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Applisation of Sunray ild-Continent 011 Com-
pany for an order authorizing a pilet sse-
ondary recovery project in the Bisti-Lower
allup 01l Pool in exesption to Rule 701 of
the Conmission Rules and Regulations. 4p-
niicant, in the above-gtyled cuuse, sseks
an order sutherising it to dvill and eperste
& well at a point five feet southesst of the
northwest corner of Sevtion 6, Towmship 25
Herth, Renge 12 Yest, 3an é%a&si Sounty, Hew
taxico, for the injestion of ligquified
petroleus gases and dry gas into the Lower
Gallup fermation of the Mﬁw M@
011 Peol far the purpose ol Soeondsl

ary of oll from said poul,
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et g T At ot W Mo Mo B RowghP Fett St Seiinad Wk i et
%

Honoreble 3dwin L. Hechen
¥re &y Lo Porter
Hr., Furray Morgan

¥R, COOLEY: Application of Sunray Hidefontingnt 0Ll Come
pany for an order authorising a pilot secondary recovery preject
in thes Bisti-lower Uallup 011 Pool in axeeption to Rule TUL of ths
Commiseion Rules &nd Regulations,

¥R, Ls Co WHITE: 1If the Comission plesss, may the record

shont Yr, Durns Brrsbo, attorney of Tulsa Oklad

oma, ard Lo Ce

s of Santa Fs, New Hexice, appeare on behelf of the applivant,
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#he PORTEHR: You may procsed Would you like

to call yvour witnesses at this time?
MR, BRREBO: I want to sake one brisl intredugtory state~
mant, If it please the Gomulssion, this 1s the application of

Sunray Hid-Continent 01l Company for pemrmission to bave a pilo

County. Sunray, Phillips Petrolaum Company, British dmerican
043 Producing Company, E1 Faso Haturel Gas Company, Shell 0il

Company and Amerada Petroleum Corporstion have been making 2 study

of this pool and have agreed upon & program for the injescticn of
a quartity of liquified petrelsun zases o by fellowed Uy au in-
Jectiorn of dry gas into the Lowsr Dallup fermation,

Thase studies indicate that the espocted recovery Irsm this
pool, of oil, can be more than doubied if this progras 1s zerrisd
out, The purpose of this pllet §ra§g¢%; which will sovar ouly
160 acres, is to enable the operators to obtain date so they can
detzruine whethar or not ligudfisd petroleum zas and dry gas in-
Jection should be earried out on & fleldwide basis. The lnjection
of liguified patroloun zas lollowed by gae 19 new and never Lsen

dona hefora in the Stats of Hew Naxiocs, However, a aimilar prozree

ras been carried out in othar statss, or they are balng planned,

1 think one program has bscn sarried out %o a certain axtent, and
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project under Chapter 65 of the Mwe Mexivo Statutes, Article 3,
Section 11, Scbsectlon li;; which zrants this Commission ths subhord
ity to permit the injectlion of matural gas, or any other substance,
inte any pool in this Stats for the purpose of mmﬁm&g, circl.lhtliag
pressure maintensnce, or secondary recovery operations. At this
time, il it please the Commlssion, we will have two wimaaﬂa; and
if you desire, have ihas sworn now,

MR, PORTER: All right, have the witnesses come forwand
and be sworn &b the same tinms.

{Witnasses sworn,)
MR, EREEROt I would like to eall as our first witness,

Hr, Lo Je #infrock.

called a3z a witness, having Leen {irst duly sworn, testifisd aas

Pallows:

@ Your name is L. J. Finfrock? A lawrance J, Finfrook,

&>

Lewrsnce J. Fianfreoak. And by whom are you smployed?

e

Sunray Mqd-Continent 0Ll Compmny, Tulsa, Oklahoma.
Iin what capacisy? A Stelf Geologist.

Have you previously testifisd before this Commiggiony

L D = S
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sxperisnce snd educatien?
4 Sraduated from University of Illineis in 1540 with a

spehelor of Scisnce Degres in geologyy in 1948 I received nmy §

of Selence Dezree in geclozy from She University of Illincls, I

was esployed for & peried of seven years by the (arter 043 fom
ard the past six and a balfl years in the employ of Sunray Hide
Continent G011 Company.
Q Are you familiar with the geologzy of tiis Blstl-Lowsr
Gallup 011 Pool? A T am,
¥R, ZRREBO: Are hiz @uulilicationa acceptable?
MR, PORTER: They are.
¢ Mr. Finfrock, will you pleass 7o te the beard and refar to
the exhibit which has boen marked for identifieation as Bxhivis
o, 1 and identify and expladn 1v7
A Exhi¥it Ho, 1 is an ares map of the Dilsti-lower Gellup 043
Fool located in Townships 25 and 26 %’é@ﬂ&; Ranges 12 and 15 Vasl
o? San Juan County, Wew Mexico. This portion of the poel llew ap-
proxizmately twenty miles south and slightly east of the town of

Fareington, How Mexico.

¥e have shown hare on this map the approxine

et ovs arodushive vom the Lower Gallup 04l Posl in the Eisbl

Pield, Shown by the green border sre the estimated liwits of $he

Lower GALLup producing SATEE iU GNAE Ors
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vy pa8 injection. This ares couposed of the Southwest of
the Southwest of Sectien 31, Tewnship 2

Sputhsast of the Jouth

Hogby the Hortheast of she lorthoast of Bectisn 1, Townshlip 25

Horth, Rangs 13 West, and the Norkiwast of the Nortiwest of Sectiod

..;, Townahiy 25 Horth, s 12 West, all in 3a&n Juan Counby, law

The two wells bto the aast are on & Sunray lesse woich i8 &

Federal lsase. The British Amsrdesn well in the lHorthenst
Suction 1 is on & Federal loase. The Fhlllips well in thas South

st of Southeoast of Seetion 36 {8 on & State lasse. These oowprd

the portiong of theae leoases inty the pilet areR, showm by thin
rod mag &; Ay and %@‘ are the tréces of owr two ¢ross ssctions
wdeh will be entered as ixhibdts & and Sxhidit 5 in this hes

Tha red arrow peints o ths diseovery well for the Bisti Pield

which 18 the 51 7aso S0ate Kelly Hos 1 which was comploted Ochober
7, 1955, afver fract for 180 barrels of oil per day. This ooa-
stitutss our Exhibiv He. 1.

