation Division

Status 6-1-79
Completed To Be Completed

X
Deleted

Mopd B P DE A M MK M X

Deleted
X
X
X Changed Number to M-901
X
X
X Changed Number to N-~901

oM
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Application
Submittal

Date Phase
12/29/77 18%

Infil

Well

Empire Abo Unit

1 Wclls Approved
By New Mexico Oil

Conscrvation Division

Statns 6-1-79

Completed

To Be Completed

E-373
E-361
E-351
E-341
F-321
G-322
I-272
K-231
M-152
M-131
G-343
G-332
G~323
H-331
H-321
H-322
H-301
I-282
J-233
K-232
K-184
J-223
K-192
M-151
1-273

Ea BB B - - S

Fell ol o I BB -

PO N

Exhibit 2




Application
_ Submittal
; Date Phase
: 4/4/78 A\
T - Added VWells
2, ¥
ﬁtf‘
- i

Inf

Con

Well

F-362
F-352
F-353
F-322
G-333
G-313
H-312
H-302
H-303
H-294
H-295
H-281
1-291
I-283
J-234
J-212
J-213
J-214
J-203
K-193

- K-194

L~154
I~142
1~143
M-132

I-251
1-261

Empirce Abo Unit
111 Wells Approved
By New Mexico 0il
scervation Division

Status 6-1-79

Exhibit 2

Completed To Be Complefaa

PR e DA DA DG B DA R D D4 e e

Deleted
Deleted
Completed as J-212

Ea i T




Application
Submittal
Date

11/20/78

Phase

Vi

EXHIBIT 2

EMPIRE ABOD LNIT
INFILL WELLS APPROVED
BY NEW MEXICO OIL
CONSERVATION DIVISION

Well

D-361
kE-362
E-363
E-37h
E-383
E-384
E-392
E-393
E-394
E-395
F-334
F-335
F-342
F-343
F-354
" F-363
F-373
F-374
F-375
F-376
F-382
F-383
F-391
G-291
G-314
6-315
G-324
G-334
G-352
6-353
G-361

Status, 6-1-79
Completed To be Completed

M X X X X X X X

Deleted

b4

M XX X X X XX X X X X X

XKOoX X X X X




Page 2
Exhibit 2 EMPIRE ABO UNIT
INFILL WELLS APPROVED
BY NEW MEXiCO Oii
CONSERVATION DIVISION

: Application
i Submittal Phase Well Status, 6-1-79
¢ Date Completed TJo be Completed

1t/20/78 Vi H=-341 : X
1-292 X
J-235 X
K-131 X
K-142 X
K-143 X '

K-161

L-122

L-123 X
L-133
L-134
L-155
L-156 .
L-171 X
L-191 Deleted
M-123

M-133

M-141

M-153

Added Wells F-336
F~364

X X X X

%O X M X X
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PAGE 2

)

*IN THE MATTER OF: )
' )
.Application of Atlantic Richfield Company )
for a unit agreement, Eddy County, )
New Mexico )
)
)
)
IN THE MATTER OF: )
)
Application of Atiantic Richfield Company )
)
)
)
)

BEXFORI THE
NEW MENICO OII, CONSERVATION COMMISSION
MORGAN HALL
STATE LAND OFFICE BUILDING
SANTA FE, NIEW MEXICO
Wednesday, April 25, 1973

EXAMINER HEARING

for a pressure maintenance project, Eddy
County, New Mexico )

BLFORE: Richard L. Stamets
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MR. STAHNTS:  They aro.
Now, have you propared or has there beon preparcd undey
your direcction ccrtai# cxhibita foxr introduction in this
cage?
Yeco, sir. Thore has.
And they have been marked Exhibits 4 through 122
That's correct.
Refer to Exhibit 4 and explain what this is and\what iﬁ
shows. |
Exhibit 4 happens to be a map of the Empire-Abo pool
contoured on the top of the Abo porous reef. The subsoca
contours arxe shown. You can recadily see by looking off to
the southwest that probably the structurally highest well
in the field is the Malco Federal Number 8 which ha§pens to
be located in the northwest quarter of the southeast
quarter o§§9, 18 South, 27 East, at the top cf the Abo
reef at minus 1621 feat subse&, as you can see tharae.

From this point, the crest of the reef can be follocwed
around dipping at about 1 degrep. Approximately;;iles cast
of that point, the crest of the reef dips below water-oil
contact in the Abo formation which was determined by
tha engineering committea to minus 2665 foet subsea. Thae
heavy ddshed line:is the unié arca which was approved by
USGS as baing a proper area for unitization of tha Abo

formation.

(
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/ 7 And in January that production js 25,030 parrels of !
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1]' bottom, éaily water production, so label‘edj‘_ww 1
, 2 And in January that production is 25,036 barrels of
H 3 vater per day vhich amounts te about 9 per cent of the
4 water-o0)l combined production. That amount of production x
H 5 to 2-~1-73 represents 23.4 per cent of the oriéinal oil in
| |
:} 6 place.
¥ Moving up to the next curve of cumulative gas, you see
8' that along with this o0il production we have had gas
% production, of course. 2and our cumulative gas production
; s -7 as of the end of '73 is 118 billion cubic feet. The curve
e \ TIEINE £ _
% '% ?f on the thte is in, well, it's égain, it's in millions of
? %i: barrels of o0il for the cumulative. And it is in billions
? %gf? of cubic feet for the gas cumulative. So we have produced
] b :
?- E? almost 90 million barrels in this curve of oil and the
i ;% 118 billion cubic feet of gas through the yearrgfml?72. :
: — e —
? i EQ If wve move on up to the curve that is plotted arro;;\\ ;
~d 5% the top, this is as indicated on the left margin, this is ‘
| i - n - your reservoir pressures, ps;nt; per square inch on the
o i A 19 vertical scale, Plotted it is the heavy line as indicated
.- L 20 by words "Reservoir Pressure.” 2355 is the point back
o E 21 Bere in November of 1957 at the beginning of production,
i;v ' ~ The last pressure survey taken in July of 1972 was
' {} ’3 1,418 rsi, again plotted fax ovex hcrc-to right from the
%E] 24 Ljiif§i3_9£ﬂ5372 The other curve_ghiskkzshﬁivi? t yet
. o discussed is the gas-oil ratio curve which agai‘;»ﬁi:;hown
| fozeeet P70 N L
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1 bottom, daily water production, so 1nbe¥cd,
2 And in January tliat production ias 25,036 barrels of
7 3 wvater per day vhich amounts to abkout 9 per cent of the
? 4 water-o:il combingd production. That amount of production
‘j 5 to 2-1-73 represents 23,4 per cent of the oriéinal oil in
6”1 place. |
»f 7 Moving up to the next curve of cumulative gas, you see
g 8 that along with this oil production we have had\gas
3

e — 7 R - :
4 ! o as of the end of '73 is 118 billion cubic feet. The curve
A L? - o . . . . . . . .
: : ' on the white is in, well, it's again, it's in millions of
; g :
H E 3 12 barrels of oil for the cumulative. And it is in billions
£ §jj;;gl§i of cubic feet for the gas cumulative. So we have produced
g Pl 13-l
3 P AN | . . . .
§ o Eiliﬂ‘kz almost 90 million karrels in this curve of oil and the
& [ ‘.: -I" . -
. § =L N 118 billion cubic feet of gas through the year of 1972,
§ 1 015 (;
; Cﬁ _Jl =z If we move on up to the curve that is plotted across
e & . O W
5 ui © q* 9 - . . .
4 0 17 10 the top, this is as indicated on the left margin, this is
gk 18 your reservoir pressures, boints per square inch on the
i 5 vertical scale. Plotted it is the heavy line as indicated
2y i :
) s
. £ L by words "Reservoir Pressuvre," 2355 is the point back
e 20 |
¥ ¢§g‘ . here in November of 1957 at the beginning of production.
L S 2 : _
, - 99 The last pressure survey taken in July of 1972 was
.
.}] _
I . 1,418 PSI, again plotted far over here to right from the
: r; o4 niddle of 1972, The other curve which we haven't yet
o discussad is the gas-o0oil ratio curve which again is shown
i 5 ,
§
!:J 1




17 i
on up here with the Ragervolir Prossure curve. The gas-oil
2 ratio curve is read over here in the right margin. Gas~oil
é} 3 ratio i3 cubic feet per barrel of oil, I think you can
;} 4 see that in that early days it was average perhaps, 1,100
: 5 cubic feet per barrel., That had been a gradual increase
6 in the pool to the gas-oil ratio. Howaver, it's becen :
} 7 w holding pretty steadily in the last few years and cdrrently
E 8 is averaging 1,300 cubic fgggwger bg{{g}mggghijsoo ?BEEE///
% 9‘ feet per bagggLL,///f/ﬁ’ﬂ
g 10 Q Now, have the working interest owners formed an engineering
% 11i cbmmittee in connection with the study of unitization in
% 12L this area?
13 A Yes, sir. They certainly have.

14 Q When was that formed?

15 | A That was formed at a working interest owner's meeting in
. 16 October of 1967. |
I 1711 Q What was the purpose of the formation of this committee?
N ?] 18 A The primary purpose charged to the engineering subcomalttee.
i 19'P Actually there were two primary purpéses. First, to
&

;. R 20k detefmine the proper area to be unitized. And second,

to worl: up a number of parameters which would be sultable

el
3
~N
[

£,

- g] 22 as a basis for the working interest owners and to negotiate
tL 23 possible particivetion in a possible future unit.
ﬁ} 24 Q Ovexr what period of time Aid £ho engineering commitice maetd
;fg 254 A It met in work sessions virtually continuously for anyone
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1 fiecld that has had a great deal more capacity than the

allowables. And as you can see in the middle '60's 15 to

b

f g 3 16 thousand barrels a day and the market demand began to
| ]

4 pick up.

R

5 The Cormission upped the New Mexico Allowables. You
6 can see the Empire-Abo‘’s rate going right up. If you

‘5 7 plot an allowable curve to the state of New Mexico, it will

be parallel to this thing right here. Moving on out to

current times, I might say that just happened at the time

|i we plotted this curve. We didn't have January's data.

SRR R B

The curve shows that we are, I'm still on the cil rate
curve., Xt shows that we are producing at the end cf the
year 1972 approximately 25,500 barrels per day from the pooll

as a whole.

A M 2 R IS R L T

Moving up one curve, you find that cumulative oil

b S O
s

curve. This is the increased oil production in the

[

=3
B
5 | 54
A

original first production back in Hovember, 1957, to
1-1-72. And you see that as, I mean, 1-1-73. And you see.

as of 1-1-73 approximately 89.5 million barrels of oil had

=
—
(]

20 been produced from the resexrvoir.

o1 {1 @ Do you have any later figures on that?

A Well, we do have January which, you might imagine, is about

55 R AR A R A o

w
o
[NV
o]
™

L

23 - the same as December, Allowable stayed the same, Ii's

__\_J/"‘

) 25,625 barrels of oil per day. I might mention the water

s
Pkt et

at this time is plotted on the low slide line down toward

-~
.

N

831
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1 bottom, daily water produc ion,ﬁa:‘tazi;;;.‘“— §
| S, 253e bt /2 %7/
” And in January that production i3 25,034 barrels '
4 F
3 vater per day vhich amounts to abkout 9 per cent of the !u
4 wvater-o0i1l combined prochtlon. That amount of productlo?/_ g
D 3
5 to 2~ 1 73 represents 23,4 per cent of the original oil in 3
5 6 place.
; 7 Moving up to the next curve of cumulative gas, you see
f; 8 that along with this o0il production we have had gas
§ 9 production, of course. 2nd our cumulative gas production
3
g 10 as of th?.e?d of '73 is 118 billion cubic feet. The curve
g 1 on the éﬁlge is in, well, it's again, it's in millions of
g 12 bharrels of oil for the cumulative., And it is in billions
i 13 of cubic feet for the gas cumulative. 8So we have produced
B ; 14 almost 90 million barrels in this curve of oil and the
>‘§ 15 118 billion cubic feet of gas through the yeaf of 1972,
IGJE If we move on up to the curve that is plotted acroass
17" the top, this is as indicated on the left margin, this is
,;:';:- g | 18 your reservoir pressures, b;;ﬁﬁg per square inch on the
) §‘ 19 vertical scale., Plotted it is the heavy line as indicated
‘gé 20 by words "Reservoir Pressurc.” 2355 is the point back
: ;g; 01 Here in Novembexr of 1957 at the beginginq of production.
i*%) ~ The last pressure survey taken i% July of 1972 was
" ;g 23 1,418 TSI, again plotted far overx here to right from the
5} ” middle of 1972, The other curve which we haven't yet
S
.Ti ”e discussed is the gas-o0il ratio curve which again 1is shown
i - - ] I




1 by necessity. MNevertheless, the attempt was to reflect

the types of wells that are in the reservoir at the present

n

time, but I want to embhazize that these are not recal

—
Wy

“ 4 tests. This 1s a hypothetical production, becaunse wo
3 5 haven't got through Harch, 1974 yet. We will get therxe, vie
6 hope.
J 7 Okay. 2And then you move on over. That's the first
é two pages, and then\you move over to the last thrée pages,
g? i~ﬁ T‘ l, 2, 3. And some of you, I'm sorry, will not have the
M e :
g , gé 1q l very last page which is a table of £fluid properties wversus
g ; { reservior preasure, but we will get them to., fThat's just
g é ;S ié i% 5 a foul up on our part, but aﬁy way those last three pages
g }f ;g ?3 are simply, they simply show how we arrived at the voidage
'§ :i:ég l? i values that are over here on pages 1 and 2.
gﬁ :j 3 So under this allowable plan, the projeét area
S R -
f Q qqsg ' reservoir voidage I want to emphasize will be reduced to .
. 1 17 less than half of the current primary reservoir vo%dagés.
; i 18 || @  Now, refer to Exhibit 8 and explain what this is and what
>‘F 19 it shows.
| L N ,
; . o0 I A Well, Exhibit 8 would try to throw a little more color
gii‘lE 21 into the proceedings here. Christmas red and green.
*2, r 22 This is the same wmap that we looked at back over here

rr———

——n
. 4 vl Lo 1%
N
S

23 on one of the earlier, well, I guess it was Exhibit 4,
the very same structure map, the same unit outlined and so

o forth; but it does now have the 8 Injection wells as the
__—xed triangles, the sanie 8 wells we looked at in

WN.,
Jo—
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I'xhibit 1 on the plan of operation on, I believe, Exhibit
6 a whrile ago,
why were the injectioi uclle located as you have showvn
them on this presentation?
tlell, of course, there are a number of factors you have got
to consider, Of course, our intent here in vhat we are
going to do is put this down in the CGas Cap. So that was
mmber 1. Ve want to distribute it as equally as possible
to maintain pressure as much as we can throughout the
reservoir,

So the attempt is to-distribute the wells
volumetrically overx thé reservolr,
And the Gas Cap is toward the north border of the reservoir?

Viell, the Gas Cap is over the whole structure virtually

Pl

"" .
and along the whole rest of the reaf and and back to the -

back reef. And these wells are located, of course, in

the Gas Cap. This was a primary consideration., You

s
e —

have gotméb consider permeability,'infecti;igilwéréb§ou
going to be able to get gaé in the wells, and then
naturally, and this is why the green tfacts are on here.
These green tracts are the same tracts that Mr, Embry
had on his map being those tracts that we have now reason
£t

to belicve Yikely will be in the unit, Naturally, we do not

want to damage in any way these tracts; and, therefore,

we are locating our inidection wells as vou can see by
!

iooking at Ixhalit A at least two locations avaV,

SRS e e
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y 1 to be any point in repeating it. There is a little moxe
2 iyjformation in ‘fhcrc. Paragraph 3 now is the basic
] 3 concepts.»’_y Now, I'm over on page 4. Paragraph_,;}w;s‘_‘t:_@z_m
: 4 bé;ﬁ;mc»:;)ncepts. "A, Field production history and ReservoirB
} .
5 Numeric Models Studies have demonstrated that resewvoir
W 6 L recovery is governed By a gravity drginage mechanism/,/" With
, 7 " “unitization,the operaﬁor will;:eable to méximi.zé /beneficiai
[—pw effects of this most efficilent recovery mechanism by
ij 5 ‘ z 9 careful ohservation of weil performancé and shnf:ting in
f: : j or curtailing production frqm inefficient wells.
é ' f A' 11‘ m; Paragraph B. Injection of plant residue gas -will act
§ i 12'] i toward pressuig)maintenance and o:derly ‘control’ of
g ;}: QJ 1§ 3 expansion of the secondary gas cap.”
fr:fj 81 | O'E These are the concepts by which we will do our best
. {E :o_i 1 g, to operate this‘ reservoiyr, this unit area. Paragraph 4"
! TS |V covers the sprecial ~::‘ules that we are golpg to request.
] 1"! 17 Il @ Go ahead and explain what the special rules are thai: you
BN i;} 18 are proposing. . |
{J g 19 A Paragrapﬁ 4 "Special Rules. A. Uni't*: .Allowable. Starting
L 20 on th‘e effective date of the unit, the unit will receive a
S 21 unit allowable, calculated so that Unit Area reservoir |
, {] 22 voidage will not exceed average dally reservoir voldage rate
L 23 for 1972." YLet me see. Where am I? “This will result in
i] 24 an increase from curxent 23,600 BOPD to about 30,000 BOPD
; ,—i 25 for the Unit Areca."
b o - L e
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EXH

EXH. 1

BEFORE 'T'HE
NEW MEXICO OXL COMNSFRVATION COMHMISSION
Santa Fe, Netv Mexidgo
April 10, 1974

EXAMINER HEARING

S e A B G Se ks Gl Gerd S G GRS et GAae  ed s

IN THE MATTER OF:

Service 041l Company for
a unit agreement, Eddy
County, Hew Mexico.

)
)
)

Application of Citles )
) .
) Case No. 5212
)

i
:
i
§
T T T T I e e

i

i and

)
)
Application ot Citiles )
Service 04l Company for )
a pressure maintenance ) Case Mo, 5213
project, Eddy County, )

New Mexico. )

et o o o A e i A....M“

BEFORE: Richard L. Stamets, Examiner.

TRANSCRIPT OF HEARING

APPEARANCES

For the Mew Mexico 01l
Conservation Commligsion: Thomas Derryryberry, Esq.
Legal Counsel for ths
Commission

State Lang Office Bullding
Santa Fe, New Mexico

THE NYE REPORTING SERVICE
STATE-WIDE DEPOSITION NOTARIES
225 JOHNSON STREET
SANTA FE, NEW MEXICO 87501
TEL. (505) 982-0335

Page.... . b
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you're holding the pressure up longer and you get this

CIIRISTIANSON-DIRECT

CASE 5212 & 5213
Page. 61

e e

ﬁow, this same factor immediately prior to unitization

in Septémber,for which I just gave you the voldage filgure
for the Unit,was 2.4%6 reservolr barrels, I don't have this
in the table but, in other words, although we increased

the o0ll rate from 23,252 to 32,891 barrels per day, we
reduced the voidage-efficlency factor from 2,66 reservoir
So we had a

barrels per stock-tank barrel down to 1.71,

sizeabla reduction, and, of course, the lower you get with

——

reservoir-voidage-efficiency factor simply means you're
-—— T
voiding less space per barrel of production and therefore -

T ————

Increased effect in a gravity drainage reservoir; the longer
you can hold the pressure up relative to'oil production

the more recovery you are ~oing to have. This 1s another

way of stating.the fact.that you have aflattening in the

pressure curve and the flattening Js because of this im-

it Lo

proved efficiency factor. .

s

..+ QOkay, moving ;o Column 7 here we gimply took the
total 56,319 resexvoir-net-voidage rate divided by-those
221 wells over there in Column 1 and got a figure of 255
regexrvolr barreis per day, reservoir-voildase rate, just
putting it.on a per well baslis,

“Column 8 puts the allowable production of 56,513

THE NYE REPORTING SERVICE
STATE-WIDE DEPOSIYION NOTARIES
225 JOHHSON STREET
~ SANTA FE, NEW MEXICO 87501

TEL. [505) 932- 0386
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CASE bﬁ' 53 . .oo----——7| BEFORE THRE
B ’~NLW NEXICO OIL CONSERVATION COMMISSION

Santa Fe, MNew Mexiloo
April 10, 1974

EXAMINER HEARING

IN TIHE MATTER OF:

Service 01l Company for
a unit agreement, Eddy

County, New Mexico.

)
)
)
Application of Citles )
) .
) Case tlo, 5212
)
)
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IN THE MATTER OPF:

)
)
)
Application of Cities )
Service 0il Company for )
a pressure maintenhanse )
project, Eddy County, )
New lexico. )

i )

Case No, 5213
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BEFORE: Richard L. Stamets, Ex=nx dner.

TRANSCRIPT OF HEARING

APPEARANCES

For the MNew lexico 011

Conservation Commission: Thomas Derryberry, Esq.
Legal Counsel for ths
Commission

State Land Office Bullding
Santa Fe, New lexlco

THE NYE REPORTING SERVICE
STATE-WIDE DEPOSITION NOTARIES
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L A B O T N

S G

L

CHRISTTANSON-DIRECT
92

comparisons I was making earlier, and the only place that
gag can come from iy the big unilt which adjoins it and
which is counnected, which I certainly believe and which
we've had testimony from the Citgo witness that the two

unit areas are conmected,

tion of correlative rights?

P///,,,._,-§;;:~;e move ahesad further in this summation.
We feel that 3f the Citgo Unit is_governed by the éame
voidage formula and controls as the‘Argo Unit it w}ll
give the NMOCC a means to reduce Citg6 Unit_reseryo%r
voidagg below present levels, admittedly somewhgt ipgffi-

clent as we have seen here, regsulting in more efficient

operations of the reservoir and tending to increase the.

_thing that operate on them, when you set thgmpgfyoidaggvu
Limit 1like you've set us a voidage limit, then-they're
going to be'go%ng out there and spending money to work
over wells and try to get as léw in the reef as they can
and produce at as low a gas-oil ratio as they can because
they've got that}1559 borrel a day voidage number staring

them 1in the face and we've got & number staring us in the

”////,//f”"“‘\\ THE NYE REPORTING SERVICE

STATE-WIDE DEPOSITION NOTARIES
225 JOHNSOM STREET
SANTA FE, NEW MEXICO 87501
TEL. (505) 982-0386

CASE 5212 & 5213

Page... . 0L .

Q And that in itself, in your opinion, is a viola-

A Yes, sir, I would say that it ig, in my opinion.

ultimate oil vecovery from the pool and 1 mean that the sams

Il 4
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CHRISTIANSON~DIRECT CASE 5212 & 5213
Page. .. 93

face and believe me it cieates qulte an ILncentive to go

for the low-ratio wvells in terms of production, and this
is what you'd want to do in this reservolx if you want to
maxlmize ultimate recovery. So setting a voidage limit {is

— el

quite a carrot in frount of an operator to try to get

his ratio down as low as possible whereas in a gas-siphon

type operation this ig pot as critical, (About the only
PR e T —

.
thing that's critical 1s how much gas can you get in that

injection well, Now, okay,'aé:l wanted to say again,
in satting a reservoir voidage limit for the Citgo Unit
Atlantic Richfiield rec0mmends the NMMOCC use iés best
judgment after a complete review of the facts, hbwéber,
we strongly recommend a voidage limit no greatex than
1559 resexvoir barrels per day be ‘granted to the Cltgo
Unit, and just as is the Arco Unit the Citgd Unit should
be required to Inject back into the Abo gas cap all
available plant residue gas, That completes my summation.

MR, HINKLE: We would like to offer into °
evidence Exhibits 1 through 5,

"MR, STAMETS: Is there any objection to Exhibits
1 through 57

MR, RELLAIIN: Wo objection

THE NYE REPORTING SERVICE
STATE s tonnson snEEr

SANTA FE, NHEW MEXICO 87501
TE£L. (505) $32-0386
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SINGLE WELL MULTIPHASE CONING SIMULATOR >7

(3~PHASE COMPRESSIBLE CONING)

Introduction

This program is designed to predict the ability of. an i
individual oil or gas well to cone fluids into the wellbore. ‘
The model is extremely flexible in that a large variety of
conditions may be simulated with only a minimum amount of
data input. .