4 Mr. Flafrock, what &re tiv names of the Fedaral asd State
loages invelwed?

A This Prillips Stabo lemes is the Hospah lease; the British

Apsricas Federel lsase 1 the Hixye lease, and the Sunray ldd-Contine
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A That's the Foderal ¢ losse, yos, sir.

Q tow, Mr. Finfrock, what 1s the sature of the psologle
svep holding the oil in this peel?

A 1 Peel that the nature af thie trap is strategraphic tysp.
s of the bed. It is

I mean it has sothing te doe with the
the Lower Uallup by shale and adlt stone phasus.,

& Are 81l of the walls ghow: on Hbibit 1 within the greoen

olined ares completed in the Lower Gallup?

% Are any other fopwstions praductl

nodiate areal A Hot in this area,

§& Will you plsase refer Shen to ixhibdt No. 2 and idenxily
it and sxplain 17

4 Sxhibiy Ne. 2 is & reproducid
the Sehlumberger elsctrical leg.
tha Lowsr Callup which we unomubersd he

and we have this te the botios
dafined that as the Lower Gall
W have & heavier ssnd body mure porous

p formation, This oarn be soen have

; pands ared mdlt as & tese.

by thinner bedded, less permonbls
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&8s you zo dagper inte
A That is corract, On Uhe AVEIRID.

TERoUsy N

B &2

That is correct, on the average

q I sce. Do you know of sny vertical barriers to communica-
gion within this reservolr? A 1 de not,

g Will you pleass refsr to Exhibit No. J and idemtily and
axplain i1

A Dafore I move %o Sxhids 3, 1 believe that it's best Lo

pive a short deseription of the Lype sards we have encountered in

this log. The upper portion, which we refer to as & bar or off sqre

barrier beach type of deposit ie eomposed of fine to wediusm pwd

gands which are fairly well sorted, rveather clearn, and more pdx

meable and porous than in the tocal portlen which is composed

finer grain, siltier and shalier sands.

Exhibit Ho. 3 is & strugture pap contoursd on the top af the
Lower Callup sand at thia eguivalent point on Exhibit 2, This
represents -

4 (Interrupting) Excuse me, Mr. Finfrock. You refer %o the
top of the producing interval on Exhibit Ne. 27

& That's correct.

2 Is that right?

& At LE20 faet. This sbructure zap was contoured with an

DEARNLEY - MEIER & ASSOCIATES
INCORPORATED
GENERAL LAW REPORTERS
ALBUQUERQUE, NEW MEXICO
3-6691 5-9546




ghe outline of our estimsted Lowsr Gallup predusing sands. The

styucture hag ne contrel over the sulowps

. of 9il in this field.
Also showm on this mep 1s the ovtline of cur pilot ares with the

propossd injection well flwe feot ous of the Horthwest soruay of

Townahilpy 25. Thiz injection well iz alse shown on Exhidbit 1 ian
L injection wall,

the same locasloen, propoaud

$¢ Do you have any other comments

azard Lo that ﬁﬁﬁ%&ﬁ

e Finfroek? A I do oote

™ “‘ili you then refier o Sxbiblt ko. 4 and idemtify and
auplain 17

A Sxhlidt He. &4 i3 & Dortb-fouth cross section labeled A

to 41. This is the same cryss section as relerred o lere in Hxe

This section is couposed of the followlng wells: Prom North to

pilet area in a sovthoasterly directipm,

South, the Sunray Kid-Contisent Pedersl C2 which wouwld be the

Hortheast well in ouwr proposed silot &res. The Sunray Mid-lontin-
gt Fodarel Ol which wenlld be bhe JSouthesst well within our pro-

Buseny Mid-Continant Fedaral in Segtieon 6, the Sunray Federal

017 in Seatien 7, and the Amorsds Saiins White in Seetion 8.
And the last well on this gectden is the Sumrey Hid-Coutinent

Pedaral ® in Section 17, a1l 1lying in Townahipa 25 and 26 Horth,

RAAge 14 web%e
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M ¢ross setbion WIS COnBLFUCLeN
Gallup send is presens and ecnbimueus in these wells wishin the

piiot area as well a8 in 8 woutheasterly
G ¥l you plesse reler vo Hmbi

gousg 1t?

A Zxhibdt Yo. 5 B e Iy 1§ tho ons mwwm bers on our pilos

ruis well, I mems his crows
pipn 7, the Amerada SAline White No. 2|
in Section 1, which is
o e

Grat it an Daghed

which is the same wall that Was ouSURLAre
in cross section 1, whish s Sxiilds 4, whith lies in Sectis

srada  NOtiSpal - g, 3,;
rme White locaded in Section ¥, and the Phillips Ston 13 alse
srsation iz m aogt only 1o &
wt & loval

tad in Section 83 the Anexwdi

& Bk

A 1 do not.

A & G0 noG.
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Aif‘:’; E%?Wg ThEad o7 Lhe i aE L tn yOuU vy,

gleectrie loges and cross Bedtlsus
nade, is it your opinion tha
A It is,
) f’;‘h@a; is it your opiniee
leation with emch othax?