The program is particularly useful for determining the
effect of coning gas downward and/or water upward into the
wellbore perforations as producing rates vary. Descriptive
output is generated to show the cone growth and the changes
that occur in saturations within the cone area. As gas and/or
water is coned into the wellbore, production rates reflect
the change to multiphase flow. The program numerically solves
the partial differential equations which describe three-phase
compressible transient flow in cylindrical coordinates. That
is, an R-Z (radial-vertical) coordinate system is employed so
that the reservoir under consideration assumes symmetry in
the angular direction. The geometry is shown in Figure 1.

-~ - S N S
oL core oy
ARcCo B woo d |

CASENO.__ 46553

FIGURE 1

The reservoir has the shape of a right circular cylinder with a
radius (R) and a thickness (Z). The wellbore with a radius (RW)
is located at the center of the cylinder from which production
and/or injection of fluids occur. Areal reservoir heterogeneties
are accourted for by variable permeabilities, porosities, and
saturations which are read as input data.



58
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Y .
. Ring 3
. Ring 2 ™
. Ring 1 g
RW \ \
\ ! :
, i
ﬁ o Layer 1 e o — — % _____ B
j 1
. _lLayer 2. _ _ . _ _ _ 4 ______
\ | |
e~ Layer 3. _ . ____VYV______
, { 1 T
Layer 4 i "
; e FIGURE 2

The areal reservoir description is described by concentric
rings as indicated in Figure 2. Vertical heterogeneties are
accounted for in a similar fashion with various reservoir
layers, again shown in Figure 2.

The solution technique employed in this model is
unconditionally stable which means that the time step size is
limited only by the desired accuracy and not the pore volume
of the smallest cell. This model typically employes time steps
where 1000 times a block's pore volume can flow through it in a
single time step.

The final result is a coning model which simulates years
. 1 of real time in seconds and solves problems for a few dollars
: which a few months ago cost thousands.

Special Features

-By simply manipulating the input data the program
can handle a domal reservoir geometry rather than
cylindrical shape.

g‘;"‘-‘;‘..( .

-Gas—-o0il ratios and water-oil ratios are monitored each
time step to reflect the growth of the unwanted phases.
When one or both of these indications increase to a
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pre-set limiting value, the computer run is ended
to prevent additional unneeded calculations.

+The program allows different fluid properties and
relative permeability and capillary pressure data
‘for different layers.

-The unconditional stability allows very large time

. steps resulting in a model which will simulate years

of real time in a few minutes.

Time steps can be specified by the user or can be
automatically selected by the program. The automatic
selection process is designed to choose time steps

. which minimize the running time while keeping the

numerical errors within a specified bounds.

A restart feature is included in the program so that
the user can study alternatives which differ only in
‘the late stages of the flood without repeatlng the
entlre run each tlme.

“lmThe program checks for a variety of types of data
-:-input errors and in the event of their occurrence,

terminates the run and prints the error which occurred.

+Predicted results are monitored at each time step

" through a cumulative material balance (for each phase)

for the entire reservoir and by an 1ncremental material
balance for each time step.:

+A minimum amount of input data are required,; as
options are available ranging from a homogeneous

reservoir option with very little input data requirements,

- -up to a full heterogeneous reservoir option where prop-.

erties can be varied at each grid hlock.

*A horizontal fractlon can be simulated by varying only
the lnput data. .

-The user has control over the tlme and amount of output

so that detailed information can be obtained for match-
ing field data at any specified times.

- *Determine optimum producing rates by simulating many

different producing rate conditions
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‘Determine optimum location of perforations

‘Improve reservolir descrlptlon or obtain information
about aquifer activity by history matching

-Select optimum well density within a field by comparing
results which use various external drainage radii

*Achieve the twofold objective of determining a producing
rate which inhibits serious coning and at the same
time effectively drains the reservoir

‘Perform depletion and pressure maintenance studies of
single well reef pools (a single study predicts field
performance while determining ultimate sandwich losses)

Examples "

A recent application of this model was a depletion study
of a number of single well reef pools under various operating
strategies. These results were presented to a regulatory body
and the result of the hearing increased allowables for these

pools 40%. At the same hearing 90% of the pools in the same
area had allowables cut over 20%.

Another recent appllcatlon of this model was a coning
study of 2 large gas field in Canada. Early in the life of
this field, a number of the wells began producing water and the
operator became concerned about the future performance of this
field. An extensive study was undertaken to determine:

-

1) the water influx into the gool

2) the individual well performance at various production
rates

The study was completed and future rate schedules were

~determined which minimized water production. Coning was found

not to be as serious as originally expected since reasonably
large rates were permissible without serious water production.
The field has been producing as predicted for five months.

Basic Equations

The equations used in this model to describe compressible
multi-phase fluid flow in a porous.media are a combination of
the continuity equation plus Darcy's Law and are as follows:
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kkro 3 So
Ve V{py-p,9h) + = o5 (g) 0il (1)
Bouo o %Yo ov ¢3t BO
kk g

rw w
)

3
Veg— V(p. -p.gh) - q:. = ¢xe(o— water (2)
Bwuo W W wv 3t Bw . .

kkr ' kkro
| -0 h + YeR . —m— - h) - =
v Bg“g V(pg Py g) v RSBouo(pO pogh) - Agy
] so Eg
¢x={z— R_ + ) gas (3)
at Bo s Bg .
So +~sw + S, = 1.0 ‘ | (4)
Po = Py * Peowo (5)
Pg = Po * Pego . (6)

These equations are expanded using a cylindrical coordi-
nate system (R-2). The resulting equations are approximated by
a fully implicit difference scheme which is unconditionally
stable. This means that large volumes of fluid can pass through
the small reservoir blocks near the wellbore in a single time
step.  In addition, large saturation changes may occur in these -
blocks without causing any numerical difficulties. A fast, stable,
and accurate numerical scheme is used to solve the resulting
non-linear system of difference eqguations.

Nomenclature_

Variables: -

B = formation volume factor, Rﬁ/STB or RB/MCF
g = gravitational constant |

h = elevation

k = absolute permeability

kr = relative permeability
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. p = pressure

[ Pc = capillary pressure
Rs = solution gas-oil ratio i
S = saturation

t = time

¥ = viscosity

¢ = porosity
p = density

. Subscripts: - |

.. 9 = gas phase
go = gas-oil system
o = oil phase
w = water phase
Qo = water-oil system

Input Data Requirements

U The reservoir description includes:

a) Geometry such as thickness, drainage radius, well-
bore, size and outline of reservoir

;,f ' b) Porosity and absolute permeability distributions,
i.e., stratification

c) Location of initial gas-oil and water-oil contacts
or initial fluid and pressure distributions

i. The {luid properties needed are:

4

a) Formation volume factors, solution gas-oil ratio
and viscosities as functions of pressure

Y o

TANE h) Relatlive permeability
sat

ca nd capillary pressure data
as functions of

Ve
uration




63

The required operating information is:
a) Well locations and rates

b) Production strategy for workovers, limiting GOR
and WOR information, etc. '

In many cases, much of the above input data, required by
the model, is uncertain or even unavailable. This, however,
is not a serious drawback 1f reservoir performance data is
available. The performance data is used in what is called the
history matching phase. This is where the uncertain or unknown
data is adjusted until the model simulates the actual reservoir
performance. A very accurate reservoir description can often
be obtained by history matching.

Typical performance data which are useful for history
matching purposes include individual well pressure as a function
of time and production and producing gas-oil or water-oil ratios.
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Aulanticst chfieldCompany  North American Producing Division N
Permian District ‘#
Post Oftice Box 1610 N N

Midland, Texas 79701 '<'§
Telephone 915682 8631 1Ly

April 25, 1973

United States Department
of the Interior

Geological Survey

P. O. Drawer 1857

Roswell, New Mexico 88201

Attention: Mr. N. O. Frederick (6)
0il and Gas Supervisor

State of New Mexico

Mr. Alex J. Armijo
Commigssioner of Public Lands
P. 0. Box 1148

Santa Fe, New Mexico

Attention: Mr. Ray D. Graham, Director (3)
0il and Gas Department

State of New Mexico

01l Conservation Commission
P. O. Box 2088

Santa Fe, New Mexico

Attention: Mr. A. L. Porter, Jr. (3)
Secretary Director

working Interest Owners
Empire Abo Unit
(see attached address list)

Re: Initial Plan of Operation
Empire Abo Unit
Eddy County, New Mexico

Gentlemen:

In compliance with Section 11 of fthe Unit
Agreement, Empire Abo Unit, Eddy County,

A v e Wl ar A
New Mexdco, Atlantis Richfield Company. as




United States Department
Sf the Interior

Page 2

April 25, 1973

Unit Overator on behalf of itself and the
other participating working interest owners,
hereby submits for your approval a Plan of
Operation to cover the period beginning with
the effective date of the Unit Agreement and
extending through the remainder of calendar
year 1973,

Yours very truly,

ATLANTIC RICHFIEID COMPANY
OPERATOR

LN

P, E. Fletcher
Operations Manager

PEF/SHC/jrb
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1.

INITIAL PLAN OF OPERATION
& EMPIRE ABO UNIT

Project Area

History and Background

The Empire Abo Unit area conslsts of some 11,339.15
acres in Eddy County, New Mexico (see attached plat,
Exhibit 1). The area is located in portions of
sections 34, 35, 36 Township 17 South, Range 27 East;
sections 1, 2, 3, 4, 8, 9, 10, 11, 12, 15, 16, 17
Township 18 South, Range 27 East; sections 25, 26,
27, 28, 31, 32, 33, 34, 35, 36 Tounship 17 South,
Range 28 East; sections 4, 5, 6 Township 18 South,
Range 28 East; sections 29, 30 Township 17 South,
Range 29 East. Within the Unit Area, owners of the
following tracts have chosen,got to nartiﬁifate ln
the unit: 2,6,42,46,49,55,56,09,73C,77,79,84,91.
These non-participating tracts total 684.84 acres.
The’ remaining 10,654,.31acres is to be developed as

a project area for pressure maintenance by injection
of plant residue gas from Abo production back into
the Abo formation.

The Abo producing zone is found at an average depth
of about 5800 feet (see attached type log, Exhibit 2).
The Abo 1s a lower Leonard (Permian) carbonate reef
which has undergone complete dolomitization. Vugs,
fractures and fissures have been observed in cores
throughout the main reef, with local anhydrite-
infilling sometimes restricting flow. Reef de-
velopment is long (12 1/2 miles) and narrow

(1 1/2 miles). The reef crest dips about 1° from
southwest to northeast. Average gross reef thickness
is about 300 feet, ranging to the maximum of 732 feet
on the Amoco State AT No. 1. (L2-18S-2TE). '

On the up-dip west and southwest end of the reservoir
productive limits are the result of anhyd:iite de-
position, while on the back-reef north side there is
a facies change to an impermeable carbonate '"mud"
interspersed with green shale. Limits to the south,
east and northeast result as the top of the reef

dips below the oil-water contact,

Current Production, Future Recovery

The original discovery well was the Amoco Malco
Federal A No. 1, located in the NE NW Section 11,
7-18~8 - R-27-E, completed in Hovember 1957,




Initial Plan of Qperation
Empire Abo Unit
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At the present time the Pool has 235 producing wells.

Of these, 153 are capable of producing more than the
current top allowable of 142 BOPD/well. There are

183 flowing wells. Field performance and detailed

study of cores indicate excellent vertical permeability.
The principal producing mechanism is gravity drainage
with an expanding secondary gas cap. There are 22
operators in the field and 112 separate working interest
owners,

In January 1973, Abo Pool total oil production averaged
25,625 BOPD with 9% water production and gas oil ratio
1,366 cu. ft./BO. Cumulative oil production from the
pool is 90 MMBO to February 1, 1973. Remaining primary
after February 1, 1973, based on ARCO numeric model
studies, is estimated to be 83 MMBO. Unitized residue
gas injection for pressure maintenance is calculated
to increase future recovery by about 30 MMBO .compared
to continued primary operations. :

Basic Concevts Governing Future
Unit Operations

a) Field production history and reservoir numeric
model studies have demonstrated that reservoir
recovery is governed by a gravity drainage
mechanism., With unitization, the operator will
be able to maximize beneficial effects of this
most efficient recovery mechanism by careful
observation of well performance and shutting in
or curtailing production from inefficient wells.,

b) Injection of plant residue gas will act toward
pressure maintenance and orderly control of
expansion of the secondary gas c¢ap.

Speclal Rules

2) Unit Allowable

l1st Step ~ Starting on the effective date of

the unit, the unit will receive a unit

allowable, calculated so that Unit Area reservoir
voidage will not exceed average daily reservoir
voidage rate for 1972. This will result in

an increase from current 23,600 BOPD to about
30,000 BOPD for the Unit Area,
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Empire Abo Unit
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2nd Step -~ Lo be effective with the start of gas
injection, Unit Area allowable to be 40,192 BOPD.
Reservolr numeric model studies demonstrate added
recovery and no reservoir waste at this rate.

b) Provision to produce the unit allowable from
the most efficient wells without restriction,
The only exception will be where a Unit
producing well offsets a non-unit well.

¢) Provision that if any unit well is located within
660! of a non-participating tract on which is
located an Empire Abo producing well, such unilt
well will be allowed to produce no more than two
times normal unit allowable for the Empire Abo Pool.

S e

d) Provision for administrative approval of additional
injection wells, or changes in injection well
locations.

5. Operating Plans for 1973

Initially gas injection will be into the Abo gas
cap in the following eight wells (see plat Exhibit 1):

g 1 3 AR el AN b A bbb 2 el L e

Current

ggerator ILease & Well : Locatégg

Exxon Chalk Bluff Draw Unit "A" No. 4 NE/4 NW/4 Sec.g—TlSS-R27E
Amoco Windfohr Federal No. 4 NW/U4 SE/L4 Sec.t-T18S-~-R2TE
Amoco Malco "H" Federal No. 2 SE/U4 NE/4 Sec.3-T183-R27E
M.YatesIII Dooley Abo State No, ‘2 NW/4 SE/4 Sec.36-T17S~-R27E
Amoco State "BM" No. 1 NE/4 SW/4 Sec,31-T17S-R28E
Amoco State "BV No. 1 SW/4 NW/4 Sec.32-T17S-R28E
Arco M. Yates B (ARC) No. 8 SW/4 NE/U4 Sec.33~T17S-R28E
Hondo State "A" No. 21 NE/4 SW/4 Sec.26-T17S-R28E

Attached Exhibit 3 is an example of an ihjection well’
log, while Exhibit 4 is a schematic diagram of a
typical mechanical setup for an injection well,

Maximum gas injection volume into all wells is
estimated at 37,000 MCF/Day. In terms of reservoir
space fill-vp, this is equivalent to over 60,000
barrels of water injection per day. Pilans are

_—_ to pick up residue gas at about 700 psi and compress
it to 2000 psi for injection. The gas will contain
hydrogen sulfide., Superdehydration facilities are
planned in order to minimize possible corresion.

e AN
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A rigorous corroslon checking procedure will
be maintained.

A regular and comprehensive well-testing program
will be followed to maintain reservoir control
and aid in determining optimum operating conditions.

Workovers: Wherever well production data and
reservoir conditions so indicate, workovers will
be performed to lower ges-o0ll or water-oil ratios
and maximize producing well efficiencies.

Facillties for produced water gathering and

reinjection will be constructed. .

Atlantic Richfield Company, as unit operator,
will act prudently to preserve all rights of
the mineral owners and to effectively and
efficlently recover the unit area reserves.
This Company will meet all economical offset
obligations and act to prevent undue waste.

Modifications - It is understcocod that to meet

changing conditions, this Plan of Operation may
be modified from time to time, with the approval
of the Supervisor, the Commissioner of Public
Lands of the State of New Mexico and the New
Mexico 01l Conservation Commission.

Effective Date:

This Plan of Operation shall be effective July 1, 1973.
If this Plan of Operation meets with your approval,
please indicate in the space below and return one

copy for our files.

Yours very truly,

ATLANTIC RICHFIELD COMPANY
OPERATOR

ANV,

P. E. Fletcher
Operations Manager

PEF/SHC/jxb
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APPROVED BY: Date:
supervisor ol United
States Geological Survey
APPROVED BY: Date:
CommIssioner of Public
Lands, State of New Mexico
APPROVED BY: Date:
Secretary-lUirector
New Mexico 01l Conservation
Commission
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frost ()x’(icck 421610 (
Midiand, Texas 79201

Telephona 915 682 3631
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Sceptember 10, 1974

New Mexico 01 Conscrvation Comuminsion _
P. 0. Box 2088 A
Santa ¥e, New Mexico :

Attn: M1, A, L. Porter, Jr,

Re: Proposed locations for Infill
Drilling of hwpirce Abo Unit
G-~-3301 and J-2101 .
ARCO-Fnpire Abo Unit Pressure
Maintenance Project )
Eddy County, New Mexicq

Gentlemen:

Atlantic Richfiecld, as operator of the Fmpire Abo Unit
Pressure Maintenance Project, acting on behalf of iiself
and the other participating working interest owners,
requests administrative approval under the provisions of
Order No. R-45349-B, Rule 14, under "Special Rules and
Regulations for the Empire Abo Pressure Maintenance
Project," for the drilling of Unit Wells G-3301 and
J-2101 (locations shown on the attached exhibits).

The proposed drilling of Unit Wells G-3301 and J-2101,
meets all requirements of Order R-4549-B, Rule 14, said
wells being located "no closer than G660 feet to the outer
boundary of said unit, nor closer than 10 feet to-any
quarter—-quarter section or subdivision inner boundary."

The proposed drilling of Unit Wells G-3301 and J-2101
will be necessary to complete a more efficient producing
pattern, promote the greatest ultimate recovery of re-
serves, prevent waste, and protect correlative rights.

Very truly yours,

1/ i4(f£&7/7 E

Jerr$ L. Tweed g
4

JMB/agp %
‘ Attachmehts ' SR }
. ' ]

SIL QNN D SIISON §

Mo ExHBT MO |

CASENO. LY S 3 N

-




AtlanticRichlicldCompany

F'e Y

torth Amctican Producing Division

Permian g *rict

Post O jox 1610 (
Midland, Texas 79701

Telephone 915682 6631

September 27, 1974

New Mexico 011 and Gas Conscrvation Commission
. O. Box 2068
Santa Fe, New Mexico

Attn: Mr. A. L. Porter, .Irx.

Re: Amended Unorthodox Well lLocations
¥mpire Abo Unit '
Eddy County, New Mexico

Gent lemen:

Atlantic Richfield Company, as operator of the ARCO-
Empire Abo Unit Pressurc Maintenance Project, requested
adninistrative approval of two unorthodox well locations
within the project area by letter dated September 10,
1974. Due to the reccent period of inclement weather

we were not able to survey the locations prior to sub-
nitting the application. - We have rccently completed the
surveying of the two locations and submit for your
approval the amendinents as shown below, Our intent in
submitting the original application was to place the
locations zpproximately in the center of F-33, F=-34,
G-33, G-34, and J-21, J-22, K-21 K-22, The sections
these wells are located in are irregular in size, and
shape, and due to surface conditions and existing pipe-
lines and rights-of-way, we request our original appli-
cation be amended as shown. o )

" Locations

As shown in original application Amended to

1) FEmpire Abo Unit . Fmpire Abo Unit
Lease G Lease F
Well No. 3301 Well No. 331
1310' FWi & 2610' FSL 1250' FWL & 2576' FNL
Sec. 34, T-17S, R-28E Sec, 34, T-175, R-28E
Eddy County, New Mexico Eddy County, New Mexico
2) Empirc Abo Unit Empire Abo Unit
Lease J l.case J
Well No, 2101 Yell No, 211
13107 I'WL, & 2610°' FNIL 1300' FWL, & 2G30' FNL
Scc., 6, T-18S, R-28E Sec. 6, T-18S, R-28E
Eddy County, New Mexico Eddy County, New Mexico
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New Mexico 011 & Gas Counscrvatlon Comnmission
Seplember z7, 3074
Pape 2 .

These amended locations still mecet all requirements of
Commlssion Order R-4549 as amended by R-4549-3, RKule 14,
sald amonded locations are "ho closer than GGO' to the
outer boundary of said Unit, nor closer than 10' to any
quarter-quarter scction or subdivision inner boundary."

Your consideration in this matter wlll he greatly
appreciated,

Very truly yours,
J. L. Tweed '

GES/agp

cc: Mr., J. E. Kapteina
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. LR OTREIHLO
1L CONSERVATTON COMMISSION CHAIRMAN
- L AND COMMISSIONER
ALEX . ARMIJQ
MEMUER

STATE OF NEW MEXICO
P. 0. BOX 2087 - SANTATE

87501 L g
STATE GEOLOGIST

A L. PORTER, IR,
SECRETARY - DIRECIOR

October 1, 1974

Atlantic Richfiecld Company
P,O. Box i6l0
Midland, Texas 79701

Attention: Mr., Jerry L. Tweed.
Administrative Crder NSL-6387
Gentlemen:

Reference is made to your application for approval of
a non-standard location for your Impire Abo Unit Lease ©
Well No. 331 to be located 1310 feet from the West line and
2610 feet from the South line of Section 34, Township 17
South, Range 28 East, and your Empire Abo Unit Lease J Well
No. 211 to be located 1310 feet from the West line and 2610
feet from the North line of Section 6, Township 18 South,
Range 28 East, both in Eddy County, New Mexico.

By authority granted me under the provisions of Rule
14 of Order No. R-4549~B, of the Commission Rules and
Regulations, the above-described unorthodox locations are
hereby approved.

Yy truly yours,

% bt 5

A. L. PORTER, Jr.
Secretary-Director

ALP/JEK/jr
cc:  Oil Congscrwation Commission - Artesia

01l & Gas Engineering Committee - Hobbs
State L.and 0ffice - Santa TFe
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O1k, CONSERVATION COMMISSION

STATE OF NEW MEXICO
P.O.BOX 2088 - SANTA IFE
871501

October Y0, 1974

Atlantic Richfield ng;@pany
P. 0. Box 3610
Midland, Texas 79701

Attention: HMr. Jerry L. Tweed
Amendnent

LoROTRUHLLG
CHAIRMAN
LAND COMMISSIONER
ALEX ] ARMUO
MEMEBER

STATE GEOLOGISY
A L TORTER, IR, l
SECRETARY ~ DIRECIOR

Administrative Ovder NSL-687

Gentlemen:

Reference is made to your application for upproval of a non-
standard location for your Empire Abo Unit Lease.G Hell No. 331

CI/IF

to be ]Ochﬂa f«/ﬁ Tezt from the Horth line and 1250 feet from the

West line ot Section 34

« Tounship 17 South, Range 28 tast, and your

Empire Abs “nxg tease J iell No. 211 to be located 2630 feet from
the North line and 1330 ezt from the West 1ine of Section 6,
Township 18 South, Rangz 22 tast, both in Lddy County, New MHexico.

Bv authority granbea m2 under the provisions of Rule 14 of
Order Ko. R-454%-B, of the Commission Rules and Regulations, the

< "

v- /’t‘ =
A. L. PORTER Jr.
Secretary-Director

ALP/JEK/dr

cc: 0il Conservation Commission - Artesia
0i1 & Gas Engineering Committee - Hobbs
State Land Office - Santa Fe

s/"*') -~

above-descricad unorthodox locetions are hereby approved.

Lﬂ)gy your ;




Aﬂmﬂ\‘w;L:;:h_!ieldenpmw Naorth Americnn Producing Division
* Permian iy )
Post Office oz 1610
fAidland, Texas 19701
Yetephone 9153582 8631

March G, 1976
New Mexice 011 Conservuation Commission -
P, 0. Box 400

Santa Fe, New lexico 87501

Attn: Nr., A, L. lorter, Jr,

f Re:  Reguest for Non-Starndard Drilling Locatjions

; Within the Project Area of the

ARCO-Tmpire Abo Unit Pressure Maintenance Peoject
Eddy Counly, XNew Mexico

CGentlemen:

Atlantic Richficld Company, as cperatar of the Empire Abo Unit
Pregsure Haintenance Project, acting on behalf of itself and

the other participating vorking intcerest owners, requests
administrative approval uvnder ihe provisons of Order No, R-4549-B,
Rule 14, under 'Special Pules and Regulations for the Fmpire Abo

i Pressure Maintenance Project," for the drilling of 15 wnit wells
at non-standard locatvicens (locations shown on attaclicd cxhibits),

The promsced drilling of the subjoet wolls at the non-standard
locations neets all reauirements el Order R-4548-B, Rule 14,
said wells being located “no closer than 66Q feet ts Lhie outer
boundary of said unit, nor closer than 10 feet to any quarter-
quarter scction or subdivision inner boundary."

The proposced drilling of the wells will be necessary to complete
a more cfricicut preoducing vatitern to conscerve reservoir cneryy,
promote the greatest ultimzte recovery of unit reserves, prevent
waste, and protect correlative rights,

Very truly yours,

o c, fé.- C)‘?/Al’/'.?"é’z;-/:‘ql\/'
C. R, Leggoit, Jv, !
- GES/agp
< Attachments
pr
i
v, . 1 )
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Well Name and No,

v

LY
ATLANTIC RICHFIELD COMPANY '
FMPIRE ABO UNIT
Proposcd Non-Standard Locations

location

Fnpire

mpire

Empire

Empirxe
Empire
Empire
Empire
Empire
Bopire
Empire

Empire

Empire
Empire
Empilre

Fmpire

~

Abo Unit "E"

Abo
Abo
Abo
Abo
Abo
Abo
Abo
Abo
Abo
Abo
Ago
Abo
Abo

Abo

Unit
Unit
Unit
Unit
Unit
Unit
Unit
Uniﬁ
Unit
Unit
Unit
Unit
Unit

Unit

l'}‘:ll

nFn

"G"

37%

381

351

291

311

261

271

291

231

191

201

181

141

151

121

1195' FNL & 10' FWL, Scc. 33, T-175, R-2BE, Eddy County,
New Mexico

2475"' WL, & 1155' FNL, Sec, 35, T-17S, R-28L, Eddy Count:
New Mexico

2550' FNI. & 1650' FEL, Sec., 34, T-17S, R-28I, Lddy Count
New Mexico

1320" ¥SI, & 1280' FWL, Secc, 33, T-175, R-28E, Eddy Count
New Mexico

1430' FEL & 1350' FSL, Sec. 33, T-17S, R-28E, Eddy Cou.=
New Mexico :

1400' FWL & 150" FSL, Scc. 32, T-17S, R-28E, Eddy County
New Mexico

1450' FEL & 330' FSL, Scc. 32, T-17S, R-28E, Eddy County
New Mexico

200' FSL & 50' FWL, Sec., 33, T-17S, R-28E, Eddy County,
New Mcexico :

1260' FNL & 1580' FEL, Scc. 6, T-18S, R-28E, Eddy Countj
New Mexico 5
250Q' FEI, & 2500' FNL, Sec, 1, T-18S8, R-27E, Eddy Count:
New Mexico

2501' FNL & 20' FFL, Sec., 1, T-188, R-27E, Eddy County,
New Mexico :
1440' FWL & 2050' ¥SL, Scc., 1, T-18S, R-27E, Eddy Counti
New Mexico

1360' FWL & 1050' FSL, Sec. 2, T-18S, R-27RF, Eddy ¢ .
New Mexico :

1110 FSL & 1322' FEL, Scc, 2, T-18S, R-27E, Eddy Couu.:
New Mexico

900' FEL & 10' FNL, Sec, 10, T-18S, R~27E, Eddy County,
New Mexico
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O RTRUINLLO

. Q11 CONSIERVATION COMMISSTON CHANDMAN
STATE OF NEW MEXICO EANI o
P. 0. BOX 2088 - SANTA FE MM BER
87501
STATE GEOLOGIST
March 27, 1975 AL PORTER, IR
SECRETARY -+ DIRECTOR
1 Atlantic Richfield Company
P. O. Box 1610
Midland, Texas 79701
Attention: C. R. Leggott, Jr.
Administrative Order NSL-706
Gentlemen:
Reference is made to your application for approval
of non-standard locations for the following fifteen wells
in Eddy County, New Mexico:
WELL NAME AND NO. LOCATION
Empire AbO Unit "B" 371 1195' FNL & j0' FWL, Section 35,
7-17-S, R-28-E
Empire Abo Unit "EBE" 381 2475' FWL & 1155' FNL, Section 35,
7-17-S, R-28-B
Enpire Abo Unit “F" 351 2550' FNL & 1650' FEL, gsection 34,
T-17-S, R-28-E
"Empire Abo Unit “"G" 291 1320' FSL & 1280' FWL, Section 33,
T-17-S, R-28-E
Empire Abo Unit "G" 311 1430' FEL & 1350' FSL, Section 33,
T-17-S, R-28-E
Empire Abo Unit "H" 261 1400' FWL & 150" FSL, Section 32,
T7-17-S, R-28-E
Empire Abo Unit "H" 271 1450' FEL & 330! FSL, Section 32,
| | T-17-S, R-28-E
i Empire AboO Unit "H" 291 200' FSL & 50' FWL, Section 33,
' 7-17-S, R-28-E
Empire BAbO Unit “I" 231 1260' FNL & 1580' FEL, Section 6,
T-18-S, R-28-E
= Empire AbO Unit “J" 191 2500' FEL & 2500' FNL, Section 1,
AN T-18-S, R-27-E
Empire Abo Unit "J" 201 2501' FNL & 20' FEL, Section 1,
, 7-18-S, R-27-E
Empire Abo Unit "K" 181 1440' KWL & 2050"' I'SL, Section 1,
7-18-S, R-27-E

Empire AbO Unit "L" 141 1360' FWL & 1050' FSL, Section 2,
$-18-S, R-27-E - :




"\

A, L. QRILR, Jr.
Secretary-~bDirector

%';‘%"ft\

ALP/JBK/dr

cc: Oil Conservation Conmission -~ Artesia
0il & Gas Engineering Committee -~ Hobbs

L
Atlantace wachiacld Co. -4 Administrative Ordex
N&1L-706
o

WL NAME AND N0, FOCATION _
Dwpive Abo Unit "LY 151} 1110 PSSl & 1322' FRL, Section 2,

1185, R-277-1
Fanire aAbo Uait "M o221 GO ILL & 10" I'Ni, Scction 10,

1'-18~5, R=-27-I

By authority granted me under the provigions of Rule
14 of Ordex No. R-454%--B, the above-described unorithodox
locations are hereby approved.
:ﬁ;;ﬂ:tr;}y yours,
W
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Permion inistiic
Post Ofhier itox 1610

o Miciond, Toxas 79701

Tckphone 3915 682 8631

December 8, 19275

New Mexico 011 Conservation Commisslon
P. Q. Box 2088 i
Santa Fe, New Mexico 87501

Attn: Mr, Joe Ramey

Re:  Request for Non-=Standard Drilling Locations
Within the Projecct Arca of the
ARCO~Fmpire Abo Unit Pressure Maintenance Project
Eddy County, New Mexico

Gentlemen:

Atlantic Richfield Company, as operator of the Empire Abo
Unit Pressure Maintenance Project, acting on behalf of

itself and the othexr participating working interest owners,
requests administrative approval under the Provisions of
Order No. R-4549-B, Rule 14, under “Special Rules and
Regulations for the Empire Abo Pressure Maintenance Project,”
for the drilling of 17 Unit wells at non-standard locations
(locations shown on attached exhibit),

The proposed drilling of the subject wells at the non-—
standard locations meet all requirements of Order R-4549-B,
Rule 14, said wells being located “no closer than 660 feet

to the outer boundary of said unit, nor closer than 10 feet

to any quarter-quarter section or subdivision inner boundary,"

. . The proposed drilling of the wells will be necessary to com-
a s plete a more efficient producing pattern to conserve reser-

e voir energy, promote the greatest ultimate recovery of Unit
' reserves, prevent waste, and protect correlative rights,

B ' Very truly yours,

ATLANTIC RICHFIELD COMPANY

;7 Hoee )

District Engineer

... "

IO

PMB/agp
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Well Name

and Number

‘\-‘ LT

Empire Abo Unit

Enpire
Papire
Empire
Empire
Empire
Empire
Empire
Fmpire
Empire
Empire
Empire
Empire
Empiré
Empire
Empire

Empire

Abo

Abo

Abo

Abo

Abo

Abo

Abo

Abo

Abo

Abo

Abo

Abo

Abo

Abo

Abo

Abo

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit‘

Unit

Unit

Unit

Unit

Unit

nit

Unit

|V1‘:II

“E"
IIFH

"F"

llLlI
L"
"L"

I'LII

382

391

401

371

312

321

331

341

271

202

221

232

182

111

131

"P

ATLANTIC RICHIFTELD COMPANY
Empire Abo Unit
Proposcd Non-Standard Isncations
Lddy County, New Mexico

[ocation

— ——— .

1175' FNL & 1316' FWL, Scction 35, T-178, R-28E
135’ FNL & 2567' FEL, Secction 35, T-17S, R-28E
90' FNL & 1296' FEL, Scction 35, '1~17S, R-28E
2220' FNL & 25' FWL, Scction 35, 1-175, R-28E
1550' FSL & 2511' FEL, Section 33, 'T-17S, R-28E
1520' FSL & 230' FEL, Scction 33, T-17S, R-28E
1580' FSL & 1140' FWL, Section 34, T-17S, R-28E
1850' FSL & 2591' FWL, Section 34, T-17S, R-28E
670' FNL & 1700' FEL, Section 5, T-18S, R-28%
2490' FNL & 1299' FEL, Section 1, T-18S, R-28E
2610' FNL & 2713' FWL, Section 6, T-18S, R-28E
2253' FNL & 1576' FEL, Section 6, T-183, R-28E
1533' FSL & 2370' FWL, Section 1, T-18S, R-27E
20' FSL & 2485' FEL, Section 3, T~18S, R-27E
100' FSL & 100" FWL, Section 2, T-18S, R-27E
275' FSL & 1243' FWL, Section 2, T~183, R-27E

320" FSL & 2602' FEL, Section 2, T-18S, R-27E




ATIANTIC RICHFTLLD COMDPANY
Fupire Abvo Uiill
Propesced Non-—-Standard Incuations
Eddy Countly, New Mexico

u ; Well Name and Number Jlocation e
? Empife Abo Unit "E" 382 1175' FNL & 1316' FWL, Scction 35, T-17S, R-28L

Rupire Abo Unit “E" 391 135' FNL & 2567' FEL, Scction 35, T-17S, R-28E
Empire Abo Unit "E" 401 90' FNL & 1296' FEL, Section 35, T-178, R-28L
Empire Abo Unit "F'" 371 2220' FNL & 25' FWL, Section 35, T-17S8, R-28k
Empire Abo Unit "G" 312 1550' FSL & 2311' FEL, Section 33, 'T-17S, R-28E
Empire Abo Unit "G" 321 1520' ¥SL & 230' FEL, Scction 33, T-17S, R-28E
Empire Abo Unit "G" 331 1580' FSI & 1140' FWI, Section 34, T-17S, R-28E
Empire Abo Unit "G" 341 1850' FSL & 2591' FWL, Section 34, T-17S, R-28E
Empire Abo Unit "I" 271 670' FNL & 1700' FEL, Section 5, T-18S, R-28E
Pmpire Abo Unit "g" 202 2490’ FNL & 1299' FEL, Section 1, T-18S8, R-28E
Empire Abo Unit "J" 221 2610' FNL & 2713' FWL, Section 6, T-18S, R-28E
Empire Abo Ynit “J" 232 2253"' FNL & 1576' FEL, Section 6, T-18S, R~28E
Empire Abo Unit K" 182 1533' FSL & 2370' FWL, Section 1, T-18S5, R-27E
Empiré Abo Unit "L 111 20' FSL & 2485' FEL, Scction 3, T-18S, R-27E
Enpire Abo Unit "L" 131 100' FSL & 100' FWL, Section 2, T-18S, R-27E
Empire Abo Unit "L 132 275' FSIL & 1243' FWL, Scction 2, T-18S, R-27E
Empire Abo Unit “L" 152 320' FSL & 2602' FEL, Section 2, T-18S, R-27E
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December 31, 1875

Atlantic Richfield Company
post Office Box 1610
Midland, Texas 79701

Attention: Mr. J. L. Tweed
Administrative Order NSI,~-743
Gentlemen:

Reference is made to your application for approval of
non-standard locations for the seventeen wells listed on the
attached page. All seventeen wells are located within the
project area of the Arco-Empire Abo Unit Pressurc vjaintenance
Project, Eddy County. New Mexico.

By the authority granted me by the provisions of Rule
14 of Order No. R-4549-B, the described unorthodox locations
are hereby approved.

Secretary-Director

JDR/JEK/Fr

cc: Oil Conservation Commission - Artesia
Oil & Gas Engineering Committee - Hobbs
U. S. Geological Survey - Avtesia
State Land Office - Santa Fe

e ¥
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Well Name and Nuamber

Fuplre
*mpire
Enplire
Empire
Pmpire
Empire
Empire
Expire
Fapire
Enpire
Expire
Enpire
Empire
Enpire
Impire
Empire

Empire

Abo

Abo

Abo

Abo

Abo

Abo

Abo

Abo

Abo

Abo

Abo

Abo

Abo

Abo

Abo

Abo

Unit

Unit

Unit

unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

“E"

“Lll

"LI

382
391
401

371

341
271
202
221
232
182
111
131
132

152

ATLAKTIC RICHIPILID COMPANY
rmpire Abo Unit 7
proposcd Non-Standard Locations d
Eddy County, New Mexico .

Jlocation

1175' FHL & 1316' FWL, Scction 35, T-17S, R-28E
135° FNL & 25G67' FEL, Section 35, T-17S, R-28E
90' ¥NL & 1296' FEL, Scction 35, T-17S, R-28E
2220¢ FNL & 25' FWL, Section 35, T—15s, R-28E
1550' FSL & 2511' FEL, Section 33, T-1és, R-28E
1520' FSL & 230' FEL, Section 33, T-17S, R-28E
1580° FSL & 1140' FWL, Section 34, T¥17s, R-28E
1850' FSL & 2591 FWL, Scction 34, T-17S, R-28E
670' FNL % 1700' FEL, Section 5, T-18S, R-28E
2490' FNL & 1299" FEL, Sectionil, T-18S, R-~28E
2610' FNL & 2713' FWi, Section 6, T-18S, R-28E
2253' FNI, & 1576' FEL, Section 6, T-18S, R-28E
1533' FSL & 2370' FWL, Section 1, T-18S, R—27é
20' FSL &.2485' FEL; Section 3, T-18S, R—27E.
100' FSL & 100' FWL, Section 2, T-18S, R-27E
275' FSL & 1243' FWL, Section 2, T-18S, R-27E

320! FSL % 2602' FEL, Secction 2, T-18§, R-27E
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shudicRichiicldGompany Hith Anaetican Producing Division ) F,\
| Permian 1>zt TN ))) \

- Past Oftice Lox 1610 < SN
Midland, Texas. 79701 \’ /
Tclephone 915632 8631 {
October 22, 1976

Noew Mexico 011 Conservation Comnission
. P, 0. Box 2088
/ Santa Fe, New Mexico §750%

Atin: Mr., Joe Ranmey

Re: Request for Non-Standard Drilling locations
Within the Project Arca of the
ARCO~Impire Abo Unit Pressure Malntenance Project
Eddy Counly, New Mexico

Gent lemen:

Atlantic Richficld Company, as operator of the Empire Abo
Unit Pressure Maintenance Project, acting on behalf of

itsclf and the other participating working interest owners,
requests administrative approval under the Provisions of
Order No. R-4549-B, Rule 14, under "Special “ules and
Repulations for the fmpire Abo Pressure Maintenance Project,”
; Tor the drilling of 3 Unit wells at non-standard locations
(locations shown on attached exhibit).

L0 ot e S B e AN et L R <001

The proposed drilling of the subject wells at the non-
standard locations meet all requirecments of Order R-4549-B,
Rule 14, said wells being located "no closer than 660 feet

] to the outer boundary of said unit, nor closer than 10 feet

] to any quarter-quarter section or subdivision inner boundary."
The proposed drilling of the wells will be necessary to complete
a more efficient producing pattern to conserve reservoir energy,
if promote the greatest ultimate recovery of Unit reserves, pre-
vent waste, and protect correlative rights,

Very truly yours,
ATIANTIC RICHFIELD COMPANY

)/ Geed

& J. T, Tweed
pistrict Enginecer

&'f"“;"f oy

i fyp,

REN/agp

L

et




LSELL N AND NUMBER
Fupire Abo Unil r-332
Fupire Abo Unit F-361

ywpire Abo Unit G-342

N
3
i
. -
RN
<
&3
«
3
ke
x4
. 1
F N

Jtie
t-?
I

ATLANTIC RICHFIEID COMDPARNY
Mapire Abo unit
proposcd Non-§tandard Tocations

Eddy Couniy, W Moxico

LOCATION

2581.95' FNL & 150' FWL, See. 34, T-175, X-28E

1765' IKL & 1270' FEL, Scc. 34, T-178, R-28F

2400' ¥SL & 2080' FWL, Scc. 34, T-175, R-28E
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DIRECTOR LAND COMMUISSIONER SPATE GLOLOGIST
JOK D, RAMEY IPBIL R, LUCERO FMERY C. ARNOLD

Rovember 5, 1976

Atlantic Richfield Company
P. O, Box 1610
Midland, Texas 79701

Attention: Mr. J. L. Tweed
Administrative Order NSL-802

Gentlemen:

b Reference is made to your application for approval of
' o non-standard locations for your Empire Abo Unit Well

No., F~332 to be located 2581.95 feet from the North line

and 150 feet from the West lire, Enpire Abo Unit Well

No. ¥F-361 to be located 1765 feet from the North line and
1270 feet from the Fast line and your Empire Abo Unit Well
No. G~342 to be located 2400 feet from the South line and
2080 feet from the West line, all in Section 34, Township 17
South, Range 28 East, NMPM, Empire 2bo Pool, Eddy County,
New Mexico. '

By authority granted me unde)» the provisions of
Rule 14 of Order No. R-4549-B, the above~described unorthodox
locations are hexeby approved. :

M/I

A/
JOL D. RAMDBY,
Secretary-Director

o
bR -~
e JDR/JEK/Ax:
v cc: 011l Conservation Commissicn — Axtecia
0il & Gas Engineering Committee - Hobbs

Central Leasing, State Land Office - Santa Fe




AlantieHiclificldCompany

e R

. -,
North Amie, - a Producing Division
Peimian f- . .l

Post Office itox 1610

Midhand, Texos 76701

Tetephone 915682 8631

November 3, 1976

New Mexico 0il Conservation Commission
P, 0, Box 2088

Sunta Fe, New Mexico 87501

Attn:

Mr, Joc Ramey

Re: Request for Non-Standard Drilling lLocations
Within the Projecetl Arcea of the ARCO-Bupire
Abo Unit Pressure Maintenance Project
Eddy County, New Mexico

l
Gentlemen:

Atlantic Richfield Company, as operator of the Empire Abo
Unit Pressure Maintenance Projeci, acting on behalf of
itself and the other participating working interest owners,
requests administrative approval under the Provisions of

" Order No. R-4349-5, Rule 14, under “Special Rules and

Regulations for the FPapire Abo Pressure Maintenance Project,"
for the drilling of 20 Unit wells at non-standard locations
(locations shown on attached exhibit),

The proposed drilling of the subject wells at the non-
standard locations meet all requirements of Order R-4549-B,
Rule 14, said wells being located "no closer than 660 feet

to the outer boundary of said unit, nor closer than 10 fcet

to any quarter—quarter section or subdivision inner boundary,"”

The proposed drilling of the wells will be necessary 1o complete
a more cfficient producing pattern to conserve reservoir energy,
promote the greatest ultimate recovery of Unit reserves, pre-
vent waste, and protect correlative rights,

Very truly yours,

ATLANTIC RICHFIEID COMPANY

J. L. Tweed
Distirict Engineer

REN/agp

—— o v




ATLANTIC RICHFIELD COMPANY
EMPIRYE ADO UNIT
proposcd Non-Standard Jocations
Eddy County, Ncw Mexico

= phasc I1I, Part B G.-L. \
Well Name & Nunber location . Elev.
i Empire Abo Unit
. .
% E-372 100' FNL & 1291,.14' FWL Sec., 35, T-175, R-28E 3681.1"
. § - E~-4C1 90' FNL & 1296' FEL Sec. 35, T-17S, R-28E 3669,1"
F-372 2490' FNL & 1100' FWL sec. 35, T-175, R—-28E 3676,8"
; F-381 1900' FNL & 2260' FWL : Sec, 35, T-17S, R-28E 3679.0'
é G-351 1850' FSL & 1650' FEL Sec, 34, T-175, R-28E 3663.2' g
] H-272 2481' FEL & 330' FSL Se?. 32, T-17S, R-28E 3661.4"' %
g A H~-292 1225' FWL & 180' FSL Sec. 33, T-17S, R-28E 3665.7':
: H-203  1248.88° %SL % 50' FWL Sec, 33, T-17S, R-28E 3671.4"
- : §-311  2490' FEL & 313" FSL ' gec. 33, T-17S, R-28E 3661.4"' -
I-281 450' FEL & 700' ¥FNL Sec. 5, T-18S, R-28E 3659.8'§
J-222 ‘1350' FNL & 1572' FWL Sec. 6, T-18S, k-28E 3656.7';
K-141 1370" FSL & 2445'~FWL ) Sec. 2, T-18S, R-27E . 3521.0'2
X-183 2370' FSL & 1510' FWL ) Sec. 1, T-185, R-27E 3694.0'%
[~112  1186' FSL & 1372' FEL . gec. 3, T-18S, R-27E 3516.7'%
{121  1186' FSL & 200' FEL Sec, 3, T-18S, R-27E 3509,3"
1~153 90' FSL & 1456' FEL Scc, 2, T-18S, R-27E 3585.03
4 M-91 1300" FNL & 1220' FWL Sec, 10, T-188, R-27E 3507.7(
? M-101 1100' FNL & 2170' FWL sec. 10, T-18S, R-27E 3506, 8"
R M-12% 595° PNL & 1300 FEL gec., 10, T-185, R-27E 3499.9"
N--91 2390' FNL & 940" FWL Sec. 10, T-18S, R-27E 3596.3




Syt
DIRECTOR
JOI D RAMBY

Ory. CONSLERVARION COMRNSSTION
STATE OF NEW MEXICO

Atlantic Richfield Company

P. 0. Box 1610
Midland, Texas

Attention:

Gentlemen:

79701

Mr. J. L. Tweed

P O. BOX 2058 -

87501

SANTA FE

LAND COMMISSIONER
PlilL R, LUCERO

Novenber 12,

1976

W“""/\ .
Ly

STATE GLOLOGIST
EMERY C. ARNOLD

Administrative Order NSL-809

Reference is made to your application for approval of the following
Eddy County, New lexico:

non-standard locations in the Empire Abo Pool,

lell Name and Number Location
Empire Abo Unit Wells
Nos.
E-372 100" FNL & 1291' RYL of Sec. 35, T-17-S, R-28-F
E-401 90' FNL & 1296* FEL of Sec., 35, T-17-S, R-28~E
F-372 2490" FNL & 1100" FWL of Sec. 35, T-17-S, R-28-E
F-381 100" FNL & 2260' FWL of Sec, 35, T-17-S, R-28-E
G-351 1850 FSL & 1650' FEL of Sec. 34, T-17-S, R-28-E
R-272 2481 FEL & 330' FSL of Sec, 32, T-17-S, R-28-E
H-292 1225 RL & 180! FSL of Sec. 33, T-17-S, R-28-C
H-293 1249' FSL & 50' FWL of Sec. 33, T-17-S, R-23-E
H-311 2490 FEL & 313" FSL of Sec. 33, T-17-S, R-28-E
1-281 450" FEL & 700" FNL of Sec., 5, T-18-S, R-28-F
1-222 1350 FHL & 1572 FL of Sec. 6, T-18-S, R-28-E
K-141. 1370 FSL & 2445' RL of Sec., 2, T-18-S, R-27-E
K-183 2370' FSL & 1510' FWL of Sec, 1, T-18-S, R-27-E
L-112 1186 FSL & 1372' FEL of Sec. 3, T-18-S, R-27-F
L-121 1186' FSL & 200" FEL of Sec. 3, T-18-S, R-27-E
L-153 90 FSL & 1456' FEL of Sec, 2, T-18-S, R-27-F
M-01 1300* FNL & 1220' FML of Sec. 10, T-18-S, R-27-F
M-101 1100 FiiL & 2170' FHL of Sec. i, 7-18-5, R-27-F
M-122 990' FNL & 1300' FEL of Sec, 10, T-18-S, R-27-E
N~91 2390' FML & 940" FML of Sec. 10, T-18~S, R-27-E

i




At]aniic Richfield Company : -2~ Novenber 12, 1976
Administrative Order HSL-£09

By authority granted me under the provisions of Rule 14 of Ovder
No. R-4548-B, the above-described unorinodox tocations are hereby apnroved.