& Yas, I would say they would bo in commmniestion with each
oLhar.

Q %i’w; are you fsmmiliar with the program of liquilied pelrolqn

gas and gas injection which Sunrey Hid-Comtinenmt
" ! o 4 1 an.
¢ 4And do you know of anythirg from & geologieal p@iﬁsgﬁ%ﬁ

waich would prevent this prograss from beding & succass?

£ I do not,
i Ware Exhibits 1 threugd: 5 inelusive prepar

ad Ly you ov
wdey your supervision? A TYes, thay were,

MR, ZRRENOY Ye would 1ike te offer thase exbibive in
evidence &t this time.

¥R, PORTER: Witheut objecticn they will be admitted.

Y, ERRENO: That¥s ol we heve froo this witness.

ME. PORTER: wong have & gwstion of thls withoss?
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T x—Ye8, &

G Did I say that rightt A Finfroek,

3 TFinfrosk. Are you able o testify &8 to what kiad of
reservoir this 387 I realize you are a WM; but will someons
rolr this is?

else testify to the type of ¥
A You mean the type of drive we héve hare or =
¢  {Zuserrupting) ?fgg; oo
A tow, I balieve tiab is owtlined in eugineering testimeny,

tat I would be ziad to e
¢ That wouid be cerried latar? A Tea.

4§ You indicated this was & ruther contizuous W&m
and the structure did not play say part in, bus is it not true
gartain areas, thers has besn water found seming frem some particullr
direction’

A Yes, sir. In the wesbern portion of tha field wabars have

besn encountered which wo feel are medlioric waters and not dus 1
watar oncroachment {n the norwal senge you would fesl ia 2 figld.

They are medioric watars that have p

Q Also in this pilet floed ares, you think the Lower Gallup
paY iz continuous envugh thal It should get Tairly geod [lood
patiern to emch of the four wulls you prepose to lnjeet?

Lave #o.

G Im it not true thai in the dissovery well in this pool that
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the definite figzures with mg, but & et interval was opened and
quite a sevtion was ;srfamtaﬁ; ard 1t's our opinion that tha oil
ghat was produced at that time from that test actualily cams from
the Lower Gallup section axd not from the Hospah.
G The discovery well wes actuaily Lower Gallup?
A That is our opinion, yed.
4 Sut since then recampleted in another portion of the Lower
Gallup?
4 1 think they squessad off some parforations and recum-
plated, yes, 2ir,
J Bo it will be Lower Gallup all the time?
A Wa beallieve 80,
MR. MAKEIN: That's all,
¥h. PGRTER: Does anyons alse have & guastion? The
witness way be excused,
(Witness axcused.)
e PURTER: Mr, Srrebo, you may procesd.
#R, EZRREBO: If it plemse the Commisaion, al this tine wa

would like to call Hr. RBe 24 LOO0s.

called as 2 witness, having been first duly sworn, testified aw

follows:
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4 fou ave ¥r, R. B8, Erookst A Tes, I wmn,
% And, M¥r. Brooks, Ly whow ars you amployed?

A Sunray Mid-Continant Oll Cempany.

4 And in what capacity?

& Senior Raservoir Sngineer.

£

Hava you previoualy tastifisd before this Commlssion?

A Yo, I haventt,

4 Will you plesase zive & brisf background of your esdusation
and expasriance?

A I graduated fres the University of Gklangma in Jamary of
1‘?&‘9; as & Petroleum Engineer, After graduation I worked thres
years in the fleld, and since that time have Leen & Reserveir
Enginear,

J Have you made & reservoir study of the Risti-lower Gallup
Pool? A Tes.

HR, LRREBO3 Are his gualifications soceptable?
KR, PORTER: Yes, zir.

4 Hre. Brooka, have you mide & study of & program of ligqui-
fisd petrolown gas and zae injection in this pool?

4 Tes, I am Chalrmen of the Bisti Engineering Committes,

composed of representatives of Iritish American, Phillipa, Amersde
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ks, vill you plesse refer te Bnibit Ho. 6 and
idantify and discuss it?
4 Exhibit No. 6 ia 2 sore anslysis preparsd

Mammmm%ml, thare are 25 fust of
net productive sand, which has sn average permeeb
daroys aod 168 wrm%zy,

Q e, Ivooks, I belleve the loeatien of that well 18 in
Sestion 6, 25 North, 12 Vest, is that correct?

414ty of 31 milli
§ 2% water saturation,

4 That's correct.
3 I belicve you seid 25 Vest.
repregent the propertiss encountare

tian? A Yag.

pes this core analiyxis

4 Have you studied sll of the svailadle cores fyom the Lowsr
Gallup in this pooll? 4 Yas, I have,
0 Than do you agree with the first witness, Fr. Flalroek

shat the sand developmert is ummlly better in the upper portion

af this ressrvolir?
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1&

iz,

A Z2ibit Yo, 7 is & smoawodry of the averazs
fluld characteristics of the tisti-lewer Gallup 011 Poel, Soue of
the pertinent information om this exhibit is that twenty wells have

been cored, axd we bave ghown the average rock properties, ths

bubble point presmurs of fhudd asalysis was 1207 pounds por
ggare inch, and the bottembols pressurs in April 1957 was 1315
pounds. We have anown that thare ars 607, 670 barrels par acre
foot of origlanl oil in place, |

G Then, on the Lasis of this axhibdt, Hr. Drocks, would rou

say what 8t the present time the reservoel

pourdds per squars inch sbowve
A Yasz, I would,

¢ And the bubble polnt pressure is thal pressure at which gas

will start oo mee out of selution, ip vhat right?
A Thatt's correct. |
8 Will you pleass rafer to Zwhibit No. 8 and identify amd

senlaln 187

since discovery of the Bisti-Lower Gallup Pool. Dalow the tabuis-
tisng wo bavs shown graphically

A Exhibit Ne. § is & tai

stion of botton-iols presgurs

tive oll production Ired 506 Lield
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e

Ye have also showm the mubblc point pressure of 1207 pounds
with o green line, This is a perfomance of the Tleld today since
we are still abows ohubble polint.

G I belisve, Wr, Brocks, tha naxt exhibit is No. 5. will
you fdentify aad sxplain ib¥

A Sxhibit Ho. © is & tabulatlon of field production dataj
pertinent information there is that as of the and of May, 72 oil
wells ware w&ﬁmiz@; and they had 2 comdative production of
’?33;5{}2 barrals, The 288-0il retic in this field has besn aXe
ceptiorally low, with an awsrage of about 575 cubls feet par tarrell

0 Vow mugh ocwmlative gas has been produted a.é of that
time, Mr., Erooka?

A 451,453 M.C.F.

Q What is the present dally production per well in whis fleldp

A 1,591 barrels.

% The dsily production, I beliewe, i3 14 barrels per day,
imntt 1%, per well, on a par well bhasis?

4 Thatvs correct. I didntt understand that gquestion,

¢ And who is the purchasaery 4 El Faso,

¢ flow, Hr. Brooks, will you refer to Exhibit Yo, 10 and
identifly and explain b7

& Thiz ahows & plot of the predicied reservoir presgure and

PES-0LL TRLLD Versus on: roecovery percent ol Yhé origifal atock
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ealibration hased on present nethods of oparstion. They demdustrasd

opsrations, only 214 of the origina

il in place will be recovered at an abandomment pressure af 1060

nounds per sguars inch, This coogpare
506 under the proposad proge@s.

of ligui-

4 Then you mekn, ¥r. Brooks, that if this program

fied petrolewn gas and gas injestion ls successful, that more than
twice the amount of oil than we presently axpected to recovery by
oxiinary methods will dbe resovered, iz that correcti

4 Yes, sir, thattpg w-rm..

Q@ %Will you please refer to Axhibit Ho. 1l and identily and
axplain 17

A Exhibit No, 11 is 3 plat which shows the 160 acre silet
o in red and is loosted

ared. The proposed injsction well i
three 2ad & hAlf feet from the West line and three &nd & half fest
from the Yorth line of Section 6, 25 North, 12 West, The nroduce
ing wells, as shown on the plat, are ths Fhillips Hospah %o, 1,
the Dritish Ameriean Fayre Ro. 1, and the Junray Mld-Continensy
Pederal C's No.l and 2,

G Fow, you stated that you nropese that the injectien well
will be located in Section &7 A Thatvs correct.

mand 3 ten foot radio tolerauncs frem
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s

Weerion o7 *—fwayatrs

7 Actually the purpose of that radio telsrancs would emable
Sunray to locate a riz for the drilling of this well at, perhaps
in such & way that would not interfeve with any Lanch marker of
the United States Geological Survey, which might e located at
that mtersacﬁim; is that corveet? A Tes, air.

Q Now, Mr, Hrooks, will you pleass describs what the operatorp
plan to do under this injection program?

A %We, our pluns ars to injsct wp to 33,000 barrels of ligui-
fisd petroloum zRS at & rats of to 1,000 barrels par day.
Wa do not anticipate the suriace pressures o exceed a thousand

pounds per square inch, A mindeum of 334 barrels of oil will be

produced from the four wells in the pilot arsa.
Q What will be the next phase of the progres after the liquiffled
patroleur A8 has been injetted inte the reservolr?
A Suffizismt volume of dry gua will be injected to madntein
pounds per square ineh, The velims
will bo injscted at a rete of betwssn 500,000 and a million cuble

the reservelr prossure at 1400

faet per day, depending upon the oil rete. Sinee the progranm ip

Wmmm, the duration will depend upon the results of the

pilot and the rate of the oll p tion.,
4 Mr, Erooks, will you please $tep to the wall and identify

and explain Sxhibit FHe, 12, whigh is shown thereon?

A This is EXhIBAt &K
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diagras we have shown three phases
seing through ia this project, On the left-hand side of the =
rivit we have shown the injechlon wells, and on the right-hand aldg

we haye shown ths predusing wellis. o, in the inltial opersting

phase we will first injest gur liguified petroleunm zas, which wilil
displace the -~ which 1lg showm in green - and will digplase the

axl out the

resarvolr oil shown 1n hrown, thooush the reserwoir

educing well.

In the intermediate phass of cperation we have shown the
by dry gas, which is colorsd in red.
The dry sas will foree the liquified patrolewm gk throug

ligquified petroleum gas Lollows]

regervolr in a pisten~like fashiom, and csuse the oll to be pushed

through the sand and out the producing well,

E@m; you may note that woe Idmve shown some gradiation of oolor-
ing between the oll liquified petrolewx zas and gas. These ars tha
mixing zonea betwaen the Ilulds which are against each sthar. And
8 of sdnmdssivility by ths englhe

this is sometises relarred
BETR,

In the final operating phawe, ws have displaced 21l the rosasw

volr oil and ave now ready te produce the liquilied petrol

whdch we have injected. Under this profect, thu arsa thet will ba

aswapt will recovar approximiatsly a hundred percent of the origlmal
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mmirg angd that iz the vehsen we have & fligure of fifvy parvent
far the recovery facter.

g Hr. Wa; wat iz the proposed completion pregram for ﬁ%ﬂ
injection well?