Cav
lery truly yours

/ Secretary-Directdr

S =

JDR/JEK/dr

cc: 0il Conservation Commission - Artesia
0i1 & Gas Engineeiring Committee - Hobbs




Atlantic#lshtipidCompany  North American Prodiining Division
' ! Permian District
Post Oftice Box 1610
Midland, Texas 79701
Telephone 915 682 8631

December 29, 1977

New Mexico 01l and Gas Conservation Commission
P. 0. Box 2088
Santa Fe, New Mexico 87501

Attn: Mr. J. D. Ramey

Re: Request for Non-Standard Drilling locations
Within the Project Area of the ARCO-Empire
Abo Unit Pressure Maintenance Project
_Eddy County, New Mexico

N

1 BB IR P T

Gentlemen:

Atlantic Richfield Company, operator of the Empire
Abo Unit Pressure Maintenance Project, acting on
behalf of itself and the other participating work-
ing interest owners, requests administrative approval
under the provisions of Order No. R=-4549-B, Rule 14,
under "Special Rules and Regulations for the Empire
Abo Pressure Maintenance Project,” for the drilling
of 25 Unit wells at non=-standard locations shown on
the attached Exhibit 1.

The proposed non-standard locations meet 3ll require-
ments of Order R-4549-B, Rule 14, said wells being located
"no closer than 660 feet to the outer boundary of said
Unit, nor closer than 10 feet to any quarter-quarter
section or subdivision inner boundary."”

The proposed drilling of these wells is necessary to
complete a more efficient producing pattern to conserve
reservoir energy, promote the greatest ultimate recovery
of Unit reserves, prevent waste, and protect correlative
rights.

Very truly yours,
. | ATLANTIC RICHFIELD COMPANY
_ Cfél# JZQoﬁék,//

] J. L. Tweed
- 1 . District Engineer

1JN/agp

cc: Mr. Billl Gressett
NMOCC
Artesla, New Mexico




AR " EXHTBIT 1

ATLANTIC RICHFIELD COMPANY
EMPIRE ABO UNIT
PROPOSED NON-STANDARD LOCATIONS
Eddy County, Naw Meoxico

PHASE 1V
G. L.

WELL NAME & NUMBER LOCATION ' ELEVATION

Empire Abo Unit

E-373 150" FNL & 15' FWL Section 35 T-~178 R-28E 3670, 4"
E-361 620' FNL & 1200' FEL Section 34 T~17S R-28E 3671.6"
E-351 810' FNL & 2601' FEL Section 34 T-17S R-28E 3673.9'
E-341 660' FNL & 1360' FWL Section 34 T-~17S R-28E 3675.7'
! F-321  1610' FNL & 250' FEL  Section 33 T-17S R-28E 3674,3"
; G~322 2330' FSL & 1100' FEL Section 33 T-17S R-28E 3665.6"
I-272 1300' FNL & 2343' FEL Section 5 T-188 R-28E 3651,9°'
; K-231 1700' FSL & 2350' FEL. Section 6 T-18S R-28E 3649,3"
~ M-152 560' FNL & 2388' FEL Section 11 T-18S R-27E 3589.8"
M-131 1100' PNL & 1200' FWL Section 11 T-188 R~27E 3568.3"
G-343 1500' FSL & 1820' FWL Section 34 T-175 R-28E 3659. 5"
G-332 1575' FSL & 660°' FWL Section 34 T-178 R-28E 3658,4"'
G-323 1500' FSL & 700' FEL Section 33 T-17S R-28E 3663.9"
! H~-331 1000' FSL & 1200' FWL  Section 34 T-17S R-28E 3658.4'
BE-321 1050' FSL & 250' FEL Section 33 T-17S R-28E 3662, 4"
H~-322 730' FSL & 1150' FEL  Section 33 T~17S R-28E 3662, 4'
H-301 150' FSL & 1650' FWL  Section 33 T-17S R-28E ‘ 3659.8"
1-282 1150' FNL & 1270' FEL Section S5 T-18S R-28E 3655,1"
J-233 2550' FNL & 2030' FEL Section 6 T-188 R-28E - 3668.9'
E-232 2300' FSL & 1570' FEL Section 68 T-188 R-28E 3653,1'
K-184 2120' FSL & 2465' FWL, Section 1 T-188 R-27E 3623.8°
-k J=-223 2630' FNL & 1930’ FWL Section 6 T-18S R-28E 3644, 3"
. K-192 2020' FSL & 1390' FEL Section 1 T-188 R-27E 3636,7'
- M=-151 400" FNL & 1450' FEL Section 11 T-188 R~-27E 3604.1'
I-273- 1300’ FNL % 1595' FEL Section 5 T-18 R-28E 3651.3'




Q1L CONSICTRVATION COMMISSION

STATE OF NEW MEXICO
P. 0. BOX 2088 - SANTA I'E
£71501

DIRECTOR LAND COMMISSIONER STATE GEOLOGIST
JOE D, RAMEY PIHL R, LUCERO EMERY C. ARNOLD

January 16, 1978

Atlantic Richfield company : : ¢
P. O. Box 1610
Midland, Texas 79701

Administrative Order NSL-915

Gentlemen:

The Secretary~Director hereby approves the non-standard
location for 25 Atlantic Richfield Company Empire Abo Unit
Wells, Empire Abo Pool, Eddy County, New Mexico, as shown on
Exhibit 1 of their application dated 12-29-1977 and attached
hereto.

These producing wells are approved under the provisions
of Rule 14 of Order No. R-4549 as amended, in order to permit
the operator to complete a more efflc:ent productlon pattern
< ' w1th1n said unit in said pool.

g / -4
JO¥ D. REMEY
Secretary-Diregftor

JDR/RLS/jx

cc: O0il & Gas Engineering Committee — Hobbs
0Oil Counservation Commission ~ Artesia

{.‘Q/‘[ ‘.

el
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"\ EXUYRYT 1

ACTARTIC RICHFIELD COMPANY
FAPYRE AL uNt

Eddy County, New Mexico

VIIASYE AV

WELL NAME & NUMBER IDC;\'I‘IQN

Tt
L

PROVOSED NON-STANDARD TOCATIOR!

G, L,
ELEVATION

Empire Abo Unit

E-373 150" FNL & 18' FWIL Scction 35
1361 G20' FRL & 1200' FEL Scction 341
E-3561 Gl0' FNL & 20601' FEL Section 341
E-341 660" FNL & 1560' FVWL Scction 34

F-321 1610' FNL & 250' YEL Section 33
G-322 2350' FSIL & 1100' FEL Section 33
I-272 1300* FNL & 2345' FEL Section §
K-~231 1700' YSL & 2350' FEL Scection ©6
M~152 . 5G0' FNL & 2588' FEL Section 11
M-131 1100' FNL & 1200' FWL Section 11
G~-343 1500' FSL & 1820' FVL Section 34
G~332 1575 FSL & 6G0' FWL Section 34
G-323 1500' I'SL, & 700' FEL Scction 33
H-331 1000' FSL & 1200' FVWL Section 34
H-321 1050' FSL & 250" FEL Section 33
H-322 750' FSI, & 1150' FEL Section 33
H~-301 150" ¥SI, & 1650' ¥V, Section 33
I-282 1150' FNL & 1270' FEL Section 5
J-233 2550' FNI, & 2050' FEL Section 6
K-232 2300' FSL & 1570' FEL Section 6
-K-184 2120*' FSL & 2465' FWL Section 1
J—-223 2630' FNL & 1930' FWL Section &
K-192 2020' FSL & 1390' FELL Section 1
M-151 400' FNL & 1450' FEL Section 11
I-273" '1300' FNL & 1595' FEL Section &

T-175
T--178
T-178
178
T-17S
T-178
T-18S
T-188
T-18S
T-18S

. T-17s

T-17S
"-17S
T-17S
T-178
T™17S
T-17S
T-18S
T-18S
T-18S
T-18S
T-18S
T-188
T-188
T-188

"o
I\ L0

R-28E
R-28E
R-281
R-28F
R-28E
R-28E
R-28E
R-27E
R-27E
R-28E
R-28E
R-28E
R-28E
R-28E
R-2SE
R-28L
R-28E
R-28E
R-28E
R-27E
R-28E
R-27EF

R-27E

R-28E

3670, 4!
3671.6"
3673.9"
3675, 1!
3674.3"
3665.6"
3651.9'
3649, 3!
3589.8"
3568, 3"
3659, 5!
3658, 4"
3663.9"
3658.4°"
3662, 4"
3662.4°
3659, 8"
3655,1"
3668,9°
3653.1"
3623.8"
3644, 3"
3636, 7'
3604.1"
3651.3°

¥




' A!lam‘cﬁ'«cﬁﬂeldCompanv North American Producing Division
Permian District
Post Office Box 1610
Mid!and. Texas 73701
Telephone 915682 8631

April 4, 1978

New Mexico 011 and Gas Conservation Commission o
P. 0. Box 2088
Santa Fe, New Mexico 87501

Attn: Mr, J. D. Ramey

Re: Request for Non-Standard Drilling Locations
Within the Project Area of the ARCO-Empire
Abo Unit Pressure Maintenance Project
Eddy County, New Mexico

Gentlemen:

& Atlantic Richfield Company, operator of the Empire

i Abo Unit Pressure Maintenance Project, acting on

: behalf of itself and the other participating work-

£ ing interest owners, requests administrative approval

under the provisions of Order No. R-4549-B, Rule 14,
under "Special Rules and Regulations for the Empire

5 Abo Pressure Maintenance Project,” for the drilling

i of 25 Unit wells at non-standard locations shown on

the attached Exhibit 1.

g
S A

Ay

R b TR o HRAT

The proposed non-standard locations meet all require- _
ments of Order R-4549~B, Rule 14, said wells being lo-~ ?
cated '"'mo closer than 660 feet to the outer boundary '
of said Unit, ncr closer than 10 feet to any quarter- ‘
quarter section or subdivision inner boundary."

The proposed drilling of these wells 1s necessary to

complete a more efficient producing pattern to conserve
reservoir energy, promote the greatest ultimate recovery
vf Unit reserves, prevent waste, and protect correlative

RO RRE g el

N ; rights.
; Very truly yours,
. § ATLANTIC RICHFI COMPANY
5 /
J. L. Tweed
LA ‘District Engineer
IJN/agp

cc: Mr, Bill Gressett
New Mexico 01l Conservation Commission
Artesia, New Mexico

e a




EXHIBIT 1

ATLANTIC RICHF1ELD COMPANY
EMPIRE ABO UNIT

UNIT WELL LOCATION ELEV, - O.L,
F-362 1850' FNL & 350' FEL Sec. 34, T-178, N-28E 3674, 86"
F-352 1330' FNL & 1980' FEL 8ec. 34, T-178, R-28E 3670, 3"
F-353 2400' FNL & 2350' FEL Sec. 34, T-178, R-28E 3661.4"
F-322 2480' FNL & 500' FEL Sec. 33, T-178, R~28E 3666, 2"
G-333 2100' FSL & 1100' FWL Sec, 34, T-178, R-28E 3660, 2'
G-313 2000' FSL & 2430' FEL B8ec. 33, T-178, R~28E 3662, 5°
H-312 815' FSL & 2525' FEL, S8ec, 33, T-178, R-28E 3664,9°
; H-302 1250' FSL & 1925' FWL 8ec, 33, T-178, R-28E 3670.9"'
; 1-303 800' FSL & 1340' FWL Bec. 33, T-178, R-28E 3665.6"
H-294 1200' FSL & 700' FWL S8ec. 33, T-178, R-28BE 3666, 2'
g n-295 700' FSL & 10' FWL Sec. 33, T-173, R-28E 3666, 4"
L. H-281 200' FSL & 660' FEL.  Sec, 32 T-173, R-28E 3663.4"'
1-291 200' FNL & 350' FWL.  Bec. 4, T-183, R-28E 3662,7'
, 1-283 175' FNL & 300' FEL, Sec. 5, T-188, R-28E 3661.0°
; J-234 1900' FNL & 2441' FEL Scc., 6, T-183, R-28E 3677.8'
: J-212 1900' FNL & 100' FWL. Sec, 6, T-183, R-28E 3649.7'
: J-213 1950' FNL & 1300' FWL Sec, 6, T-183, R-28E 3647.8"'
i J-214 2450' FNL & 400' FWL, Sec. 8, T-185, R-28E 3850, 1'
i J-203 2400' FNL & 700' FELL Sec. 1, T-183, R-27E 3650,9°*
K-193 2150' FSL & 2450' FEL Sec, 1, T-188, R-27E 3835, 4"
; K-194 1500' FSL & 2130' FEL Sec., 1, T-183, R-27E 3818, 3'
f 1-154 750' FSL & 2550' FEL 8ec. 2, T-183, R~27E 3863.4°'
1~142 100' FSL & 1950' FWL Bec, 2, T-183, R-27E 3555.6'
1~143 1200' FSL & 1800' FWL Bec., 2, T-188, R-27E 3528,0"
M-132 825" FNL & 175' F¥L,  Sec. 11, T-183, R~27E 3840,8'

sy T —
: - iR
y
<M~.«mwu-'ﬂ“} ;
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JERAY APODACA
GO VERNUR

STATE QF NEW MEXICO
ENERGY anD MINERALS DERPARTMIENT

Ol CONSERVATION DIVISION

April 26, 1978

NICK FRANKUIN
GECHLTARY

Atlantic Richficld Company
P. O. Box 1610
Midland, Texas 79701

Attention: J. L. Tweed
Administrative Order MNSL-937
Gentlemen:

The Division Director hereby approves the non-standard
location for 25 Atlantic Richfield Company Empire Abo Unit
Wells, Empire Abo Pool, Eddy County, Mew Mexico, as shown on
Exhibit 1 of their application dated April 4, 1978 and
attached hereto. : ’

These producing wells are approved under the provisions
of Rule 14 of Order No. R-454¢-B, in order to permit the
operator to complete a nore efficient production pattern
within said unit in said pool.

Division DirecCtor
JDR/RLS/dx
cc: 0il & Gas Engineering Committee - Hobbs

0il Conservation Division - Artesia
Central Leasing - State Land Office - Santa Fe

POST OFFICE BOX 2068

BIATE LAND Gificl BunD

BANTA F€. NEW MLXKCO B7501
15051 B27-2434




, - ExX 12T 1
ATLANTIC RICIHFIELD COMPANY
, . MPIRE ABO UNIT
; ‘ PHASE V
! UNIT WELL LOCATION ELEV, ~ G,L,
. — -
. F-362 1850' FNL & 350' FEL Scc. 34, T-17S, R-28E 3674.6"
2 F-352 ' 1330' FNL & 1980' FEL Sec, 34, T-17S, R-28E 3670,3"
g F-353 2400' FNL & 2350' FEL Sec., 34, T-17S, N-28E .o 3661,4"
2 F-322 2480' FNL & 500' FEL  Sec, 33, T-17S, R-28E 3665,2°
g; G-333 - 2100' FSL & 1100' FWL, Sec., 34, T-17S, R-28E 3660, 2"
. : G-313 | 2000 FSL & 2450' FEL Sce. 33, T-17S, R-28E 3662,5°
H-312 815' FSL & 2525' FEL Sec., 33, T~17S, R~28E . 3664,9"
H-302 ' 1250' FSL & 1925' FWL Sec. 33, T-178, R-28E : 3670.9'
H-303 _ 800' FSL & 1340' FWL Sec., 33, T-17S, R-2BE 3665,6"
H-294 1200' FSL & 700' FWL Sec. 33, T-175, R-28E ~ 3666,2'
H~295 T 700' FSL & 10' FWL Sec. 33, T~17S, R~28E < 3666,4"
H-281 : 200' FSL & 660' FEL ~ Sec, 32 T-17S, R-28E 3663, 4"
1-291 200" FNL & 350' FWL  Sec. 4, T-18S, R~28E 3662, 7'
1-283 175' FNL & 300' FEL  Sec, 5, T-185, R-28E 3661.0'
- J-234 1900' FNL & 2441' FEL Sec. 6, T-185, R-28E 3677.6"
J-212 1900' FNL & 100' FWL  Sec. 6, T-185, R-28F 3649, 7"
J-213 1950' FNL & 1300' FWL Sec. 6, T-18S, R-28E 3647.8"
J-214 A 2450" FNL & 400' FWL Sec. 6, T-18S, R-28E 3650,1°'
J-203 . 2400' FNL & 700' FEL  Sec, 1, T-18S, R-27E 3650,9'
K~193 . 2150' FSL & 2450' FEL Seec, 1, T-18S, R-27E 3635. 4"
K~194 1500' FSL & 2130' FEL Sec. 1, T-18S, R-27E 35618,3°
L~154 : 750' FSL & 2550' FEL Sec. 2, T-18S, R-27E. 3553.4"
L~142 100' FSL & 1950' FWL Sec, 2, T-18S, R-27E 3555,6"
1~143 1200' FSL & 1200' FWL Sec. 2, T-18S, R~27E 3528,0°
M~132 625" FNL & 175' FWL  Sec, 11, T-185, R-27E 3540,6'
- < e
z N /
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At anticRisHideldCompany

T T

North American Producing Division
Permian District

Post Office Box 1610

Midland, Texas 79702
Telephone 915 684 0100

November 20, 1978

Energy & Minerals Department
0il Conservation Division

P. 0. Box 2088

Santa Fe, New Mexico 87501

Attn: Mr. J. 0. Ramey

Re: HRequest for Non-Standard Drilling Locations
Within the Project Area of the ARCO-Empire
Abo Unit Pressure Maintenance Project
Eddy County, New Mexico

Gentlemen:

Atlantic Richfield Company, as operator of the
Empire Abo Unit Pressure Maintenance Project,
acting on behalf of itself and the other partici~
pating working interest owners, requests adminis-
trative approval under the provisions of Order

No. R-4549-8, Rule 14 under '"Special Rules and
Regulations for the Empire Abc Pressure Maintenance
Project,'" for the drilling of 50 Unit wells at non=-
standard locations shown on the attached Exhibit 1.

The proposed non-standard locations meet-all require-.

ments of Order R-4549-B, Rule 14, said wells being
located ''no closer than 660 feet to the outer bound-
ary of said Unit, nor cioser than 10 feet to any
quarter~quarter section of subdivison inner boundary.

The proposed drilling of these wells is ncessary to
complete a more efficient producing pattern to con-
serve reservoir energy, promote the greatest ultimate
recovery of Unit reserves, prevent waste, and protect
correlative rights.

Very truly yours,

ATLANTIC RICHFIELD COMPANY

] /4 )
U/L/W

J, L. Tweed
District Engineer

I1JN/agp

cc: HMr. Bill Gressett
Enerqy & Minerals Dept.,
Cil Conservation Div. .

Artesia, New Mexico

]




EXHIBIT 1
EMPIRE ABO UNIT

PHASE VI
. i
j ELEV. WELL
: GL NAME LOCATION SEC. TWP=-S  RANGE-E
367549 £-362  1200' FNL & 1200' FEL 34 V7 28
i - 3665.5 D-361  136' FsSL & 800' FEL 27 17 28
3673.5 E-363 650' FNL & 120' FEL 34 17 28
3680.7 E-374 220" FNL & 700° FWL ; 35 17 28
"3679.3 E-333 1190' FNL & 1910'. FuL 35 17 28
3681.0 g-384  600' FNL & 1400' FWL 35 17 28
3685.5 g-392 953! FNL & 2800' FEL 35 17 2
§ 3686.1 e-335 1100' FNL & 2250' FEL 35 17 28
: 3677.9 E-394 1000' FNL & 1600' FEL . 35 \7 - 28
i 3676.2 £-395 75' FNL & 1820° FEL  °- 35 17 28
i 3674.8 o334 1700 FNL & 620' FWL 3 17 28
4 3664.3 F-335 2250' FML & 570 FWL 34 17 28
3672.1 F-3b2  1450' FNL S 1903' FuL 34 17 28
366?'? F-343 2300' FNL & 1675' FWL | 34 17 28
3666.3 F-354 1850' FNL & 2550 FEL - . 34 17 28
3663.3 F-363 2250' FNL & 1250' FEL 34 17 28
T 3679.3 F-373 - 1820' FNL & 150" FWL 35 17 28
. 3674.8 F-374  2525' FNL & 520" FwL 35 17 28
T o b sesnz e3zs 17800 FNL & 175 FuL 35 17 28
; .3685.3 £-376 1335' FNL & 700' FWL 35 17 28
3675.6 F-382 2400' FNL & 1600' FWL B 35 17 28
_ 3678.4 F-383 1600' FNL & 2350' FWL 35 17 8
{t 3680.6 F-391 1545' FNL & 1625' FEL 35 17 28
§ 3665.7 G-291  2000' FSL & 1200' FWL 33 17 28
o 3661.7 G-314  1450' FSL & 2000° FEL 33 17 28
: 3662.56 G-315 1900% FSL & 1450' FEL 33 - 17 23
3662.3 g-324  2250' FSL & 235' FEL ' 33 17 28
3661 .4 G-334  2400' FSL & 500' FWL 34 17 28
3662.2 G-352  2200' FSt & 1450% FEL 3b 17 28
3663.8 G-353  1420' FSL & 2050' FEL 34 17 28
3670.5 G-361 2400' FSL & 300' FEL 3b 17 28
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Exhibit |
Empire Abo Unit
fhase VI
_ {cont'd.}
4

o :R:é LOCAT QN SEC., TWP=S  RANGE-E
3660.5. He341  1200' FSL & 2500' FWL 34 17 28
3663.6 [-292  485' FNL & 107Q' FwL 4 18 28
3672.9 J-235  1750'-FNL & 16Q40° FEL 6 18 28
3517.0 K-131  1500' FSL & 640' FWL 2 18 27
3523.4 K-142  1700' FSL & 1400' FWL z 18 27
3533.0 K-143 - 1820' FSL & 2550' FWL 2 18 27
3558.7 K-161 1310' FSL & 590' FEL 2 18 27
3521.4 L-122 °100' FSL & 430° FEL 3 18 27
3501.4 L-123 66Q' FSL & 250' FEL 3 18 27
3518.5 L-133 804' FSL & 950°' FWL 4 18 o 27
3535.3 Le134 10" FSL & 648' FWL 2 18 27
3552.7 L-155 10&8' FSL & 2025' FEL . r 18 27
3574.8 L-1S6 600' FSL & 1336' FEL ' 2 18 27
3588.6 L-171  870'.FSL & 300' FWL 1 18 - 27
3630.3 Leiai i1206° ESL s laagQ' FEL { 13 S 27
3533.2 M=-123 1050% FNL & 100' FEL 10 18 27
3557.0 M=133 55Q' FNL & 1175' FWL S i8 27
3574.8 H=141 225" FNL & 228Q' FWL 1 18 27
3533.0 M=153 2006' FNL & 1925' FEL T

18 27

Due to surface conditions, the following wells will be drilled
directionally at the surface location mentioned above, and bottomed

within a circle of 150' radius with its center being the bottom hole
location specified below.

D-361 Surface location 136' FsL & 800' FEL, Sec. 27, T-17S, R-28E
Bottom hole location 300' FML & S00' FEL, Sec. 34, T-17S, R-28¢

£-292 Surface location 959' FNL § 2400' FEL, Sec. 35, T-17S, R-28E
Bottom hole location 600' FNL & 2500' FEL, Sec. 35, T=-17S, R=23E

K=131 Surface location 1500' FSL & 600' FWL, Sec. 2, T-18S5, R=-27E
Bottem hole location 1608' FSL & 250' FWL, Sec. 2, T-18S, R=-27¢

L=133 Surface location 800' FSL & 950" FWL, Sec. 2, T-18S, R=-27E

Bottom hole location 1250' FSL & 7000 FWL, Sec. 2, T-185, R-27E




, STATE OF MW MEXIED
ENERGY and MINERALS DEPARTMENT

Ol CONSERVATION IIVISION

JERRY APODACA Decenber 12, 1978 POST OFFICE BOX PGkl
GOVERNON STATL LAND OFFICE DRLND
SANTA U R MEXCO 20051
NICK FRANKLIN 1900 y22-247314
LECITARY .