A Ve will set eight and five luch surface pips at spproxiskies
1y fifty feat and eiroulste cement 20 the surface well, then wait
tyvanty~Lfour hours and teat with 1500 powsds per square ineh fz;r
thirty minutes. ¥We will then run fMve 2nd a hall inch casing with

g the Lower Sailup sand raservad

scintilllazers and soratchers

gufTiciant cament will ba used to displ

camgnt, the top of the cemeak
ing sanc,
@ Hr, Drooks, in your oplrlon wiil this

gomnistion fuahee Todn

prevent the escape of any fluids from this reservelr inte any
surrounding foroations? ‘
A ey I ficish this, I didn't get some of it in, Then I will

goswar that. Will pemmit the cemsn to set fer L8 hours, avd test

the casing with 2,000 pounds for thirty minutes. Tubing will be
run aud zet in a packary &ll injestion will be down the tubing,
@ r. Brooks, then 1o ordar te repest that guestion, ls it

the escape of any flulds froam thils formation inte any suryounding
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% 1©o itha beal ol your LOOWLEIES
and pas injection ever heen tried before?

4 Tes, in one instance it was tried in Oklahoms and wes proven
successlul I'rem a rescareh viowpoint. Alse four other projscts
that I know of sre being plamned by major gperators in other matssg.
Thase projects &re in the Colexon  Fleld operated by ﬁmﬁlﬁ;
the Parks Field operated by Magnolia. IHoth of these are in the
State of Texas. The Short Junetion Fisld opermted by Continerntal

in “ﬁ the Sunray Mid<Continent has a project Horth of ios

Angeles, The Texas Railrosd Coemissic

for the Parks Field in Hidland County, Texma, The mgm w3
propose is, will bs the first to be initiated in the State of iae
Hexico,

2 Mr. Brooks, you have previously stated that an Bnginesring

Committoe of six cperators in this fisld have approved the progren
which we are proposing here $oaday. Ars these operstors now entar-

ing into 2 cooparetive agresmant for the operation of this projeut]

A Tos, they are.
& Then the oparation will ba z cooperative production amd not

& unitisation of the leases inwvelved, is that corrsect?
4 Thatt's corrsct.

¢ In your opinicn will tha approwal

of this application hy
this Commission pravent wasbo and protect corvelative rights of

211 congernsd’ K Ya8, &ir.
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we would like to offer in evidence Lxhibits { through 12 belors we
do ﬁh&-g wers these Hxhibits & thoough 12 prepaved by yeu or undar
your supervisien? A Yas, sir,

MR, PORTER: Without objectlon the exhibits will be m&ell.

MR. ERREBO3 ‘gu; s:s.rg I am. I have one additional state.
mert to make. We can wait until after that,

MR, PORTER: Hr, M&iﬂ, Fou have & question?

MR, MANKIN; Yes.

o Hr. Bmxa; on your Exhihit 7 you indicated certain reser-
voir ard fluld charecteristics. Do you bave avallable asomethlng,
ability range 5t was aotad 1t wag gbout nine niili-

on the perng
dareys for the average for the reserveir. Do you have scmowhay of
a renge in this area on these Ytwenty wells that were corec?

L Yes, sir. It's a terrific range, It will ranze fron
point one to ag high &s two hundred millddarcys. I dont®t remamber
the exact top mmber.

S Aund then on the porosiby, is that a fairly marrow range or

iz 1t a very wide range?
A The porosity range ia & zarrow range. The variation imm%p
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W URad 1% WArS
RE0, 48 Lo

@ You wers relating the casling program a momant
this injection well, Bid I underatand thet the injection casing, ov

what was copmonly called production emsing, be set at approxinatel:
top of the Lower Gellup or -~

A (mzmiﬁg} weugh the Lower Gallup.

Q Through the Lower Gallup and perforated?

& Also in Bxbibit 7 you pointed owt that the bublle point
was 1207 pounds and the present bottexhels preasure,the last report
pately ssill about 112 pounds

was 1319 pounds, which s approxi

gbove the bubble point, is thet cérrect?

A ?’%; Bire

G Is i% not quite important that this particular project te
started very soon becauss of this appreaching the bubble polmt at
this timu?

A Yss, it is very important.

% To maintain reserveir pressure?

A Tes. Inasmuch 88 wo mg this ie only & pllot and we
gertainly want to Inow the results of the pilot before we reach
sguilibrium gas saturetiosn,

& It was also menticnad that thers would be liquified petroleis

gAs injection ol ApPIoXimBLElY 33,000 LAITels during Ghe Life
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as

33,000 barrslal & Thatts corrset.

¢ And also the length of timw that this pilot project would

be in offect might vary anywhare

from month $¢ aix montha,
would you say?

A It will depsnd upon the tims that will take to - in other
words, the producing retes of the walls, the faster we oan pr

the four wells whieh is not rete sensitive, the sconar we can
gzet the results.

o That wss my next quastion. Ik other words, it's your feel-
inz that this particular projoet with liquified petroieun s
injection is not partisulsrly rebe msi&im |

A Z‘Ea; gir.

2 That's your pressut fesling. It wes also mantioned that
there was, you mentioned the cumulative oil ywémiarz; ewxnlative
288 produetion. Is it not true thas this oil and zas produdiicn

has bean considerably limited by the market that wus availalle for
thase wells in the field? A Ten.

& In other words, the wells haven't zm; gontinually Loen
properly tasted or valuated dus to & limited morket for the oil?

A Yas,

¢ ®Put that partieular thin

g will possibly be helped in the

future Ly pipelins into the area? A I belisve it will.
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Tisplacement by Liquall
LPO flooding you are preposing mg‘s, iz 1t not?

L That's o technlcality, &3¢ that?s a good way te eall it
if you 1ike that. It reslly never has been desipnated. You may
8 to another.

her anything from ene growup
¢ "Eissable” floeding?
A I think "missable® LPG flooding is the beat nsme I know

of . |

4 I asked & quastion awhile ago and it was referred to ?@a;
in the type of drive this ressrvedr has. Would you relate the Lypse
‘of drive you fesl this reservoir has?

3 ‘:{gs; sir., It%s my oploion that the Bietl Field st the

present time is opereting by & drive of fluild expansi

in the future, after wp have passsd bubble polnt pressurs, it is

gy opinion that we will be preducing by & solutien drive mechanies,

R Algo in ©xhibit ¢ you indicated there was approxiuately
7% wells, which I beldeve iz prismrily what is shown on Zxhibiv 1
of the wells in thas am, is that correety

A Yes. However, you will notice that in that column it says

the muber of wells produced, and we Jdid that to show that &il of

the walls are produced,

& in this Exhibit 1 there w&s more th

an: this 72 welle?t
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present on axhibit 1 is essentially
Lowsr Callus 011 Pool?

A Thars is also &n extenslon o the Southesst which ls called

the Lower Gallup. BSisti Fool or Lowere-listi %ﬁ;& Fool.
G 1 addition te the walls shown on Bxhibit I, i

another proup, an axtension of Gallup productien both Joutluuet
and Herthwest that is mg which wapntt oconsiderad in these
production figurest

3 E%i@; sir. Te the bsat of wy knowiedze those to the Serth
whiich you spesk of, such as Nelsen, were not included,

¢ So there is & considereble proup of wells thal was not here

or}, bub might further make the preject sven wors lucratlve

for even largsr projection in the future?

4 I would say ﬁa;iz; it might sake the ares wore luorstive.
¥R, HANKING That's &ll.

¥R, PORTER: Anyons alss heve & Questign? Mr. Uiz

¢ #r. Grooks, referring to Exhibit Ne. & which is your sore
1ak analysis, I note that in the upper aone we have the parme

wility
vartation of, in about five feet from 66 millidareys %0 as hizh as
124 millidaroys,

ik prevalent ovar the largs arek
of this fleld where you have -
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4 I say, ii this prevalent over quite an ares in this {isid?
inent in the pilet ares. And you may aes this

A It is pred
dows the middle of ths field more than you will on the edges. These
is a grediation down through the adges of the sectlon whilch you
are talking abeut in permesbility, but in the area that we ars
speaking of, this is a ceewmon thing,

Q ¥Will this have any effect on your verticeal swesp sfficiency
on the project?

4 ¥e¢ dontt beliave that it will.

& You don's anticipate then that this liquified petroleun zoa
gurrant will comd, so to Mt through this m, hizher parmeabil
ity area?

A Yot with the proessuraes that we intend to use, no, air.

g If it mwalﬁ; is there any WAy you can cantrel it by rete
of production?®
A Yea, You would have vomtrol on the coning and i‘izamrfmg,

if you please, by & reate that you prodused the wolls and by the
presgsur@that you maintainad within the .Weim

4 If you didn't contrel it, iz there a posibility of lesving
& subgtantial amount of oil in the permeable sanes?

A If it occurred it would be possible. lHowever, it would

st11)l beo betteor than what we anticipate under primary.
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G ¥r. Srovks, I thizk you stated you would sst yows pipe
through the sand and perforate. Would you get the interyal por~
feraticne?

4 ¥We haven't drilled it yet, Mr. Butter, bub it would be ap-
proximately the ssns interwal, Wall, we don%t inow until we geb
down and see what we have.

G 1 wes wonderiny 40 you wadd probebly perforats the amtirs
sard or just the uwper sands or lower ma or in the middls or
what?

| A We may Wﬁ‘m&& only the upper section., Thess thinge

o

have to be worked out in the Bnzineering

mittes, and the fisal
deeision has not bewn made oun that. Sunray bas no, does not have
& eumplete contrel over ik, |

¢ Did you stats in your toestimeny the ampunt of leaway that
you would have te have if the losatien of the wall -

A The asount?

¢ I kuow you aaid that oo accownt of the netessivy of the rig
veing clear of a beuch mark o any other feature thare in the sarngr
you might have to have & little z.my in the location of the wallq
Would you specifically sey how much?

A Ten feet distanes of radio *olorance.

b
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5 From the corner would Ue SAGISTASLOTy.

MR, ERREBO: M, mmr; in our applicatiaon wa sst oud 3.5

Paot out of the corner. Thmt would be 3.5 fest from the Horth line
and 3.5 fsat from the West lins of Seetion 6. And then a point rox
Purther consideration, we thousit if there was a bench mark theve,

sd one, 4 radio tolermnce within

perhaps coversd uwp, or we dlscover

Saction £ of ten feet would enable
say from the pits or frem the cellar,

¥R, NUTTERS That would give you planiy of room
then?

‘R. ERREBO: We think 1t will,

¥R, COOLEY: Ten fost freos the, 3.5 feet from the lorth ling
ad 3.5 feet from the West iine, er fres the corner?
0t Ten fset redially in Seection 6 from the

He., IRRRE
Harthwest corner of Section 2.
¥R, PORTER: VWould be caniined to Section 67

¥R, COOLEYT:r It would b &n arc then?t

bk

Q Hr. Brooks, in your tostimony you also stated the asveragzs

production par well was 14 dRrrels per day, I balieve. Did you Mﬁ

| ghat statemant? A TYes,
2 And you &lso mtated that the fowr wells included in this
oduced 8L & saximum rats or minlous rete of
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A }a minimum rese of how DRny was Thet?

A Three hundred thirty-four.