Atlantic Richfield Company
P. 0. Box 1610 :
Midland, Texas 79702

{ . -Attention: J. L. Tweed

Administrative Order NSL-999

Gentlenen:

Reference is made to your application for 46
non-standard locations for your ARCO-Empire Abo Unit Wells
as per the attached list, Eddy County, New Mexico.

' By authority granted me under the provisions of
Rule 14 of Ordex No. R-4549-B, the 46 listed non-standard
é ccations are hercbhy approved. o ' ‘

ery truly y03£§*_

JDR/RLS/dr

BN cc: O0il Conservation Division -~ ‘Artesia

0il & Gas Engineering Committee - Hobbs

U. S. Geological Survey - Axtesia

0il & Gas Division - State Land Office - Santa Ee

R
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WELYL
NANI:
E-362
L~363
E~-374

B-383 -

E-384
E-393
E~-394
E-395
F-334
F-335
F-342
F-343
F-354
F-363
F-373
F-374
F-375
F-376
¥-382
F-383
F-391
G-291
G-314
G~-315
G-324
G-334
G-352
G-353
G-361

H-341

I-292
J-235
K-142
K-143

‘K-161

L-122
L-123
L~134
L-155
L-156
L-171
L-191
M-123
M-133
M-141
M~-153

EMPIRE ABO URNIT WELLS

LOCATION
1200' FNL
650" FNI,
220" FNL
1190' FNL
600' FNL
1100' FNL
1000 FRL
75' FNL
1700' FNL
2250" FNL
1450' ¥NL
2300.' FNL
1850"' FRL
2250' FNL
1220' FHNL
2525' FNL
1780' FNL
1335' FNL
2400' FNL
1600" FNL
1545'" FNL
2000"' FSL
1450' FSL
1200* FSL
2250' FSL
2400' FSL
2200' FsL
1420' FSL
2400' FsSL
1200*' FsSL
485' FNL
1750' FNL
1700"' ¥SL
1820' FsL
1310' FSL
130" I'sL
660' FSI,
10' FsSL
1040*' ISL
600' FSIL
670' FSL,
1120' PSL
1050' FNL
450' PNL
225' FNL
200" FNL

and
and
and
and
and
and
and
and
and
and
and
and
andg
and
and
and
and
and
and
and
and
and
and
angd
and
and
and
and
and
and
and
and
and
and
and
and
and
and
andg
and
and
ang
and
and
and
and

1200°
120"
700"
1910
1400°
2250"
1600
1820
620"
57¢
19060
1675
2550"
1250"
150"
520"
1175
700"
1600
2350°
1625
1200°
2000
1450
235°
500"
1450!
2050
300"
2500
1070’
1600°
1400'
2550!
590"
430"
250"
640"
2025"
1330
300"
1440
100"
1175"
2280°
1925"

I
FEL
FvlL
WL
FWL
FLiL

TMNY

FEL
FWI,
FWL
L
FWL
YeL
FEL
ruL
FWL
FWL
FWL
FWL
FWL
FEL
FWL
FEL
FEL
FEL
FWL
FEL
FEL
FEI,
FWL
FWL
FEL
WL
FWL
FEL
FEL
FEL
FWL
I'LL
EL
FWL
FEL
I'EL
FWL
WL
FEL

HEMNMNNDNWWNLDNDN O

po
““‘JO

=
ok

-5
17
17
17
1.7
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18

18

STven oy
1

28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28 -
28
28
28
28
28
28
28
28
28
28
28
28
28
28
27
27
27
27
27
27
27
27
27
27
27
27
27
27
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STALE O NEW MEXICO
"ENERGY AND MINERALS DEPARTHMENT
- OXL CONSERVATION DIVISION

IN THE MATTER OF 71133 HEARING
CALLED LY THE OXL COUSERVATION
DIVISION FOR THE PURPQOSE OF
CONSIDERING:

CASE NO. 6409
Ordexr No. R-5900

APPLICATION OF ATLANTIC RICHFIELD
COMPARY FOR DIRECTIONAL DRILLING,
EDDY COUNTY, NEW MEXICO.

ORDER OF THE DIVISION

BY THE DIVISION:

This cause came on for hearing at 9 a.m. on December 20,
1978, at Santa Fe, New Mexico, before Examiner Daniel S. Nutter.

NOW, on this__ 1g+py _day of January, 1979, the Division
Pirector, having considered the testimony, the record, and the
recommendations of the Examiner, and being fully advised in the

. premises, _ -

FINDS:

(1) That due public notice heving been given as required
by law, the Division has jurisdiction of this cause and the
subject matter thercof. :

(2) That the applicant, Atlantic Richfield Company, secks
approval for the directional drilling of four wells on its
Empire Abo Unit Area, Empire-Abo Pool, Eddy County, New Mexico,
as follows: .

In Township 17 South, Range 28 East:

Well No. D-361, surface location 136 feet from the South
line and 800 feet from the East line of Section 27,
bottom-hole location 300 fecet from the North linc and
500 fect from the East line of Section 34; this well
would be designated as being in Unit A of Scction 34.

Well No. E-392, surface location 959 fect from the Noxth
line and 2400 fcet from the East line, bottom-hole
location 600 fceei: from the North line and 2500 feet

from the East line, in Unit C of Scction 35.

ve




PR

Case No. 6409 ) . ' RN
Order No. R-5906 . .

In Township 18 South, Range 27 Bast:

Well No. K-131, surface location 1500 fect from the .
South line and 600 fcet from the West line, bottom-

hole location 1600 fecet from the South line and 250

feet from the West linc, in Unit I, of Section 2; and

Well Ne, L-133, surface location 800 fleet frxem the
South line and 950 feet from the West line, bottom-
hole location 1250 fecet from the South line and 700
fecet from the West line, in Unit I of‘Section 2.

(3} That all of the above wells would be bottomed at
unorthecdox locations within 150 fcet of the described bottom-

. hole locations.

(4) That the applicant should be regquired to determine
the subsurface locations of the bottom of the holes of each
of the wells by means of a continuous multi-shot directional
drilling, if said well is to be completed as a producing well.

~ (5) That aporoval of the subject application will prevent
the drilling of unnecessary wells, avoid the augmentation of
risk arising from the drilling of an excessive number of wells,

"and otherwise prevent waste and protect correlative rights.

IT IS THEREFORE ORDERED: .

(1)} That the applicant, Atlantic Richfield Company, is
hereby authorized to directional drill four wells on its Empire
Ako Unit Area, Empire-Abo Pool, Eddy County, New Mexico,
bottoming them at unortliodox lcocations as follows:

In Township 17 South, Range 28 East:

Well No. D-361, surface location 136 fcet from the South
lire and 800 feet from the East line of Section 27,
bottom-hole location 300 feet from the North lince ard
500 feet from the East line of Section 34 in Unit A;

Well No. E-392, surface location 959 feet from the Noxth
line and 2400 fect from the East line, bottom-hole loca-
tion GO0 fect from the North line and 2500 feet from the
Bast line, Scction 35 in Unit C. :

In township 18 South, Range 27 LRast:

Well No. K-131, surface location 1500 feet from the
South linc and 600 fect from the West line, bottom-~
hole location 1600 fect from the South line and 250
feet from the West line, Secction -2 in Unit L; and .
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"7 Case No. 6409 ..
Ordar HMo. R=-59006
Well No. L~133, surface locatioa 800 fect from the
South line and 950 feet f£rom the West line, bottom-
. hole location 1250 feet from the South linc and 700 Ly
< feet from the West line, Scction 2 in Unit M. :

(é) That all of the above wells would be bottomed at
unorthodox locaticns within 150 fect o0f. the described bottom-
hole locations.

PROVIDED HOWEVER, that subsequent to the above-described
dircctional drilling, should apy of said wells be a producer,
a continuous multi-shot directional survey shall be made of
the wellbore from total depth to the surface with shot points
not more than 100 feet apart; that the operator shall cause
the surveying company to forward a copy of the survey report
: directly to the Santa Fe office of the Division, Box 2088,

. Santa Fe, New #Mexico, and that the operator shall notirfy the

' Division's Artesia District Office of the date and time said
survey is to be commenced.

(3) That Form C-105 shall be filed in accordance with
Division Rule 1105 and the operator shall indicate thereon
- true vertical depths in addition to measurecd depths.

(4) 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 the day and year herein-
above designated.

STATE OF NEW MEXICO

JOE D. RAMLEY y

Director

<

SEAL

#L‘ﬁ:{‘.
FRRLE B%

fda/
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Application
Subnittal
Date

9/10/74

Empire Abo Unit
Infill Welle Apnroved
By New Mexico 0il
Conservation Division

Status 6-1-79

Phasec Well Completed To Be Completed
I‘A F-331 X
J-211 X

Exhibit 2




Van

L

ST, S

Application
Submittal

Date _ Phase
3/6/15 I

Added Well

Empire Abo Unit

Infill Wells Approved

By New Mexico 0i1l

Conservation Division

Well

E-371
E-381
F~351
G-291
G-35i1
H-261
H-271
H-291
1-231
J-191
J-201
K-181
L~-141
L-151
M-121

J-23]

Stﬁatus
Complcteq

X

X

X
Deleted

><><><><><><><><><><><

6-1-79

To Be Q9mb10f€ﬁ

Exhibit 2




Application
Submittal
Date

Phasel

Well

Empire Abo Unit
Infill Wells Approved
By New Mexico 0il
Conservation Division

Status 6-1-79

Completed

To Bq_Comploted

12/8/75

Added Wells

1X

E-382
E-391
E-401
F-371
G-312
1-321
G-331
G-341
1-271
J-202
J-221
J-232
K-182
L~111
I~131
I~132
1~152

K-191
G-301

o+ >
o

[#]
(]
o
j=)

P R R RV VR VA VEVEURY

>

Exhibit 2




F ‘ Application
Submittal
Date

—

: 10/22/76

L3
~a

EVRTR WY

Empire Abo Unit
Infill Wells Approved
By Now Mexico 0il
Conscervation Division

Status 6-1-79

Phase Well Completed To Be Completed
II1-A ¥-332 X

F-361 X

G-342 X

Exhibit 2
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- Exhibit 2

Empire Abo unit
infill wells Approved
py New Mexico 0il
Conscrvation pivision

Application
. Submittal giatus 6”%:29
; Date _— Phasc EELL COmPES&Eﬁ To Be Conpleted
b
‘ 11/3/76 111-B E-372 X
£-401 Deleted
P-312 X
F-381 X
G-351 X
H-272 X
1-292 X
H-293 X
B-311 X
1-281 X
J-222 X
¥-141 X
¥-183 h 8
1~112 Deleted
1121 X
1153 X
M-91 X Changed Numbet to M-901
M-101 X
M-122
N-91 X changed NumbeX to N-901
Added wells ' ¥-341 %
£-372 X
¥-333 X

-
s wanmi [




Application
Submittal
Datce

12/29/71

Phasc

1v

E
L3118

pire Abo Unit

Infill Wells Approved

By New Mexico Oil

Conservation Division

well

aar2 O3

E-3'{o
E-361
E-351
E-341
F-321
G-322
1-272
K~-231
M-152
M-131
G-343
G-332
G-323
1-331
H-321
H-322
H-301
1-282
J-233
K-232
K-184
J-223
X~-192
M-151
1-273

Status 6-1-79

Completed

VEVEVEVEE B ke

><><><><><><><><>4

R ]

To Be Completed

X

Exhibit 2
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Date Eﬁﬂﬁg Well Completed To Be Completed

Exhibit 2

Empire Abo Unit
Infill Wells Approved

By New Mexico 01l
Conscrvation Division

Application
Submittal Status 6-1-79

4/4/78 v ¥~-362
F-352
¥-3563
¥-322
G-333
G-313
H-312
H-302
H-303
H-294
H-295
H-281
1-291
1-283
J-234
J-212 Deleted
J-213 Deleted
J-214 Completed as J-212
J-203
K-193
K-194
1,-154
1~142
1~-143
M-132 X

VEVEVEVE R B O b

EE- A S

Added VWells I-251 X
1-261 X




EXHIBIT 2

ENPIRE ABO UNIT
INFILL WELLS APPROVED
BY NEW MEXICO OIL
CONSERVATION DIVISION

: Application
E Submittal Phase Well Status, 6-1-79
Date . Completed To be Completed

11/20/78 Vi D-36) X
§-362 X

E-363 X

E-374 X

E-383 X
X

X

X

)

£-384
£-392
E-393
£-394
E-395
F-334 X
F-335
F-342
F-343
F-354
St F-363
R R F-373
B F-37h
A ] F-375
: F-376
. F-382
- _ F-383
F-391 X
6-291
v 2 c-314
| G-315
G-324
G-334
G-352
G-353 X
G-361 X

eleted

><><><><><><><><><><><

RO -

woP X > X X




Py

‘Page 2

Exhibit 2

Application

Submittal Phase
Date
11/20/78 Vi

Added Wells

EMPIRE ABO UNIT
INFILL WELLS APPROVED
BY NEW MEXICO OIL
CONSERVATICN BiVIS!ION

Well Status, 6-1-79
Completed

H-341

1-292

J-235

K-131 X
K~142

K-143 X
K-161
L=-122
L-123
L-133
L-134
L-155
L-156
L-171
L=-191 Deleted
M=-123

M-133

M=-141

M-153

F-336

F-364

X X X X

To be

Completed

MXOX X X X X
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BEFORL, THE
NEW MEXICO OIL CONSLRVATION COMMISSION
MORGAN HALL
STATE LAND OFFICE BUILDING
SANTA I3, NEW MEXICO
Wednesday, April 25, 1973

)
"IN THE MATTER OF: )
' )
.Applycation of Atlantic Richfield Company ) Ca
for a unit agreement, Eddy County, )
New Mexico )
)
)
)
IN THE MATTER OF: )
)
Application of Atiantic Richfield Company ) Ca
for a pressure maintenance project, LEddy )
County, New Mexico : )
) -~
)
BEFORE: Richard L. Stamets
TRANSCRIPT OF HEARING
-( Tr
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_Nace  pxHiB o,
CASENO. 45§33

SISO

se No, 4952

se No, 4953
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MR. STAMETS: They are.

Now, have you propared or has there beon preparced undor
youxr dircction certaig oxhibits for introduction in this
case?
Yes, sir. Thore has.

And they have been marked Exhibits 4 through 12?2

That's correct.

Refer to Exhibit 4 and explain what this is and'what if
shows.

Exhibit 4 happens to be a map of the Empire-Abo pool
contoured on the top of the Abo porous reef. The subsea
contours are shown. You can rcadlly see by loocking off to
the southwest that probably the structurally highest well
in the field is the Malco Federal Number 8 which haépens to
be located in the northwest quarter of the southeast
quarter o§~9, 18 South, 27 East, at the top of the abo

reef at minus 1621 feet subsca, as you can sae thare,

From this point, the crest of the reef can be followed

¥

around dipping at about 1l degree. Approximatelyﬁmiles east
of that point, the crest of the reef dips below water-oil
contact in the Abo formation which was datermined by

tha engineering committea té minus 5665 feet subsea. .The
heavy dashed line:is tha_unit arca which was approved by

USGS ag baing a proper area for unitization of the Abo

formation.
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bottom, daily water production, so labeled,
And in January that production is 25,036 barrels of
vater per day which anounts to about 9 per cent of the

water-o1l combined production. That amount of production

w

E 4
5 to 2~1-73 represents 23,4 per cent of the oriéinal oil in
f! 6 place.
%v 7' Moving up to the next curve of cumulative.qas, you see
8 that along with this oil production ve have had gas

production, of course. 2And our cumulative gas production

as of the end of '73 is 118 billion cubic feet. The curve
£t ‘; ,l { - :

on the white is in, well, it's again, it's in millions of

barrels of oil for the cumulative. And it is in billions

S,
e mmeeees
PR P
N :.'...R
N
b
o

of cubic feet for the gas cumulative. So we have produced

R

Sl I

j ;; \l’&i almost 90 million barrels in this curve of oil and the

?é é S 118 billion cubic feet of gas through the yeaf of 1972,

Yy 4 z
‘ ﬁ; O § If we move on up to the curve that is plotted across
-~ o v the top, this is as indica?ed on tﬁe left margin, this is
{ your reservoir pressures, ;éiggguper square inch on fhe
. 19 vertical scale. Plotted it is the heavy line as indicated
L by words "Reservoir Pressure." 2355 is the point back

here in November of 1957 at the beginning of production,

3
N
f—y

The last pressure survey taken in July of 1972 was

\'n N
el :
| DN |

22
1;418 PEY,. again Dlotted favr over here to right from the
23
;3 " middle of 1972, The other curve which we haven't yet
| - discussed is the gas~oil ratio curve which again is shown
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CASE NO.

bottom, daily water production, so labelegd,
And in January that production is 25,036 barrels of

water per day vhich amounts to about 9 per cent of the

water-01l combined production. That amount of production

to 2-1-73 represents 23.4 per cent of the original oil in

place.

Moving up to the next curve of cumulative gas, you see

that along with this o0il production we have had gas.

production, of course. 2nd our cumulative gas production

as of the end of '73 is 118 billion cubic feet. The curve

s
PP &

£

on the white is in, well, it's again, it's in millions of
kharrels of oil for the cwvlative, And it is in billions

of cubic feet for the gas cumulative. So we have produced
almost 90 million barrels in this curve of oil and the
118 billion cubic feet of gas through the year of 1972.

If we move on up to the curve that is plotited across

the top, this is as indicated on the left margin, this is

PP )

SELE AL

your reservoir pressures, ﬁoints per square inch on ﬁhe
vertical scale, Plotted it is the heavy line as indicated
by words "Reservoir Pressure." 2355 is the point back
Here in MNovember of 1957 at the beginning of production.
The last pressure survey taken in July of 1972 was
1,428 PSI, again plotted far over here'to right from the

middle of 1972, The other curve which we haven't yet

discussed is the gas-oil ratio curve which again is shown

L
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on up here with the Regervolr Pressure curve. The gas-oll
ratlo curve is rcad ovsr here in the right margin. Gas-oll
ratio is cubic feet per barrel of oil. I think you can

see that in that early days it was average perhaps, 1,100
cubic feet per barrel. That had been a gradual increase

in the pool to the gas-oil ratio., Howsver, it's been
holding pretty steadily in the last few years and currently
is averaging 1,300 cubic feet per barrel and 1,500 cubic
feet per barrel,

Now, have the working interast owners formed an engineering
committee in connection with the study of unitization in
this area? |

Yes, sir. They certainly have.

When was that formed?

That was formed at a working interest owner's meeting in
October of 1967.

%i... . was the purpose of the formation of this committee?
The primary purpose charged to the engineering subcommittesl
Actually there were two primary purpéses. Pixrst, to
determine the proper area to be unitized. BAand second,

to work up a number of parameters which would be suitabla
as a basis for the working interest owners and to negotlate
possible particivation in a possible future unit.

Over what period of time did ﬁho enéineering committee maoety

It met in work sessionsg virtually continuously for anyone
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/ 1 field that has had a great deal more capacity than the
s 2 allowables. And as you can see in the miadle '60's 15 to
] 3 16 thousand barrels a day and the market demand began to
. 4 pick up. ‘ '
‘i 5 The Ccrnmission upped the New Mexico Allowables. You
o | 6 can see the Empire-Abo's rate going right up. If you
7 plot an allowable curve to the state of New Mexico, it will
f 8 be parallel to this thing right here. Moving on out to
: i g current times, I might say that just happened at the time
g 1—;—*— 107 77 We plotted this curve. Wa» didn't have January's data.
% E IH' gu The curve shows that we are, I'm still on the cil rate
j ! '12 curve. It shows that we are producing at the end of the -
% : { ij13 n year 1972 approximatuely 25,500.barre13 per day from the pool
i i i‘:l ~ t’) as a whole. . |
BN f , f'gl % I Moving up one curve, you find that cunulative o011l
_— ) i 5“! 816 cz) curve. This is the increased oil production in the
. j ;;;; 617 21 original first production back in November, 1957, to
R a = 18 2 1-1~-72. And you see thaﬁ as, I rean, 1-1-73. And you see.
N X 19 as of 1-1-73 approximately 89.5 million barrels of oil had
‘ B 20 been produced from the reservoir.
B 2 I @ Do you have any later figures on that?
ﬁ oo il A Well, we do have January which, you might imagine, is about
.-& = 23 - the same as December, Allowable stayed the samc, It's
S 3 24 25,625 barrels of o0il per day. I might mention the water
y 5 at this time is plotted on the low slide line dovn toward
} ] } — A

T 3
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1 ‘ bottgh, daily water production, so 1;;;;;;T“- ~~~~~~~ ] E
o And in January that production is ﬁ5,036 barrels of i
2 3
3 vater per day vwhich anounts to about 9 per ceAt of the
4 vater-o1l cembined production. That amount of production
5 to 2-1-73 represents 23.4 per cent of the oriéinal oil in
; 6 place. ) .
g 7 Moving up to the next curve of cumulative gas, you see
§ 8 that along with this oil production we have had gas
; 9 production, of cburse. a2nd our cumul:xtive gas production
10 as of th?.??d of '73 is 118 billion cubic feet. The curve
é 11k on the éﬁi;é is in, well,.it's again, it's in mil%ions of
. 12 barrels of oil for the cumulative, And it is in billions
IBF{ of cubic feet for the_gas cumulative. So we have produced
1 almost 90 million barrels in this curve of oil and the
15, 118 billion cubic feet of gas through the year of 1972,
16 If we move on up to the curve that is plotted across
17" the top, this is as indicated on the }eft margin, this is
. 18 your reservoir pressures, ﬁgggggxper square inch on the ;
o 19 vertical scale. Plotted it is the heavy line as indicated i
! 20 by words "Reservoir Pressure." 2355 is the point back
ﬁi 01 ﬁere in November of 1957 at the beginning of px ‘action,
-~ The last pressure survey taken iﬁ July of 1972 was
i 03 1,418 PSI, again plotted far over here'to right trom the
'j ” middle of 1972, The other curve which we haven't yet
;: - discussed is the gas-oil ratio curve which again is shown
2
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by necessity. HNevertheless, the attempt was to reflect
the types of wells that are in the reservoir at the present
time, but I want to emphazize that these are not real

tests. This is a hypothetical production, becauvse we

haven't got through March, 1974 yet. We will get there, ve

Okay. 2nd then you move on over. That's the first
two pages, and then.you move  over to the last thrée pagas,
l,.2, 3. And sone of you, I'm sorry, will not have the
very last page which is a table of fluid pfoperties versus
reserﬁior pressure, but we will get them to. That's just
a foul up on our part} but aﬁy way those last three pages
are simply, they simply show how we arrived at the voidage
values that are over here on pages 1 and 2.

So under this allowable plan, the projeét area |
reservoir voidage I want to emphasize will he reduced tQ'L
less than half of the current primary reservoilr vo%dages.
Now, refer to Exhibit 8 and explain what this is and what
it éhows. |
Well, Exhibit 8 would try to throw a little more color
into the proceedings here, Christmas red and’green.

This is the same map that we looked at back over here

on one of the earlier, well, I guess it was Exhibit 4,

the very same structure map, the same unilt outlined and so

forth: but it does row have the 8 injection wells as the
red triangles, the same 8 wells we looked at in

et 9 || = L
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'thibit, 1 on the plan of operation on, I believe, Txhibit
6 a while ago,.
why were the injection wells located as you have shown
them on thas presentation?
tlell, of course, there are a number of factor; you have got
to consider. Of course, our intent here in vhat we are
going to do is put this docwn in the Gas Cap., So that was
number 1., We want to distribute it as equally as possible
to maintain pressure as much as we can throughout the
reservoir,

So the attempt is to'distrihute'the welis
volumetrically over the reservoar.
and the Gas Cap is toward the north border cf thé reservoir?
Well, the Gas Cap is over the éholgvstructure virtually
and along the wholef;est of the reef and and béck to the -
back reef. iand these wells are located, of course, in
the Gas Cap., This was a primary consideration. You
have got to consider permeability, injectivity, are you
going to be able to get gaé in the wells,.and then

naturally, and this is why the green tracts are on here,

These green tracts are the same tracts that Mr. Embry !
. i

had on his map being those tracts that we have now reason !