Q¢ A minimum rate of ;%33;», and yot the average producing relte
Pfor the walls in the area is 14 bavrels per day. I wonder if you
would explain how yeu plan %o Acvcamplish that.
A Well, that is something that we are stili working on. %o

will have to transfer the allowsbls from walls on leases to the
preducing wells and all of the wells thay would be required to give
a producing wall its productlosn.

4 Well, now, each well would be produced with & mintous of
334 barrsls per day?

& fo, sir. All four wslls.

4 oh, the four walls weuld? A Yes, sir.

4 Oh, I see, 5o how many wollstellowailes will have o s
spanslerred to these four wells in order to accomplish tiat 33i
baorrels?

A ¥ell, we would have te divide the-X domtt celieve I cun
srawer that question right now,

¥R, ERRERO: PHr. mmr# I might be abtls to heip oul on
ihat. I sm inclined to think as I hear this testimony, thet the
334 barrels per day nmignt %ﬁ%wmmgawﬁ&hiﬁmywﬁ
take than is presently in sxigtence for the month of July.
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TR, GORAIT | AVLorvuphing)
the tobal =~
A A littls bis,

KE, ZRRERO: - take Iras those four wells,

3 #r. Precks, in reply te ¥r. ¥ankin's quos
that this project would =0t be rate senmitive. 1

would explain in a little more detall what you mean by that?
A By that I smean that we oemild produce the wulls ss fast as

they would produce without bharming or leaviag any

o4l behind the gas front, We intend to. This is 4 solvent action,

and the laboratory sxperiment

nave actually all led to the skms conclusion that

drive is not rate ssensitive.

¢ Low, you say you can produce these walls a8 hard as thay

can produce, or fast as they san produce, without

the o117 A That's right,

Q Smngmmﬁw&aﬁaﬂts loas than
ard atill zet the same officliency? A Would

4 Ko, 1 meant say at halfl the, faor instance, at half of tha

posgible producing rate.

A It wouldn't make any difference. Juet, now my own personal
opinion is I wouldn't want %o sghut theéw in alter we get startad.

%ﬁ, from the research that hes bsen done, it is

8 Lt have been performed to date

tioning, you eald
wonder if you

of the resarvoir

this type of

they chn produce

he 3600.

doubtful that thay

would harm the reservoir. Bub I don't want to do
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—Eut—they—couid-tbesaiowed down—witheut-abandenlas —
A Y@so

|
Q Thank you.

MR, PORTER: Mr. Coocley.
By MR. COOLEY:
Q Mr. Brooks, Mr. Nutterfs questions and your answers, you

referred to allowables for the wells in the area. These wells are

not being prorated by the (il Conservation Commission, are they?

i

A HQ, sire
¢ They are being given a prorata share of the purchases by
the common purchasers in the aresa? A That91 correct.

Q@ And that in tranaferring the prorata shares of saveral wells

to the particular producing wﬁll; is prorata prcgeat; the prorata
share indicated to an entire 1eaae; would not beaxceadad; would
it? |
A XNo. Unless seme provision can be made that we can with-
hold the allowables for future operations in erJr to expedite
this experimental floed that we propose.
Q@ What wells other than Sunray Mid-Continent wells will be
affected by this injection project?
A The Phillips Hespah No. 1 and the British American ==
Q@ Would you locats those wells ~-

A (Continuing) -- Mayre No. 1. The Phillips Hospah No. 1
is located in the Southeast Southeast of Section 36, 13 West, 26 Nerth.
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% And the mritigh — |
A Tha Pritish American Mayre No, 1 iz located Northeast,
Nercheast of Section }.; 12 Yaet, 13 wm; W&iﬁk; 25 Horth,
1R, ZRREBO: I believe he made am inadvertant mr; in the
la&s&iazz; townshin and range on tho firet well, Are you copyin

Lthat down?

:’iﬁ - ﬁﬁﬂhﬁ ¥ §§;

MR, ERREBO: Will you repeat the location of the first

wall vou described?

A Tt's in the Southeast, Southemst of Sectipn 36, Range

owt, Township 26 Forth.
3 That'a correct,

YR,

ik

3 Thase are the only wells other than mﬁ-atmtimt ' wells
trat will be affected by the injestion of liguified petrolsum s
1z the roserveir and the pilot flowd? |

A There may be seme affsets folt on & few of the mlls BAATGY
thspilot. fzmwr, the Biatl Field Bagly s02
up thirveen walls in this ares which we will test in order to
analyzs the success of this projest.

¢ Have the ownars of ail the wells that could poasibly be
affected by this project agreed tdag #nd are partiecipating iz&; the

gane?

I wagntt,

ng Sommittee hta met

A 710 the best of ny Enoslledy
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from?
4L We are negotiating to obitaln liquified petroleun gas from

sigmber the name of it.

either tha Wingate Plant or z&ze; I can'y:
¥hat's the close cnel
¥R, MANKIH: Ignacie Flant. A Izamsio,

% It will be procured ag Clogsely w=-

A {Interrupting) As closely &8 ws can get it to save tiens-
portation chargss.

7 And what sourcs will you obtain she dry pas for the io-
jection, behind the opening?

4 ¥We ars negotiating there with Zl Paso, which has & lins

running within six hundred fast of the proposed

injection well.
The agreasents, the eam:; haventt been signaég, but we ars
verbally negotiating with them and feel surs we can do it,

o Is the zas being carried in that line belng produced fram
the Lower Gallup? Is it part of the casing-head gas in the ares?

A Foo

& Dry zms?

A Dry gas from other aress and -- th&tts correct.

4 You testified that on pilot flood you sxpect efficiency of
fifey percent sweeping effiedency. If the project is extanded to 4
peol line basis, would thare be protabilitiss of a greater effici-

enay?
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afficiency could be bettered on a fleldwise basis.

% Well, the resmaon I zaid efficlency of fifty perceant, you

sald the area that was swept would be one hundred parcent swept.