4

A2

to believe likely will be in the unit. Naturally, we do notj

wvant to damage in any way these tracts; and, therefore,

we arce locating our inijection wells as vou can see by

Jooking at Exhilit A at least two locations avay,
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1 to be any point in repecating it. There is a liétle more |
2 information in %here. Paragraph 3 now 1is the basic
] 3 concepts. Now, I'm over on page 4. Paragraph 3 {s the
4 basic concepts. "A., Field production history and Resgervoir
j 57J Numeric Models Studies have demonstrated that‘resarvoir
) 6 recovery is agoverned by a gravity drainage mechanism., With
7f unitization,the operator will be able to maximize beneficia%
% 8 effects of this most efficient recovery mechanism by
‘“;%” careful obhservation of weil performancé and shutting in
X e A
%'ié él&) or curtailing production frqm inefficient wells.
; { e §I{i Paragraph B. Injection of plant residue gasiwill act

] E ;}-2 ny toward pressugg?maintenance and orderly‘controi'of 4
=t 4

’ 5 ié %1 t: expansion of -the secondary gas cap."
bEARY |
ii %;4 \% These are the concepts by thch'we will do pgr besF
gﬁ %; % to operate this.reservoir, this unit area. Paragraph 4

f l Eﬁ 1 3 covers the special‘rules that we are going to raquest.
- 17 o Go ahead and explain what the special rules are that you

E‘ ]
fu—y
o)

are proposing.

191 A Paragraph é "Sbecial Rules. A. Uni¢t Allowable. Starting

3

. 20 on thé effective date of the unit, the unit will receive a
R g] 21 ‘ unit allowable, calculated so that Unit Area reservoir.
£ 29 voidage will not exceed average dally reservoir voidage rate
b 23 for 1972." Let me see. Where am I? “this will vesult in
5{3 24 an increase frcm current 23,600 BOPD to about 30,000' BOPD
J 25 for the Unit Area.®
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R 6N Y3 BEFORE ‘I'HIS
NEV-MEXTCO—0TL, CONSERVATION COMMISSION
Santa Fe, New lexloo
April 10, 1974
‘ EXAMINER HEARING
; oo mmmm e )
IN THE MATTER OF: )
" )
g Application of Citles )
4 Service 0il Company for ) , .
# a unit agreement, Eddy ) Case No. 5212
County, New iMexico. )
N N )
i and
LI N R
P )
’ ” IN THE MATTER OF: )
i )
T Application of Cities )
g Service 01l Company for )
a pressure maintenence ) Case No., 5213 |
project, Eddy Couniy, )
lew Mexico. )
~ - S e G Gt e pad  Gean  wee .;. ~~~~~~~ ) ;}A
BEFORE: Richard L. Stamets, Examiner.
- TRAHNSCRIPT OF HEARING
o APPEARANCES
. For the Mew ifexico 01l
L Conservation Commission: Thomas Derryberry, Esq.
Legal Counsel for the
Commission
State Land Office Building
- Santa Fe, New liexico
. fg THE NYE REPORTING SERVICE
;‘; STATE-WIDE DEPOSITION NOTARIES
; '1_1 225 JOHNSOMN STREET
~ < SANTA FE, NEw MEXICO 87501
TEL. (505} 962-0386




e

|__proved efficlency factor,

T T -l B P e«

CHRISTIANSON-DIRECT CASE 5212 & 5213

Now, this same factor immedlately prior to unitization

in September, for which I just gave you the voildage figure
for the Unit,was 2,66 reservolr barrels., I don't have this
in the table but, in other words, although we iuncreased

the oil rate from 23,252 to 32,891 barrels per day, we
reduced the voildage-efficiency factor from 2,66 reservoir
barrels per stock-tank barrel down to 1.71. So we had a
gsizeable reduction, and, of course, the lower you get with
regervoir-voldage-efficiency factor simply means you're
volding less space per barrel of production and therefore
you're holding the pressure up longer and you get this
increagsed effect in a graﬁity drainage reservoir;the longer
you can hold the pressure up relative to oil production
the moxe recovery you are going to have, This 1s another
way of stating the fact that you have a flattening in the

pressure curve and the flattening is because of this. im-

.~ Okay, moving to Column 7 here we simply took the
total 56,319 reservoir-net-voidage rate divided by:those
221 wells over there in Column 1 and got a figure of 255
Yeservoix barrels per day, resexvoir-voildage rate, just
putting it on a per well basis,

Column 8 puts the allowable production of 56,513
THE NYE REPORTING SERVICE
STAYE.WIDE DEPOSH’IONYNQTARIES
225 JORNSON STREET

SANTA FE, NEW MEXICO 87501
TEL. {505) 982- 0386
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L EXAMINER HEARING
D TU T e )
% e IN THE MATTER OF: )
; )
; S Application of Citles )
Pl Service 04l Company for ) o
. a unit agreement, Eddy ) Cape No. 5212
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CHRISTiANSON-DIRECT CASE 5212 & 5213

compnrisons 1 was wmakiog carlier, and the only place that

; gas cav come from ia the big unit which adjoins 3¢ and

]
% which ie c0unegred which 1 ccrtainly pelieve and which

E we'lve had teatinony gyom the citgo witness that the two
3 qnit areas are connected. _ .
'% . Q And that o jteclf, {in your opinion, is a viola-
4 ey : , e

1 ;iqn qf cprre}ative righ;s?

% A Yes, sir,‘l would sa¥ that jr. is, in wy opinion.

3 : oo :

% Now, W€ aove ahead further in this summation.

{ altimate oil yecovery gyon the pool and 1 mean tha

|

% thing that operatit on them, when you get thewm a voida
| 1imit 1ike you've, get us @ voidage 13nit, then they're

going to be goino out thexe and spendlng woney o worl

#F'{«{_‘.

Y o g

ovexr wells and £XY o get as 1low in the reef a8 they.gan
and produce 4t o8 1o¥ a gaQwoil ratlo as they

they've got that. 1 359 parrel @ day voiaant aumber
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then v the face and W€ vye gol @ punbe¥ gtarico
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CHRIS'TYANSON~DIRECT CASE 5212 & 5213
Page. . 93...

face and belleve me it creates quite an incentive to go

for the low-ratio wells iu terms of production, and this

B

is what you'd want to do. in this reservoeir 1f you want to

maximize ultimatglyggoygfy{n’Sb getting a voidagevlimit'is‘

— - PR

: quite a carrot in froant of an Opefator fo'try to get
i his ratio down as low as possible whereas in a gas-siphon
type operation this is not as critical, About the only

thing that's critical is how much gas can you get in that

injection well, Now, okay, as I wanted to gay égaih}-
in setting a reservoir voidage limit for the Cltgo Unit

Atlantic Richfield recommends the KMOCC use iés'best

judgment after a complete review of the facts, however,

we strongly recommend a voidage limit no greater than

1559 reservoir barxrels per day be ‘granted to the Cltgo
Unit, and just as ls the Arco Unit the Citgo Unit should
be required to inject back into the Abo gas cap all
available plant residue gas. That éompléfes my summation,
MR, HINKLE: We would 1ike to offer into =

evidence Exhibits 1 through 5.

Fa e,

MR, STAMETIS: 1Is there any objection to Exhibits

1 through 57

- MR, RELLAHIN: No objection
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SINGLE WELL MULTIPHASE CONING SIMULATOR : 57

{3-PHASE COMPrRESSIBLE CONING)

Introduction

This program is designed to predict the ability of an
individual 0il or gas well to cone fluids into the wellbore.
The model is extremely flexible in that a large variety of
‘ conditions may be simulated with only a minimum amount of ;
- : data lnput. 4 t

The program is particularly useful for determining the i
effect of coning gas downward and/or water upward into the
"wellbore perforations as producing rates vary. Descriptive
" output is generated to show the cone growth and the changes
that occur in saturations within the cone area. As gas and/or
water is coned into the wellbore, production rates reflect
the change to multiphase flow. The program numerically solves
the partial differential eguations which describe three-phase
compressible transient flow in cylindrical coordinates. That
is, an R-Z (radial-vertical) coordinate system is employed so
that the reservoir under consideraticn assumes symmetry in
the angular direction. The geometry is shown in Figure 1.
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FIGURE 1

! The reservoir has the shape of a right circular cylinder with a

i radius (R) and a thickness (Z). The wellbore with a radius (RW)

: is located at the center of the cylinder from which production

, and/or injection of fluids occur. Areal reservoir heterogeneties
e are accounted for by variable permeabilities, porosities, and
saturations which are read as input data.
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rings as indicated in Figure 2. Vertical heterogeneties are
accounted for in a similar fashion with various reservoir

The solution technique employed in this model is
, unconditionally Stable which means that the time step size is
b limiteqd only by the desired accuracy and not the pore volume
of the smallest cell. This model typically employes time steps

s ! where 1000 times a block's pore volume can floy through it in a
‘ single time step.

-, B et

cylindrical shape,

-Gas-opil] ratios and water-oil ratios are monitored each
time step to reflect the growth of the unwanteqd phases,




! st [ PR Bmand I

i e ™ T et it

e A i e

#s“‘\’f «

Uses

- +The program checks for a variety of types of data
-=:7input errors and in the event of their occurrence,
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pre-set limiting value, the computer run is ended
to prevent additional unneeded calculations.

+The program allows different fluid properties and
relative permeability and capillary pressure data
‘for different layers.

+The unconditional stability allows very large time
. steps resulting in a model which will simulate years
of real time in a few minutes,

*Time steps can be specified by the user or can be
automatically selected by the program. The automatic
selection process is designed to choose time steps

.which minimize the running time while keeping the
numerical errors within a specified bounds.

*A restart feature is included in the program so that
the user can study alternatives which differ only in

"the late stages of the flood without repeating the
.entire run each time.

terminates the run and prints the error which occurred.

«Predicted results are monitored at each time step

- - through a cumulative material balance (for each phase)

for the entire reservoir and by an lncremental material
balance for each tlme step.

+A minimum amount of input data are required, as
options are available ranging from a homogeneous
reservoir option with very little input data requirements,
up to a full heterogeneous reservoir option where prop-.
erties can be varied at each grid block,

*A horizontal fractlon can be simulated by varying only
the 1nput data. :

-The user has control over the tlme and amount of output

so that detailed information can be obtained for match-
ing field data at any specified times.

‘Determine optimum producing rates by simulating many
different producing rate conditions
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‘Determine optimum location of perforations

*Improve reservoir description or obtain information
about aquifer activity by history matching

.Select optimum well density within a field by comparing
results which use various external drainage radii

+Achieve the twofold objective of determining a producing
rate which inhibits serious coning and at the same
time effectively drains the rescrvoir

‘Perform depletion and pressure maintenance studies of
single well reef pools {(a single study predicts field
performance while determining ultimate sandwich losses)

Examples .

A recent application of this model was a depletion study
of a number of sirgle well reef pools under various operating
strategies. These results were presented to a requlatory body
and the result of the hearing increased allowables for these
pools 40%. At the same hearing 90% of the pools in the same
area had allowables cut over 20%.

Another recent application of this model was a coning
study of a large gas field in Canada. Early in the life of
this field, a number of the wells began producing water and the
operator became concerned about the future performance of this
field. An extensive study was undertaken to determine:

1) the waﬁer influx inﬁo the pool

2) the individual well performance at various production
rates

The study was completed and future rate schedules were
determined which minimized watexr production. Coning was found
‘not to be as serious as originally expected since reasonably
large rates were permissible without serious water production.
The field has been producing as predicted for five months.

Basic Equations

The equations used in this model to describe compressible
multi-phase fluid flow in a porous.media are a combination of
the continuity equation plus Darcy's Law and are as follows:

ATWE] TR wewvres e
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kkro ; So
V'Bo“o Vipg-podh) + q,, = ¢§g(§;) oil (L)
- Kk s S
L ! V'B——ur" vip, o, 9h) - q, = ¢:&-(§‘1) water (2)
i 3 : W O W
J kk kk
V- - h + g - onaenmn - h - =
d So Eg (3)
¢ (= R_ + %) gas
dt B, S Bg ‘
so+.sw+sg= 1.0 . (4)_
Po = Py * Pewo A (5)
Pg = Po + cho : (6)

These eguations are expanded using a cylindrical coordi-
nate system (R-Z). The resulting equations are approximated by
a fully implicit difference scheme which is unconditionally
stable. This means that large volumes of fluid can pass through
the small reservoir blocks near the wellbore in a single time
step.  In addition, large saturation changes may occur in these =~
blocks without causing any numerical difficulties. A fast, stable,
and accurate numerical scheme is used to solve the resulting
non-linear system of difference equations.

Nomenclature

g Variables: N

' B = formation volume factor,_Rﬁ/STB or RB/MCF
g = gravitational éonstant

y h = elevation

g k = absolute permeability

f kr = relative permeability
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P = pressure
Pc = capillary pressure
RS = golution gas—~o0il ratio

: S = saturation

% t = time

: B = viscosity

i ¢ = porosity

p = density
- Subscripts:
. g = gas phase

go = gas-o0il system

]

o oil phase

]

W water phase
wo = water-olil system

Input Data Requirements

The reservoir description includes:

a) Geometry such as thickness, drainage radius, well-
bore, size and outline of reservoir

b) Porosity and absolute permeability distributions,
S _ i.e., stratification

c) Location of initial gas-oil and water-oil contacts
or initial fluid and pressure distributions .

The fluid properties needed are:

X Ak -

a) Formation volume factors, solution gas-oil ratio
and viscosities as functions of pressure

§ b) Relative permeability and capillary pressur- .ata
; as functicns of saturation
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The required operating information is: '
a) Well locations and rates

b} Production strateqy for workovers, limiting GOR
and WOR information, etc. B ‘

In many cases, much of the above input data, required by
thhe model, is uncertain or even unavailable. This, however,
is not a serious drawback if reservoir performance data is
available. The performance data is used in what is called the
history matching phase. This is where the uncertain or unknown
data is adjusted until the model simulates the actual reservoir
performance. A very accurate reservoir description can often
be obtained by history matching.

Typical performance data which are useful for history
matching purposes include individual well pressure as a function
of time and production and producing gas-oil or water-oil ratios.

-~
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AdanticRichtieldCompany  Norlh American Producing Division

Permian District

Post Office Box 1610
Midiand, Texas 79701
Tataphone 915 682 8631

.

et vo. LS

April 25, 1973

United States Department
of the Interior
Geological Survey

P. O. Drawer 1857

Roswell, New Mexico 88201

Attention: Mr. N. O. Frederick (6)
0il and Gas Supervisor

Atate of New Mexico

Mr. Alex J. Armljo
Commissioner of Public TLands
P. 0. Box 1148 -

Santa Fe, New Mexico

Attention: Mr, Ray D. Graham, Director (3)

0il and Gas Department

State of New Mexico

011 Conservation Commission
P. 0. Box 2088

Santa Fe, New Mexico

Attention: Mr. A. L. Porter, Jr. (3)
Secretary Director

Working Interest Owners
Empire Abo Unit
(see attached address list)

Re: Initial Plan of Operation
Empire Abce Unit
Eddy County, New Mexico
Gentlemen: '

In compliance with Section 11 of the Unit
Agrecment, Empire Abo Unit, Eddy County,

.New Mexico, Atlantic Ricniield Comnany, &s

Fa07 0

Prdli

NLOCOEs

Cil C
@L\co EXHISIT NO._ ¢ )

CASENO. & 5 v 3
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nited States Department
f the Interior

age 2

April 25, 1973

30O ¢

Unit Operator on behalf of itself and the
other participating working interest owners,
hereby submits for your approval a Plan of
Operation to cover the period beginning with
the effective date of the Unit Agreement and
extending through the remainder of calendar
year 1973. :

Yours very truly,

ATLANTIC RICHFIELD COMPANY
OPERATOR

AL NLL)

P. E. Fletcher
Operations Manager

PEF/SHC/jrb
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INITIAL PLAN OF QPERATION
EMPIRE ABO UNIT

I
PATPICE
Y ST

1.

Project Area

History and Background

The Empire Abo Unit area consists of some 11,339.15
acres in Eddy County, New Mexico (see attached plat,
Exhibit 1). The area is located in portions of
sections 34, 35, 36 Township 17 South, Range 27 East;
sections 1, 2, 3, 4, 8, 9, 10, 11, 12, 15, 16, 17
Township 18 South, Range 27 Eas%; sections 25, 26,
27, 28, 31, 32, 33, 34, 35, 36 Township 17 South,
Range 28 East; sections 4, 5, 6 Township 18 South,
Range 28 East; sections 29, 30 Township 17 South,
Range 29 East. Within the Unit Area, owners of the
following tracts have choseg got to participate in
the unit: 2,6,42,46,49,55,56,69,73C,77,79,84,91.
These non~participating tracts total 68L.84 acres.
The' remaining 10,654.31acres is to be developed as

a project area for pressure maintenance by injection
of plant residue gas from Abo production back into
the Abo formation.

The Abo producing zone 1s found at an average depth
of about 5800 feet (see attached type log, Exhibit 2).
The Abo is a lower Leonard (Permian) carbonate reef
which has undergone complete dolomitization. Vugs,
fractures and fissures have been observed in cores
throughout the main reef, with local anhydrite-
infilling sometimes restricting flow. Reef de-
velopment is long (12 1/2 miles) and narrow

(1 1/2 miles). The reef crest dips about 1Y from
gsouthwest to northeast. Average gross reef thickness
is about 300 feet, ranging to the maximum of 732 feet
on the Amoco State AT No. 1. (L2-18S-27E). '

On the up-dip west and southwest end of the reservoir
productive limits are the result of anhydrite de-
position, while on the back-reef north side there is
a facies change to an impermeable carbonate "mud"
interspersed with green shale. Limits to the south,
east and northeast result as the top of the reef

dips below the oil-waler contacv.

Current Production, Future Recovery

The original discovery well was the Amoco Malco
Federal A No. 1, located in the NE NW Section 11,
T~18-8 ~ R-27~E, completed in November 1957.




Initial Plan of Uveraticn
Empire Abo Unit
Page U4

At the present time the Pool has 235 producing wells.

Of these, 153 are capable of producing more than the
current top allowable of 142 BOPD/well. There are

183 flowing wells. Field performance and detailed
study of cores indicate excellent vertical permeability.
The principal producing mechanism is gravity drainage
with an expanding secondary gas cap. There are 22
operators in the field and 112 separate working interest

. owners.,

In January 1973, Abo Pool total o0il production averaged
25,625 BOPD with $% water production and gas oil ratio
1,366 cu. f£t./BO. Cumulative oil production from the
pool is 90 MMBO -to February 1, 1973. Remaining primary
after February 1, 1973, based on ARCO numeric model
studies, is estimated to be 83 MMBO. Unitized residue
gas injection ror pressure maintenance is-calculated
to increase future recovery by about 30 MMBO.compared
to continued primary operations.

Basic Concevnts Governing PFuture
Uait Operations

a) Fleld production history and reservolr numeric
model studies have demonstrated that reservoir
recovery 1ls governed by a gravity drainage
mechanism. With unitization, the operator will
be able to maximize beneficial effects of this
most efficient recovery mechanism by careful
observation of well performance and shutting in
or curtailing production from inefficient wells.

b) Injection of plant residue gas will act toward
pressure maintenance and orderly control of
expansion of the secondary gas cap.

Special Rules

a) Unit Allowable

i1st Step =~ Stariing on the elffeciive date of

the unit, the unit will receive a unit

allowable, calculated so that Unit Area reservoir
voidage will not exceed average daily reservoir
volidage rate for 1972. This will result in

an increase from current 23,600 BOFD to about
30,000 BOPD for the Unit Area.
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Initial Plan of Operation
Empire Abo Unit
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2nd Step - to be effective with the start of gas
injection. Unit Area allowable to be 40,192 BOPD.
Reservoir numeric model studies demonstrate added
recovery and no reservoir waste at this rate.

b) Provision to produce the unit allowable from
the most efficient wells without restriction,
The only exception will be where a Unit
producing well offsets a non~unit well.

e¢) Provision that if any unii well 1s located within
660! of a non-participating tract on which is
located an Empire Abo producing well, such unit
well will be allowed to produge no more than two
times normal unit allowable for the Empire Abo Pool.

d) Provision for administrative approval of additional

injection wells, or changes in injection well
locations.

5. Operating Plans for 1973
Initlially gas injection will be into the Abo gas

cap in the following eight wells (see plat Exhibit 1):
. Current

| Operator _ © Jease & Well : Location
Exxon Chalk Bluff Draw Unit "A"™ No. 4 NE/4 NW/4 Sec,9-T18S-R2TE
Amoco Windfohr Federal No. 4 NW/4 SE/L Sec.lt-718S-R27E
. Amoco Malco "H" Federal No. 2 SE/4 NE/4 Sec.3-T18S-R27E
‘ M.YatesIII Dooley Abo State No. 2 NW/4 SE/U Sec.36-T17S-R27E
Amoco State "BM" No. 1 NE/4 SW/L4 Sec.31-T17S-R28E
Amoco State "BV' No. 1 SW/4 NW/4 Sec.32-T17S-R28E
. Arco M. Yetes B (ARC) No. 8 SW/4 NE/4 Sec.33~T173-R28E
Hondo State "A" No., 21 NE/4 SW/4 Sec.26-T17S-R28E

Attached Exhibit 3 is an example of an injection well’
log, while Exhibit 4 is a schematic diagram of a
typical mechanical setup for an injection well.

“ .
o A b o et e e e

g Maximum gas Injection volume into all wells is
. estimated at 37,000 MCF/Day. In terms of reservolir
, space fill-up, this is cgquivalent to over 60,000
barrels of water injection per day. Plans are
to pick up residue gas at about 700 psi and compress
it to 2000 psi for injection. The gas will contain
hydrogen sulfide., Superdehydration facilities are
planned in order to minimize possible corrosion.

[
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A rigorous corrosion checking procedure will
be maintained.

A regular and comprehensive well-testing program
will be followed to maintain reservoir control
and aid in determining optimum operating conditions.

Workovers: Wherever well production data and

reservoir conditions so indicate, workovers will

be performed to lower gas-oil or water-oil ratios
and maximize producing well efficiencies.

Facilities for produced water gathering and

reinjection will be constructed. .

Atlantic Richfield Company, as unit operator,
will act prudently to preserve all rights of
the mineral owners and to effectively and
effliciently recover the unit areea reserves.

" This Company will meet all economical offset

obligations and act to prevent undue waste.

Modifications = It is understood that to meet

changing conditions, this Plan of Operation may
be modified from time to time, with the approval
of the Supervisor, the Commissioner of Public
Lands of the State of New Mexico and the New
Mexico 0il Conservation Commission.

Effective Date:

This Plan of Operation shall be effective July 1, 1973.

If this Plan of Operation meets with your approval,
please lndicate in the space below and return one
copy for our files.

Yours very truly,

ATLANTIC RICHFIELD COMPANY
OPERATOR

2L 0,/ )
{ € Nl
P. E. Fletcher

Operations Manager

PEF/SHC/jrb
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APPROVED BY: Date:
Supervisor ol Unifted
States Geological Survey
APPROVED BY: Date:
Commissioner of public
Lands, State of New Mexico
APPROVED BY: Date:_
Secretary-Director
New Mexico 0il Conservation
Commission
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EMPIRE ABO UNIT
INFILL WELL STUUY RESULTS,
LISTED BY DATEL OF STUBRY

Reserves Added

Cumulative By ITafill Drilling

Date of Number Average Total
Added Recovery of Infill Added Added

Study Wells in Spacing Reserves Rescrves

(Month-Year) Study (Acres/well) {MBO/well) {MBO)
8-74 2 20 . 80 160
1-75 58% 20 100 5,800
11-77 158 20 & 10 92 14,510

(# includes wells in earlier studies)

With 129 infill wells on production
Actual Cumulative Production to 5-1-79 from all infill wells = 16,292 MBO.