A That's correct. Approximstely one hundred percent,

Q4 8¢ if you ars getting {ifty percent, you must bs sweep.
£ifty percant? & That's right.

MR, PORTER: >08 Anyons glse have 8 questiont
& That iz very common in water flooding and is semsthing
that we have seen ever sines the beginning of water {ineding, is
sweep efficiency and, on a five spot, it's, usually approximataely,
fifty-three percent is & zood round mumber, |
¥R, PORTER: Hr. Utg, you have & question?
HA, UT2t Yes; air.
By MR, UTZ:
G HKr. Srocks, will thig pipeline gas that you intend o purw
chase from E1 Paso be recoverabie?
A Lat me correct that statement., We did mﬁ say that we
would purehase the zaz {ron X1 Pase. Ye may not have that

right, It will have t0 Lo domne upon &n excha

ge basis, In other
worda, we will have to fuwrnish thes z88 Irom the Blsti FPleld or
same other location, in, protably in the State of Yew Mexise.

& Well, at any rate, it will be dry pipeline gzus that would

Inject In this projecti?

DEARNLEY - MEIER & ASSOCIATES
INCORPORATED
GENERAL |_AW REPORTERS
ALBUQUERQUE. NEW MEXico
3-6691 5-9546




37

A Yes, Just like & gas resayvelr.
G Te what sxtend?
A Dur pussas is 85%.
e UT28 That's all,
¥, PORTURS Does anyone €lss have B guestion of this
witness? You may be «spused,

{#itness excused.)

i, FORTER: Doas anyone have & statemant Lo make? Hr.

Currane

MR, Currans HRy it please the Coamslssion, I am re

atdon. Pan American is the oparsbor

2ay Aperican Pstrolews Corpom
af ong well in this poal. VWe are presantly drilling ancther, and
in fact it's almost completed and possidly we will drill wore in

tha futurs. Dased on the data wed here today it appebrs thay

tion functlon in shat Lt

this pilst prozras will serve & conservs

will provide 2 means snd & method of sweluating ons method of

ineresains vltimate recovery. Therelurs ?u& Amarican reconmiuds
583 it Yo approved,
HiRe PORTERD Angyone alsa? e Woodward.
OWARDS If it pletss the Commiss
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1w angunt of underground waste of oll

of depersining i & tremonde
can be avelided throuzh & tizmely institutlon of such & pressure

meintenancs gmm, and thersfore, urge the Commission to apmrove

this application.

¥#,. BUSHERLL: H. D Bushnell, sttormey with Amerads

meredn concurs io the spplication.

HR, PORTER: ‘re there any statements Irom any othar operatons?

Any other comments, br. Errelb
ME, BEREDO: If it please the Commission, I would liks te
gtate at this time that inasmuch &8 the State of Few Hexige and
ths United States CGecloglcal %m&f, the Federsl ﬁ@mmm *
intereatad in leases in this m in the pllot smg the 5tate
nd Office and the Unlted States Jeological Survey office at

Toswell have both been contheted and osur plan that we presentad hedo
today has been outlined to theu. |

The United Statas Geolozical Survey offics in Roswell has
guthorized us to state thmt they have ab this time wne objostion to
the plan mg presented hore toaday,.

Alse I have hers 8 sopy of two Selagranms whish ware recalived
1n Tulss, in Sunray's Tulsa offics, which I would 1iks to vead

far the record, ™Althouszh &gz

gement {or Ristl Filet Project set
yat formally executed, we wish %o adviss that Bhell 01l Company

in agzraement and appreves project in prinslple.
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transnitted To you Tor usd il noeaer
011 Conservation Commission,” Sigred U. P. Imetin, Shell {1l

Ceepany, Los Afzg&iaa; calitaradis
The sescond wire reads 83 Follows: Pihig iz to advise you thav

the Fritish American 04l Producing Company will be unable to hawe

& representative presest at the hemring scheduled for July 17h

for purposes of obtalning the New Fexico 01l and Ges Conse
Ceopmiasion approval for an LPC Pilet Injection Prejest in the
fieti-Callup Fiald, We heartily endorsa this plan for secocdsyy

plon to use this messsys, 17 nove

recovary and you have Jur permim
o88aTY, to convince the Ol and fas Commission of cuwr support i
this proposed plan of secondary recevery.® Signed Thomas M. Hommn,
District Superintendent, Brilish Asariesn Oil Producing Company

Danver Colorado. And thab's s11 we have.

¥R. PORTER: Does aayone else havs anything further in thig

casn?

MR, CODLEY: I have a telegra hers from Phillipe Potroless
mpany addressed to the Hew Mexios 01l Conservation Commission,

Santa Fe, Jiew Mexice, "Phillips Petrolsum Company has partictpated
in the engineering stvudy and will participate in the Pilot Progren

to test the LPG aand gas injestion secondary

recovery projsct for

whilch your approval will be requested ou July 17, st the hearins
requested by Suaray Mid-Continent 01l Company. Fhillips Fetrclem

Cempany iz in faver of tide project ad Wrges yeur In
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on this Spplication.’
Company .
vh, PORTER: Aaything else in the case? We will take the

sase undar advissment.

STATE UF YW HEXIC
COUNTY OF BERHA
I, 000 aian, Court Heporter, do hersby cartily that the

forspgoing and attached tranger

ipt of proceedings before the lew

Kaxzieo 011 Conservation Commiseion at Santa Fe, Hew Meuxico, is &

trus and correct record to thoe best of my knowledge, akill and
abilivy.
I% WITEESE WHEREOP I hawe aifix

this - v day of Jdy, 1957,

Wﬁ Public~Court/Repertar
¥y commisslion expirest
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