To 5-1-79, actual average production per well = léfégzﬁg%%s = 126 %%%I
Study

Date Study Type

8-74 Calculation using original coning simulator, 1970 study

1-75 Updated coning simulators considered well interference

11-77 Back-to-front reef 3-dimensional slice model, combined coning

effects and fluid movements in all directions. More production
history available.
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SALLY WALTON BOYD
CERTIFIEO SHORTHAND REPORTER

3020Plaza Blanca (505) 471-2462
Santa Fe, New Mexico 87501
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STATE OF NEW MEX1ICO
ENERGY AND MINERALS DEPARTMENT
OI1, CONSERVATION DIVISION
State Land Office Building

Santa I'e, New Mexlco
23 May 1979

EXAMINER HEARING

L T T e e

IN THE MATTER OF:

Company for approval of infill drilling,

)
)
)

Application of The Atalntic Richfield ) CASE
)
Eddy County, New Mexico. )
)

e — - Y - T R v R T M 4 e S Aer S A S S e e A e e M e G b e e e e S e e —

BEFORE: Richard L. Stamets
TRANSCRIPT OF HEARING
A PPEARANCES

For the 0il Conservation Ernest L. Padilla, Esq.
Division: Legal Counsel for the Division
State Land Office Bldg.
Santa Fe, New Mexico 87503
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MR. STAMETS: Call next case 65%53.

MR. PADILLA: Application of The Atlantic
Richfield Company for approval of the infill drilling,
Eddy County, New Mexico. |

MR. STAMETS: The Division has received and will
approve the request that this case be continued to the
June 13th Examiner Hearing.

(Hearing concluded.)
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REPORTER'S CERTIFICATE

I, SALLY WALTON BOYD, a Court Reporter, DO HEREBY

4 CERTIFY that the foregolng and attached Transcript of

5 Hearing before the 0il Conservation Division was reported
6 by me; that sald transcript is a full, true, and correct
7 record of the hearing, prepared by me to the best of my

B3 ability, knowledge, and skill, from my notes taken at the

Sally W.sBoyd C S;R.

5 .
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{ do hereby ceritfy i ine 175 g
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fhe Exaininer tedilig =
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I fCrcrsiner

Oil Conservation Division
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N 1 STATE OF NEW DREXICO
ENFRGY AND MINERALS DREPARTMENT
2 OIf, CONSERVATION DIVISION
State Land Office Buillding
3 Santa Ve, New Mexlco
' 23 May 1979
[N 4
EXAMINER HEARING
5
: 6 )
IN THE MATTER OF: )
, 7 ' )
: Application of The Atalntic Richfield ) CASE
¢ 8 Company for approval of infill drilling, ) 6553
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SALLY WALTON BOYD
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MR. STAMEDS: Call next case 6553,

MR, PADILLA: Application of The Atlantic
Richfield Company for approval ol the infill drilling,
Eddy County, New Mexico.

MR. STAMETS: The Divislon has received and will
approve the request that this case be continued to the
June 13th Examiner Hearing.

(Hearing concluded.)
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PN 1 REPORTER'S CERTIFICATE
2
!
3 I, SALLY WALTOHN BOYD, a Court Reporter, DO HEREBY
~ 4 CERTIFY that the foregoing and attached Transcript of
5 Hearing before the 01l Conservation Division was reported
6 by me; that said transcript is a full, true, and correcst
; 7 record of the hearing, prepared by me to the best of my
8| abllity, knowledge, and skill, from my notes taken at the
9 time of the hearing. ‘
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S ECEIVED

\\‘ MAY 1 rlQ?OJﬂ

Aty .

!L i .
TO:  THE NEW MEXTOO OILL QONSEIRVATION DIVISION (’ON°S K?ﬂﬁ'o 1 DIVISION

FlOM:  15HE ATLANTPIC RICHFIELD QOMPANY

RE: APPLICATION FOR APPROVAL OF INFILL DRILLING, EDDY QOUNIY, NLEW MEXICO

COMES NCW THE UNDERSIGNED ATIORNEY, ON BEHALF OF THE ATLANTIC RICHFIEID

COMPANY AND STATES:

The Atlaﬁtic Richfield Cawpany hereby formally makes application for
approval of infiil drilling, Eddy County, New Mexico. Applicant seeks

a finding that the Division waived existing well-spacing requirements

and found that the drilling of additional wells was necessary. to

effectively and efficiently drain those portions of the proration units in the
BEmpire Abo Unit locataad in 'Ibmshlps 17 and 18 South, Ranges 27, 28 and

-~

29 East, which could not be so dralned by the existing wells.

A ' Applicant respectfully requests that this matter be set on the docket

for an E><aminer‘\s hearing on May 23, 1979.

R
“\\

s THE ATLANTIC RICHFIELD C(]"IPANY

CN Sl o)

NAaviv~AA T oS 2]
WAL G ae LAY AL

Attormey for Applicant \/
Box 3580
Midlard, Texas 79702
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T0: THE NEW MEXTCO OIL CONSERVATION DIvsiony Ol CONS-:I/ATION DIVISION i
SANTA FE

FROM: 'THE ATLANTIC RICHFIELD COMPANY
RE: APPLICATION FOR APPROVAL OF INFILL DRILLING, EDDY COUNTY, NEW MEXICO

COMES NOW THE UNDERSIGNED ATTORNEY, ON BEHALF OF THE ATLANTIC RICHFIELD

COMPANY AND STATES:

33

The Atlantic Richfield Cawpany hereby formally makes application for
approval of infill drilling, Eddy County, New Mexico. Applicant seeks

a finding that thé Division waived existing well-spacing requirements

and fourd that the dfillixlg of additional wells was necessary to
effectively and efficiently drain those portions of the proration wiits in the
Empire Abo Unit locatéd in Townships 17 and 18 South, Ranges 27, 28 and

29 East, which could not be so drained by the existing wells.

Applicant respectfully requests that this matter be set on the docket

for an Examiner's hearing on May 23, 1979.

THE ATTANTIC RICHFIELD COMPANY

e
L T W~ 3
VA
,,

Conrad E. Coffield

- Attorney for Applicant
Box 3580
Midland, Texas 79702
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ECEIVED ..
\ MAYI £1979 ”

Ol (‘()l\ BRE /A'IIO\I DlVlSlON
SANTA FEE

TO:  THE NEW MEXTQO OIL QONSERVATION DIVISION
FROM:  THE ATLANDIIC RICHEIRELD (QDMPANY

RE: APPLICATION FOR APPROVRL OF INFILL DRILLING, EDDY COUNIY, NEW MEXICO

COMES NOW THE UNDERSIGNED ATTORNEY, ON BEHALF OF THE ATLANTIC RICHFTELD

CQOMPANY AND STATES:

The Atlantic Richfield Campany hereby formally makes application for
approval of infill drilling, Eddy County, New Mexico. Applicant seeks

a finding that the Division waived existing well-spacing requirements

and found that the d‘rilli.ng of additional wells was necessaryv to

effectively and efficiently drain those portions of the proraticn units in the
Erpire Abo Unit locatéd in Townships 17 and 18 South, Ranges 27, 28 and

29 East, which could not be so drained by the existing wells.

Applicant respectfuliy requests that this_ matter be set on the docket

N for an Examiner's hearing on May 23, 1979.

THE ‘ATTANTIC RICHFIELD COMPANY

BQ&_\M\MQ& )

Conrad E. Coffield
Attorney ior ‘x,_.zk.u.u,cuu_

Box 3580

Midland, Texas 79702
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LAw OFFICES
HINKLE, COX,EATON,COFFIELD & HENSLEY

1000 FIRST NATIONAL BANK TOWER CLARENCE E.HINKLE

LEWIS C.COX,JUR.
PAUL W. EATON,JUR.
CONRAD E.COFFIELD
HAROCLO L.HENSLEY,UR. PosT OFFICE BOx 3580
STUART D.8HANOR

C.D. MARTIN MIDLAND, TEXAS 79702
PAUL J.KELLY,JR. (915) 883 -4601 ROSWELL,NEW MEXICO OFFICE
JAMES H.BOZARTH 800 HINKLE BUILDING

OF COUNSEL

N, 1041Q973)

{505)622-8510
DQUOLAS L.LUNSFORD

PAUL M. BOHANNON /
J.DOUQLAS FOSTER o

s MARTIN, BOZARTH,
K.DOUGLAS PERRIN
C.RAY ALLEN
JACQUELINE W ALLEN
T.CALDER EZZELL,JR.

WILLIAM B, BURFORD OIL CONéERV/?\

JOHN S.NELSON

10
RICHARD E.OLSON SANTA FE
May 21, 1979 '

Mr. Ernest Padilla (R\

0il Conservation Division
Post Office Box 2088
Santa Fe, New Mexico 87501

Re: O0il Conservation Division
Case No. 6553

Dear Ernie:

This will confirm our telephone conversation today.
On behalf of the Atlantic Richfield Company, I have requested
a continuance of the above referenced case so that instead
of its being heard at the Examiner's Hearing on May 23, it
will be scheduled on Docket 23-79 for hearing on June 13,
1979.

Please advise if there is any problem in granting
this continuance.

With best personal regards,
Very truly yours,

HINKLE, COX, EATON,
COFFIELD & HENSLEY

@»Li_&)\%— "&
Conrad E. Coffiel
CEC:xf
Xc: Mr. Andy Arderson

xc: Mr. Jerry Tweed
XCc: Mr. Hugh Christianson

E£N & BURFORD
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Examiner learing - Wednesday - dune 13, 1575 Bocket No. 23-79

CASE 6535:  (Contfnued frou May 23, 1979, Exaniner Hearing)

Application of Torrcon 0il Company for a waterflood project, Sandoval County, New Mexico.

Applicant, in the above-styled cause, sceks authority to institute a waterflood project in the San Luis-
Mesaverde Pool by the Injection of water into the Menefec formation through two wells located in Section
21, Township 18 North, Range 3 West, Sandoval County, New HMexico,.

CASE 6525: In the matter of the hearing called by the 0il Conservation Division on its own motion for an order
creating, contracting the vertical limits, and extending the horizontal limits of certain pools in
Eddy, Lca, and Roosevelt Counties, New Mexico:

(a) CREATE a new pool in Eddy County, New Mexico, classified as a gas pool for Wolfcamp production and
designated as the Cass Draw-Wolfcamp Gas vool. The discovery well is Black River Corporation Miller Com
Well No. 1 located in Unit C of Section 10, Township 23 South, Range 27 East, NMPM. Said pool would
comprise:

TOWNSHIP 23 SOQUTH, RANGE 27 EAST, NMPM
Section 10: N/2

(b) CREATE a new pool in Eddy County, New Mexico, classified as a gas pool for Abo production and desig-
nated as the Runyan Ranch-Abo Gas Pool, The discovery well s Mesa Petroleum Company Runyan Federal Com
Hell No. 1 located in Unit F of Section 17, Tovnship 19 South, Range 23 East, NMPM. Said pool would
comprise:

TOWNSHIP 19 SOUTH, RANGE 23 EAST, NMPM
Section 17: NWf4

{(c) CREATE a new pool in Eddy County, New Mexico, classified as a gas pool for Morrow production and
designated as the Runyan Ranch-Morrow Gas Pool. 'The discovery well is Mesa Petroleum Company Gardemer
State Well No. 1 located in Unit K of Section 8, Township 19 South, Range 23 East, NMPM. Said pool
would comprise:

TOWNSHIP 19 SOUTH, RANGE 23 EAST, NMPM
Section 8: w/2

(d) EXTEND the Austin-Mississippian Gas Pool in Lea County, New Mexico, to include therein:

TOWNSHIP 14 SOUTH, RANGE 36 FAST, NMPM
Section 16: SEf4
Section 17: NE/4

(e) EXTEND the Avalon-Morrow Gas Pool in Eddy County, Rew Mixico, to include thereinm:

TOWNSHIP 21 SOUTH, RANGE 26 EAST, NMPM
Section 28: N/2

(f) EXTEND the Avalon-Wolfcamp Gas Pool in Eddy County, New Mexico, to include therein:

TOWNSHIP? 21 SOUTH, RANGE 26 EAST, NMPM
Section 21: SW/4
Section 28: N/2

(g) EXTEND the Buffalo-Pennsylvanian Gas Pool in Lea County, New Mexico, to include therein:

TOWNSHIP 19 SOUTH, RANGE 33 EAST, NMPM
Section 6: N/2

(n) EXTEND

e
o

urten Flat-Marvow Gas Pool in FEddy County, New Mexico, te include therein:

TOWNSHIP 20 SOUTH, RANGE 27 EAST, NMPM
Section 12: §/2
Section 13: N/2

(i) EXTEND the Chaveroo-San Andres Pool In Roosevelt County, New Mexico, to include therzin:

TOWMNSHIP 7 SOUTH, RANGE 32 EAST, NMPM
Section 34: SW/4

(3) EXTEND the South Culebra Bluff-Atoka Gas Pool in Eddy County, Wew Mexico, to include therein:

TOWMSHIP 23 SOUTH, RANGE 28 EAST, NMPM

Section 22: N/2
Section 35: N/2
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Exariner Hearing - Weduesday - June 13, 1979

(k)

1)

(m)

(n)

(o)

(p)

(q)

()

(s)

(t)

(w)

)

(w)

(x)

Docket No. 23-79 .

EXTEND the Diamond Mound-Atoka Gas Pool in Fddy County, New Mexico, to include tiwreiu:

EXTEND

EXTEND

EXTEND

EXTEND

EXTEND

EXTEND

EXTEND

EXTEND

EXTEND

EXTEND

EXTEND

EXTEND

EXTEND

the

the

the

the

the

the

the

the

the

the

the

the

the

"l'ONNSIIH' 16 SOUTIl, RANGE 27 FAST, KMPM
Section 32: N/2

Dublin Ranch-Morrow Gas Pool in Eddy County, New Mexico, to fnclude therecin:

TOWNSHIP 22 SOUTH, RANGE 28 FAST, NMPM
Section 21: E/2

East Eagle Creek Atoka-Morrow Gas Pool in Eddy County, New Mexico, to include therein:

TOWNSHIP 17 SQUTH, RANGE 25 EAST, NMPM
Section 13: §/2

South Empfre-Morrow Gas Pool in Eddy County, New Mexico, to include therein:

TOWNSHIP 17 SOUTH, RANGE 29 FAST, KMPM
Section 19: S/2

Eumont Gas Pool in Lea County, New Mexico, to include therein:

TOWNSHIF 20 SQUTH, RANGE 36 EASY, NMPM
Section 32: W/2

Hardy-Blinebry Pool in Lea County, New Mexico, to include therein:

TOWNSHIP 21 SQUTH, RANGE 36 EAST, NMPM
Section 2: E/2 SE/4 and SW/4 SE/4

Herradura Bend-~Delaware Pool in Eddy County, New Mexico, to include therein:

TOWNSHIP 23 SOUTH, RANGE 28 EAST, NMPM
Section 5: E/2 NW/4

Indian Flats-Morrow Gas Pool in Eddy County, New Mexico, to include therein:

TOWNSHIP 2] SOUTH, RANGE 28 EAST, NMPM
Section 25: S/2
Section 36: W/2

Kennedy Farms-Morrow Gas Pool in Eddy County, New Mexico, to include therein:

TOWNSHIP 17 SOUTH, RANGE 26 EAST, NMPM
Section 10: S/2
Section 11: §/2
Section 16: E/f2

East Lake~Morrow Gas Pool in Eddy County, New Mexico, to include therein:

TOWNSHIP 18 SOQUIH, PANGE 27 EAST, NMPM
Section 32: W/2

Logan Draw-Cisco Canyon Gas Pool in Eddy County, New Mexico, to include therein:

TOWNSHIP 17 SOUTH, RANGE 27 EAST, NMPM
Section 28: W/2

West Malaga-Morrow Gas Pcol in Eddy County, New Mexico, to include therein:

TOWNSHIP 24 SQULt, KANGE 28 EAST, T
Section 16: N/2

Penasco Draw-Morrow Gas Pool {in Eddy County, New Mexico, to include therein:

TOWNSHIP 18 SOUTH, RANGE 24 FAST, NMPM
Section 25: N/f2

South Peterson-Fucselnman Pool in Roosevelt County, New Mexico, to include therein:

TOWNSHIP S5 SOUTH, RANGE 33 EAST, NMPM
Section 31: NW/4
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the Atoka {Gisdiiion only

bocket No., 23-79

CONTRACT the vertical limits of the Shoe Bar-Pennsylvanian Gas Pool in Lea County, New Mexico, to

and =

and vedesipnate sald pool as the shou bat-aluna Gas Yool and extend the

horfzontal limits of sald pool to include therein:

(z)

(aa)

(bd)

{cc)

(dd)

(ee)

IQ_NNSHH‘ 16 SOUTJIJ RANGE 35 EAST, NMPM
Scction 34: SW/4

TOWNSILIP 17 SOUTH, RANGE 35 BAST, NMPM
Section 3: N/2

EXTEND the Teague~Abo Gas Pool 1in Lea Couﬁty, New Mexico, to include therein:

JOWNSHIDP 23 SOUTH, RANGE 37 FAST, NMPM
Section 22: S/2
Section 27: NE/f4

EXTEND the Todd-Wolfcamp Pool in Roosevelt County, New Mexizo, to include therein:

TOWNSHIP 7 SOUTH, RANGE 35 EAST, NMPM
Section 22: NE/4

EXTEND the Tomahawk-fan Andres Pool in Roosevelt County, New Mexico, to include therein:

TOWNSRIP 7 SOUTH, RANGE 32 EAST, NMPM
Section 30: W/2

EXTEND the West Tonto-Pennsylvanian Gas Pool in Lea County, New Mexico, to include therein:

TOWNSHIP 19 SOUTH, RANGE 33 EAST, NMPM
Section 7: NW/4

EXTEND the Turkey Track-Morrow Gas Pool in Eddy County, New Mexirco, to include therein:

TOWNSHIP 19 SOUTH, RANGE 29 FAST, NMPM
Section 14: W/2
Section 15: E/2
Section 23: All
Section 24: W/2

EXTEND the Wantz-Granite Wash Pool in Lea County, New Mexico, to imnclude therein:

TOWNSHIP 22 SQUTH, RANGE 37 EAST, NMPM
Section 3: SE/4
Section 10: NE/4
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Docket No, 22-79

Dockets Nos. 24-79 and 25-79 are tentatively set for hearing on June 27 and July 11, 1979, Applications for
huaring cust bo £41cd at least 22 days in advance of hearing daid.

DOCKET: COMMISSION HEARING - WEDNESDAY - JUNE 6, 1979

OIL CONSERVATION COMMISSION - 9 A.M. - ROOM 205
STATE LAND OFF1CE BUILDING, SANTA FE, NEW MEXICO

CASE 6495: (DE NOVO) .
Application of Amax Chemical Corporation for the amerdment of Order No. R-111-A, Eddy County, New Mexico.
Applicant, in the above-styled cause, seeks the amendment of Order No. R-111-A to extend the boundaries
of the Potash~0il Area by the inclusion of certain lands in Sections 23 and 24, Township 19 South, Range
29 East, Sections 1, 4, 5, 6, 7, 11, 12, 13, 14, 19, 20, 23, 24, and 29, Township 19 South, Range 30 East,
and Sectjons 7, 8, 17, 18, and 19, Township 19 South, Range 31 Zast, all in Eddy County, New Mexico,
Upon application of Amax Chemical Corporation this case will be heard De Novo pursuant to the provisions
of Rule 1220.

RAARRKAKARKAKRARARRARARARKRAAKRKRKRRIA KRR XRKRRRRARARKARKRRAKRARARAR KRR KK ARARARRRRRRARKARRAKRRRRARRARRRARARAKRARAKARARARRARK KK

Docket No. 23-79

DOCKET: EXAMINER HEARING - WEDNESDAY - JUNE 13, 1979

9 A.M, - OIL CONSERVATION DIVISION CONFERENCE ROOM,
STATE LAND OFFICE BUILDING, SANTA FE, NEW MEXICO

The following cases will be heard before Daniel S. Nutter, Examiner, or Richard L. Stamets, Alternate Examiner:

ALLOWABLE: (1) Consideration of the allowable production of gas for July, 1979, from fifteen prorated pools in
Lea, Eddy, and Chaves Counties, New Mexico.

(2) Consideration of the allowable production of gas for July, 1979, from four prorated pools in San
Juan, Rio Arriba, and Sandoval Counties, New Mexico.

CASE 6560: Application of Exxon Corporation for a dual completion, Lea County, New Mexico. Applicant, in the above-~
styled cause, seeks approval for the dual completion (combination) of its "AB" State Well No. 4 located
in Unit A of Section 16, Township 24 South, Range 37 East, to produce gas from the Langlie Mattix Pool
and oil from the Fowler-Upper Yeso Pool, through parallel strings of casing cemented in a common well
bore.

CASE 6561: Application of Amoco Production Company for directional drilling, Lea County, New Mexico. Applicant, in
the above-styled cause, proposes to directionally drill its State “HC" Well No. 1 located 1980 feet from
the South and West lines of Section 21, Township 16 South, Ringe 35 East, Townsend Field, to a bottom hole
location within 100 fcet of a point 990 feet from the South line and 2310 feet from the East line of said
Section 21, the 5/2 of said Section 21 to be dedicated to the well,

CASE 6562: Application of Orla Petco, Inc. for salt water disposal, Eddy County, New Mexico. Applicant, in the above-
styled cause, seeks authority to dispose of produced silt water into the Ramsey Sand of the Bell Canyon
formation through the open hole interval from 2498 feet to 2508 feet in its Gourley-Federal Well No. 4
located in Unit J of Section 31, Township 22 South, Range 28 East, Herradura Bend-Delaware Pool.

CASE 6563: Appliéation of Roy L. McKay for a unit agreement, Lea County, New Mexico. Applicant, in the above-styled

cause, seeks approval for his North Woolworth Ranch Unit Area, ccaprising 1,280 acres, more or less, of
State lands in Township 23 South, Range 35 East,

CASE 6564: Application of Herndon 0il & Gas Co. for an unorthodox oil well location, Lea County, New Mexico.
Applicant, in the above-styled cause, seeks approval for the unorthodox lecation of its 0. A. Woody Well
No. 1 in the center of Unit E, Section 35, Township 16 South, Range 38 East, Knowles-Devonian Pool.

CASE 6565: Application of Lewis B. Burleson, Inc. for compulsory pooling, a non-standard gas proration unit, and an
unorthodox well location, Lea County, New Mexico. Applicant, in the above-styled cause, seeks an order
pooling all mineral interests in the Jalmat Gas Pool underlying the W/2 SEf4 of Scction 20, Township 25
South, Range 37 East, to form an 80-acre non-standard gas proration unit to be dedicated to a well to be
drilled at an unorchodox location 1650 feet from the South and East lines of said Section 20. Also to
be considered will be the cost of drilling and completing said well and the allocation of the cost thereof
as well as actual ovperaiting coses and charges for supervision. Alsu to be considered will be the designa-
tion of applicant as operator of the well and a charge for risk involved in driiling said well.
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CASE 6566: Application of Lewis B. Burleson, Inc, for an unorthodox well location and a non-standard proraiica unit,

CASE 6567:

CASE 6568:

F . CASE 6569:

CASE 6570:

L CASE 6571:

CASE 6537:

- CASE 6553:

ot

CASE 6572:

CASE 6573:

o~ \,.«"_ “

o

: CASE 6574:

Lea County, New Mexico. Applicant, in the above-styled cause, secks approval of a 160-acre non-standard
gas proration unit comprising the SW/4 of Scction 10, Township 24 South, Range 36 East, Jalmat Gas Pool,
to be dedicated to a well to be drilled 2310 feet from the South and West lines of sald Section 10.

Application of Mewbourne 0il Company for an unorthodox well location, Chaves County, New Mexico. 3

Applicant, in the above-styled cause, sccks approval for the unorthodox location of its State 25 Com Well
No. 1 660 feet from the South line and 1650 feet from the West line of Scction 25, Township l4 South,
Range 27 East, Buffalo Valley-Pennsylvaniar Gas Pool, the 5/2 of said Section 25 to be dedicated to the
well,

Application of Dallas McCasland for approval of infill drilling, Lea County, New Mexico.

Applicant, in the above-styled cause, seeks a waiver of existing well spacing requirements and a finding
that the drilling of his Woolworth Well No. 5 located in Unit P of Section 28, Township 24 South, Range
37 East, Jalmat Gas Pool, is necessary to effectively and efficiently drain that portion of the proration
unit which cannet be so drained by the existing well.

Application of Continental 0il Company for a dusl completion, Lea Couaty, New Mexico. Applicant, in the
apove-styled cause, seeks approval for the dual completion of its Lockhart A-17 Well No. 2 located in
Unit I of Section 17, Township 21 South, Range 37 East, to produce gas frcm the Eumont Gas Pool through
the casing-tubing annulus and c¢il from the Blinebry 041l and Gas Pool through tubing.

Application of Continental 0il Company for a non-standard gas proration unit and simultaneous dedication,
Lea County, New Mexico. Applicant, in the above-styled cause, seeks approval of a 22B-acre non-standard
gas proration unit comprising the SW/4 and S/2 SE/4 of Section 18, Township 21 South, Range 36 Fast,
Eumont Gas Pool, to be simultaneously dedicated to applicant's Lockhart A-18 Wells Nos. 2, 3, and 4,
Yocated in Units O, K, and M, respectively, of said Section 18,

Application of Continental 0il Company for vertical pool l::it redefinition, Lea County, New Mexico.

“Applicant, ir the above-styled cause, secks an order extending the vertical limits of the Langlie Mattix

Pool to include the lowermost 165 feet of the Seven Rivers formation and the concomitant contraction of
the vertical linmits of the Jalmat Gas Pool underlying the following described lands: SW/4 W/2 SE/4 and
SE/4 SE/4 of Section 35, Township 23 South, Range 36 East; and NW/4, W/2 NE/4, and SE/4 NE/4 of Section
1, Township 24 South, Range 36 East.

(Continued from May 9, 1979, Exaniner Rearing)

Application of Harper Qil Company for a unit agreement, Lea County, New Mexico. Applicant, in the above-
styled cause, seecks approval for its West Ranger Lake Unit Area, comprising 1,120 acres, more or less, of
State lands in Township 12 South, Range 34 East, Lez County, New Mexico.

(Continued from May 23, 1979, Fxaminer Hearing)

Application of The Atlantic Richfield Company for approval of infill drilling, Eddy County, New Mexico.

Applicant, in the above-styled cause, seeks a finding that the Division waived existing well-spacing
requirements and found that the drilling of additional w:1ls was necessary to effectively and efficiently

drain those portions of the proration units in the Empir: "=> Unit located in Townships 17 and 18 South,
Ranges 27, 28 and 29 East, which could not be so drained the existing wells,

Application of ARCO 0il and Gas Company to drill a horir ' drainhole, Eddy County, New Mexico.
Applicant, in the above-styled cause, secks approval to . 1 and complete its Empire Abo Unit Well No.

K-142, located in Unit K of Section 2, Township 18 Souti. :wnge 27 East, Empire-Abo Pool, with a single
horizontal drainhole of about 200 feet in length in thc “ho formation. .

Application of Mesa Petroleum Company for directional drilling, Eddy County, New Mexico. Applicant, in
the above-styled cause, seeks approval for the directional drilling of its Well No. 7 in the Nash Unit,
the surface location of which would be 685 feet from the North line and 1295 feet from the West line of
Section 18, to be vertically drilled to approximately 7,000 feet, and then directionally drilled to a
bottom hole location in the Morrow formation within 400 feet of a point 1315 feet from the South line
and 1320 feet from the West line of Section 7, all in Township 23 South, Range 30 East.

Application of Texas 0il & Gas Corp. for an unorthodox gas well location and compulsory pooling, Lea
County, New Mexico. Applicant, in the above-styled cause, seecks an order pooling all mineral interests
in the Wolfcanmp through Morrow formations underlying the E/2 of Section 6, Township 17 South, Range 35
East, to be dedicated to a well to be drilled at an unorthodox locaiion 660 feet from the South and East
lines of saild Section 6. Also to be considered will be the cost of drilling and completing said well
and the allocation of the cost thereof as well as actual operating costs and charges for supervision.
Also to be considered will be the designation of applicant as operator of the well and a charge for risk
invelved in drilling said well.



Docket No. 20-79

Bockets Nos, 23-79 and 24-79 are tentatively set for hearing on June 13 and 27, 1979. Applications for
hearing must be f{led ar least 22 days in advance of hwaring dace,

DOCKET: _ EXAMINUR NFARING = WEDNESOAY - MAY 23, 1979

9 AN, = OLL CONSERVATION DIVISION CONFERENCE ROOM,
STATE LAND OFFICE BUILDING, SANTA Fi, NEW MEXICO

The following cascs will be heard before Richard L. Stnizfg, Examiner, or Daniel S, Nutter, Alternate Examiner:

CASE 6545: In the matter of the hearing called by the 041 Conservation Division on {ts own motion to permit
Corinne Grace, Travelers Indemnity Company, and all other intexested parties to appear anl show
cause why the Xuklal Baby Well No, 1 located in Unit G of Section 24, Township 22 South, Range 26
East, Eddy County, New Mexico, should not be plugged and abandoned in accordance with a Division-
approved plugging program,

CASE 6422: (Continued from February 28, 1979, Exaniner Hearing)

In the matter of the hearing called by the 0il Conservation Division on its own motion to permit
Relton Enginecring & Geological Services, Inc.,, Travelers Indemnity Company, and all other interested
: parties to appear and show cause why the Brent Well No. 1 located in Unit M of Section 29 and the
/ Breut Well No. 3 located in Unit G of Section 19, both in Township 13 North, Range 6 East, Sandoval
County, New Mexfco, should not be plugged and abandored in accordance with a Division-approved
plugging program.

CASE 6546: Application of Black River Corporation for compulsory pooling and non-standard gas proration unit,
Lea County, New Mexico. Applicant, in the above-styled cause, seeks an order pooling all mineral
interests {n the Jalmat Gas Pool underlying the SW/4 of Section 32, Township 23 South, Range 37 East,

§ to form a 160-acre non-standard pas proration unit to be dedicated to a well to be drilled at a

i standard location thereon. Also to te considered will be the cost of drilling and completing said

i well and the allccation of the cost thereof as well as actual operating costs and charges for super-

vision, Also to be considered will be the designation of applicant as operator of the well and a

charge for risk favolved in drilling said well,

CASE 6536: (Continued from May 9, 1979, Examiner Hearing)

Application of Black River Corporation for two non-standard gas proration units, Lea County, New
Mexico. Applicant, in the above-styled cause, seeks approval for two f0-acre non-standard gas
proration units in the Jalmat Gas Pool as follows: the N/2 SE/4 of Section 22, Township 23 South,
Range 36 East, to be dedicated to applicant's well to be drilled in Unit J of said Section 22; and
the S/2 SE/4 of s2id Section 22 to be dedicated to El Paso Natural Gas Company's Shell State Well
N No. 3 located iun Unit P.

CASE 6535: (Continued from May 9, 1979, Examiner Hearing)

Application of Torreon 0il Company for a waterflood project, Sandoval County, New Mexico.
Applicant, in the above-styled cause, seeks authority to institute a waterflood project in the San
Luis-Mesaverde Pool by tne injection of water into the Menefee formation through two wells located
. in Section 21, Township 18 North, Range 3 West, Sandoval County, New Mexico.

. CASE 6547: Application of American Petrofina Company of Texas for the creation of a2 waterflood buffer zone,
Lea County, New Mexico. Applicant, in the above-styled cause, seeks the creation of a waterflood
buffer zone comprising the NE/4 SEf4 of Section 26, Township 17 South, Range 32 East, Maljamar
Grayburg-fan Andres Pool, to enable applicant to produce its Johns B Well No. 4 located thereon
at an unrestricted rate.

.
<

CASE 6548: Application of John F. Staver for salt water dis~osal, San Juan County, Uew Mexico. Applicant, {n
the above-styled cause, seeks authority to dispose of produced salt water into the Dakota formation
through the open hole interval from 1408 feet to 1412 feet in his Table Mesa Well No. 22 located in
Unit N and from 1394 feet to 1400 feet in his Table Mesa Well No., 23 located im Unit 0, both in
Sectfon 34, Township 28 North, Range 17 West, Table Mesa-Dakota 0il Pool.

PETTREN

CASE 6549: Application of Gulf 0il Corporation for pool creation, discovery allowable, and special pool rules,
Lea County, New Mexico. Applicant, in the above-styled cause, seeks an order creating a2 new Bone
Springs oil pool for its Lea "YH" State Well No., 1 located in Unit O of Section 25, Township 18
South, Range 34 East. Applicant also secks a discovery allowable and promulgation of special pool
rules, including a provision for 80-acre spacing.
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CASE_6492:

CASE 6551:

CASE 6528:

CASE 6552:

-~ CASE 65531

TR i s

CASE ©554:

CASE 6555:

CASE 6556:

CASE 6435:

Acplication of Yates Petroleun Corporation for an unorthodox gas well location and compulsorvy
pooling, lLddy County, Hew Mexico, Applicant, in Lhe above-siylad lauug, seele an order pooling

all nineral tnterests In the Wolfcamp through Mississippian formations undellying the 7z of Sec-
tion 12, fouaship 19 South, Rauge 24 Fast, to bLe dedicated to its Allison Federal “CQ' Well No. 2

to be drilled at zn unorthodox location 1980 feet from the South line and 660 feet from the Wost

1ine of safd Scction 12, Also to be considered will be the cost of drilling aud completiny said well
and the allocatiou of the cost thereof as well as actual operating costs and cliarges for supervision,
Also to he considered will be the designation of applicant as operater of the well and @ charge for
risk involved in drilling said well.

(Continued from May 9, 1979, Fxaminer Heaving)

Application of Yates Petroleum Corporation for compulsory pooling, Fddy County, New Mexico,
Applicant, in the above-styled cause, seeks an order pooling all mineral interests in the Saa
Andres formation underlying the NEf4 NWU/4 of Scction 13, Township 17 South, Range 25 EKast, KEddy
County, New Mexico, to be dedicated to a well to be drilled at a standard location thereon. Also
to he considered will be the cost ¢f drilling and completing said well and the allocation of the
cost thereof as well as actual operating costs and charges for supervision., Also to be considered
will be the designation of applicaat as operator of.the well and a charge for risk involved in
drilling said well,

Application of Bass Enterprises Production Company for an unorthodox gas well location, Eddy County,
New Mexico. Applicant, in the above-styled cause, seeks approval for an unorthodox Lower Morrow gas
well location 1980 feet from the North line and 660 feet from the East line of Section 1, Township
19 South, Range 28 East, the Nf2 of said Section 1 to he dedicated to the well,

(Continued from April 25, 1979, Examiner Hearing)

Application of Bass Enterprises Production Co. for an unorthodox gas well location, Lea County, New
Mexico, Applicant, in the above-styled cause, seeks approval for an unorthc ox Morrow test well
location to be drilled 660 feet from the*North and West lines of Section 10, Tcwnship 21 South,
Range 32 Fast, Lea County, New Mexico, the W/2 of said Section 10 to be dedicated to the well.

Application of Maddox Energy Corporation for compulsory pooling, Eddy County, New Mexico.

Applicant, in the above-styled cause, seeks an order pcoling all mireral interests in the Pennsyl-
vanian formation underlying the Ef2 of Section 3, Township 24 South, Range 28 East, to be dedicated
to a well to te drilled at a standard location thereon. Also to be considered will be the cost of
drilling and completing said well and the allocation of the cost thereof as well as actual operating
costs and charges for supervision., Also to be considered will be the designation of applicant as
operator of the well and a charge for risk involved in drilling said well.

Application of The Atlantic Richfield Company for approval of infill drilling, Eddy County, New
Mexico. Applicant, in the above-styled cause, seeks a finding that the Division waived existing
well~spacing requirements and found that the drilling of additional wells was necessary to effec-
tively and efficiently drain those portions of the proration units in the Empire Abo Unit located
in Townships 17 and 18 Souch Ranges 27, 28 and 29 Fast, which could not be so drained by the
exlsting wells.

Application of The Atlantic Richfield Company for compulsory pooling, Lea County, New Mexico,
Applicant, in the. above-styled cause, seeks an order pooliug all royalty interests in the Devonian,
McKee, and Ellenburger formations underlying the E/2 of Section 20, Township 22 South, Range 36
Fast, Langlie Field, to be dedicated to a well to be drilled at a standard location thereon.

Application of Jake 1. Hamon for an unorthodox gas well location, Lea County, New Mexico.
Applicant, in the above-styled cause, seeks approval for an unorthodox location 660 feet from the
North line and 560 feet from the East line of Section 30, Township 20 South, Range 36 East, North
Osudo-Morrow Gas Pool, all of sald Section 30 to be dedicated to the well.

Application of Curtis Little for the amendment of Order No. R-5962, San Juan County, New Mexico.
Applicant, in the above-styled cause, seeks the amendment of Order No. R-5962 to provide for the
unorthodox location of a well to be drilled 1000 feet from the South line and 50 feet from the

Eagt 1ine of Section 11, Township 28 Norch, Range 12 West, Basin-Dakota Pool, and for the extension
of the date to commence drilling.

(Continued from February 28, 1979, E£xaminer Hearing)

Application of Amerada Hess Corporation for approval of infill drilling, Lea County. New Mexlco.
Applicant, in the above-styled cause, seceks a finding that the drilling of 1its W, &, Weir “B" Well
No. 3 located in Unit B or Section 26, Township 19 South, Range 36 Fast, Eumont Gas Pool, Lea County,
New Mexico, is necessary to effectively and efficiently drain that portion of the proration unit
which cannot be so drained by the existing well, and further sceks approval of a waiver of existing
well-spacing requirenents,
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Applicatdon of Rov L, Mevay tor o undt apreceent, Lea Couaty, New Mexico, Applicant, fa the above-
styled cavse, secks approval for his Morton Solid State Unit Avea, cowprisiang 1,480 acres, wore or
L ¥

Lesn, of State lands In louwnshilp 15 South, Waage 34 Bast,
(Continued fron Februavy 28, 1979, Exandncer Hearing)

Application of KL Paso Natural Gas Company for approval of 1nfill drilling, Lea County, New Mexico.
Applicant, in the above-styled cauge, sechs a vaiver of existing well-spacing requirenents and a
fiuding thit the drilling of its Shell H State Com Uell Ro. 2 lacated {n Unit X of Section 6, Town-
ship 21 South, Range 36 East, Fumont Gas Pool, Lea County, New Mexico, is necessary to cffectively
and efficlently drain that portion of the prorvatjon unit vhich cannot be so drained by the existing

. well,.

(Continucd from February 28, 197¢, Exauniner NHeariag)

Application of Consolidated 0il & Gas, Inc, for approval of infill drilling, San Juan Covnty, New
Mexico. Applicant, fun the above-styled cause, seceks a waiver of existing well-spacing requirenents
and a finding that the drilliny of its Precman Well No, 1-A to be located in Unit C of Section 11,
Towaship 31 North, Range 13 UWest, Basiu-Dakota Pool, San Juan County, New Mexico, is necessary to
effectively and efficiently drain that portion of the provation unit which cannot be so drained by
the existing well,

(Continued from February 28, 1979, Examiner Hearing)

Application of Consolidated 0il & Gas, Inc. for approval of infill drilling, Rio Arriba County, New
Mexico, Applicant, in the above-styled cause, seeks a waiver of existing well~spacing reguirencnts
and a finding that the drilling of its Jenny UHell No. 1-A to be located ian Unit P of Section 13,
Township 26 North, Range 4 West, Basiun-Dakota Pool, Rio Arriba County, New Mexico, is necessary to
effectively and efficiently drain that portion of the proracion unit which cannot be so drained by
the cxisting well,

(Continued from February 28, 1979, Exavindr Hearing)

Application of Consolidated 0il & Gas, Inc. for approval of infill drilling, Rio Arriba County, New
Mexico. Applicant, in the above-styled cause, seeks a waiver of existing well-spacing requivenents
and a finding that the drilting of its McIntyre Well No. 1-A to be located in Unit K of Section 11,
Towaship 26 North, Range 4 West, Basin-Dakota Pool, Rio Arriba County, New Mexico, is necessary to

effectively and efficiently drain that portion of the proration unit which cannot be so drained by

the existing well,

(Continucd from February 28, 1979, Examiner Hearing)

Application of Consolidated 0il & Gas, Inc. for approval of infill drilling, San Juan County, New
Mexico. Applicant, in the above-styled cause, seeks a waiver of existing well-spacing requirements
and a fianding that the drilling of its Willjams Well No. 1-A to be located In Unit C of Section 24,
Towanship 31 North, Range 13 West, Basin-Dakota Pool, San Juan County, New Mexico, is necessary to
effectively and efficiently drain that portion of the proration unit which cannot be so drained by
the existing well. o

{Continued from February 28, 1979, Exanminer Hearing)

Application of Consolidated 0il & Gas, Inc. for approval of infill drilling, San Juan County, Yew
fexico. Applicant, in the above-styled cause, sceks a waiver of existing well-spacing vrequireuents
and a finding that the drilling of its Montoya Weli No. 1-A to be located in Unit T of Section 35,
Township 32 North, Range 13 West, Basin-Dakota Pool, San Juaa County,-New Mexico, is necessary to
effectively and efficiently drain that portion of the proration unit which cannot be so drained by
the existing well, ) *
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Application of Cetty Ofl Coupany for pool creation and special pool rules, Lea County, Kewr Mexico,
Applicant, in the above-styled cause, secks an order creating a unew Morvow gas poel for its State

35 Well XNo, 1 located in Unit K of Section 35, Township 21 South, Ranpge 34 East, and it Getty Tueo
State VWell No. 1 located in Unit ¥ of Scction 2, Township 22 South, Range 34 Rast, and for prouunlgn-
tion of special pool rules, including provision for 640-acre gas well spacing.

(DE Xovo)

Applicaiion of Llano, Inc. for an unorthodox gas well location, Lea County, New Mexico.
Applicant, in the above-styled cause, seeks approval for the uvnorthodox location of a well to be
located 1650 feet {row the South line and 6A0 feet from the Fast line of Section 34, Township 21
South, Range 34 East, Grama Ridge-Morrow Gas Pool, the Ef2 of said Scction 34 to be dedicated to
the well,

Upon application of Getty 0il Company this case will ba heard De Novo pursuant to the provisions of
Rule 1220,

Application of Llano, Inc. for a non-stardard gas ‘oration unit, Lea County, New Mexico.
Applicant, fn the above-styled cause, seeks approvas for a 320-acre nou-standard gas proration uanit
comprising the Ef2 of Section 34, Tounship 21 South, Range 34 East, to be dedicated to its Llanc 34
State Com Hell) No. 1 located in Unit 1 of said Section 34,

U
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STATE OF NBEW MEXICO
ENERGY AND MINERALS DLEPARTMENT
OIL CONSERVATION DIVISION

IN THE MATTER OF THE HEARING

{ CALLED BY THE OIL CONSERVATION
gDIVISION FFOR THE PURPOSE OF
CONSIDERING:

CASE NO. 6553

order No. K- (go()“/

APPLICATION OF THE ATLANTIC
RICHFIELD COMPANY FOR APPROVAL

OF INFILL DRILLI“G, EDDY COUNTY,

NEW MEXICO. 1

2

ORDER OF THE DIVISION

BY THE DIVISION:

This cause came on for hearing at 9 a.m. on June 13

)
!
l
!
4

19 79 , at Santa Fe, New Mexico, before Examiner Daniel S. Nutter,

NOW, on this day of June , 19 79 . the

Ipivision Director, having considered the testimony, the record,

'and the recommendations of the Examiner, and being fully advised
t
!in the premises,

; FINDS:
(1) That due public notice having been given as required
by law, the Division has jurisdiction of this cauyse and the

isubject matter thereof.

(2} That the applicant, The Atlantic Riciifield Company,

i is the operator of the Empire Abo Unit Area, Empire-Abo Pool,
i
i

Bddy County, New Mexico.

|
|
|




(3) That said unit area covers most of the Empire-Abo
Pool, and includes all or portions of Sections 34 through 36,
Township 17 South, Range 27 East, Sections 25 through 27 and
31 through 36, Township 17 South, Range 28 East, Sections 29
and 30, Township 17 South, Range 29 East, Sections 1 through
4, 8 throu§h 11, and 15 through 17, Township 18 South, Range
27 East, and Sections 4 through 6, Township 18 South, Range 28
East, NMPM.

(4) That the applicant is conducting a pressure maintenance -
project in the aforesaid Empire Abo Unit Area, and as project
operator has drilled and is drilling additional wells on
various 40-acre proration units within said unit area as infill
wells to further enhance production from the pool and increase
recovery.

(5) That the applicant herein, The Atlantic Richfield
Company, seeks a finding that the drilling of each of the
aforesaid additional wells on various 40-acre proration units

in its Empire Abo Unit Area was, and is, necessary to effectively

)
and efficiently drain the portions of the proration units
which could not be so drained by the existing well(s) on the
unit.

(6) That the applicant further seeks approval of a waiver

of existing well spacing recuirements for the aforesaid infill
. I‘-&k

veservoir yack & Prol |

(7) That theAEmpire-AboA;aseeveér is the Abo reef, a long

s T B
weLlsS .

narrow barrier type reef approximately 12.5 miles in length i

from Southwest to llortheast and 1.5 miles in width from backreef:
. & i
“rar

(north) to forereef (soutn),; AThe reef dips gradually from
as (s '
Southwest to Northeast and, characteristicaddy for barrier reefs,
et h A :

. .S arpldg
Athafe—¢e~a~shafp dlp,from the crest toward the forereef.




(8) That the gas injection pressurc maintenance program |
which the applicant is conducting requires the injection of gasf
in wells high on the structure along the North flank of the
reef, and depends largely on the expanding gas cap and gravity
drainage through the reef to achieve maximum ultimate recovery. :

(9) That there is good horizontal permeability through the
reef with respect to oil, but the relative vertical permeability,
: with respect to gas is even more pronounced.

(10) That said pronounced vertical permeability with
respect to gas causes gas to cone into the producing wells as

SN R
resa ris yu (.
the gas cap expands, and—&he-resultant-premature abandonment

, e d 2 ({LCN(I S€ 4 i:{( (//;/, ,r/‘lf R ey Ledr [/f“/
? of the o0il w 11s causes-waste. ~

/:;.Qi;'um‘/v,’:r{ //-9/(1”’)‘('% 24 51 P‘f /In 5 ""9/ Rercl e ’[/fr Mc /'J’nc/ s @ :«/‘45',/53

(11) That the most effective manner in which to reduce

the coning of gas into the producing wells and yet maintain

production of o0il at a reasonable level is to increase the
number of withdrawal points within the reef.
(12) That the only way in which to so increase the number
S , of withdrawal points within the reef is to drill additional wells.
| s (13) That the Division has recognized the necessity for
the drilling of such additional wells in order to more effectively

and efficiently drain the portion of the proration units upon

L

which said wells are located which could not be so drained by

the existing well(s) thereon, and, has approved their being

(:ggg%gc reguirements er the Emplrc—Abo Pool/g/
Ve / -3 (o z(f <= /(/ (h:
T TS THEREFORE ORDFRED:

e e MM

(1Y That the establishment of a procedure for administra~;

tive approval for unorthcdox producing well locations in the

Empire-Abo Unit Area, Empire-Abo Pool, Eddy County, New Mexico,i

by Division Order No. R~4549-B, and the unorthodox locations

which have been approved pursuant to such procedure, as well asiby
Division Order HMo. R-5906, be and the same are hereby ratified

and confirmed.
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S,

(2) That such unorthodox producing well locations as
have been approved pursuant to said Order No. R-4549-B or Order

No. R-5906 as infill producing wells were,and are hereby found,

?

to be necessary to effectively and efficiently drain the portion
+heir respective

of the reservoir covered by 4®e existing proration units which
could not be so drained by the existing wells on the units,
and that the existing well spacing requirements were waived to
permit their approval.

(3) That jurisdiction of this cause is retained for the
entry of such further orders as the Division may deem necessary1

DONE at Santa Fe, New Mexico, on the day and year herein-

above designated.




