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SAAMINER  HEARING
OIL CONSERVATION COMMISSION
Santa Fe, New Mexico
January 7, 1958

C e et e e Mt S e et e’ St Mt St et St S’ e el Nl e N St N
\

IN THE -MATTER OF:

Application of Cities Service 0il Company for
~ permiscsion to institute a pilot water flood
project in Township 14 South, Range 31 East,
Caprock-Queen Pool, Chaves County, New HMexico.
Applicant, in the above-styled cause, seeks per-
mission to institute a pilot water flood project
in the Caprock=-Queen Pool, Chaves County, New
Mexico, by injecting water into the Queen forma-
tion through the following intake wells:

Government "B" No. 5, NW/4 NF/4 Section 10;
Government "B" Nc. 6, SE/4 S&E/4 Section 3;!
Government "B" No. 10,NB/4 SE/4 Section 3;
Government "B" No. 14,5E/4 SW/4 Section 3;

all in Township 14 South, Range 31 East.

- e e e - e ea e s mw er v Ae  me mm mm e am e ew e e we

REFCRE:
Mr. Daniel S. Nutter, Examiner

TRANSCRIPT OF PROCEEDINGS

MR. NUTTER: The meeting will come to order.
record show that due to construction work being done

and the impracticability of holding the hearing here

Case 1356

A

-

Let the
in Mabry Hall

today, the

meeting will be adjourned and resumed_in the State Highway Building
on Cerillos Road at 9:30 A.M.

( Whereupon the hearing was adjourned until 9:30 A.M. in
the State Highway Building), |

MR. NUTTER: The hearing will come to order, please. The

" DEARNLEY . MEIER & ASSOCIATES
INCORPORATED
GENERAL LAW REPORYERS
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first case on the docket this morning will be Case No. 1356.

MR. CCOLEY: Case 1356: Application of Cities Service
0il Company for permission to institute a pilot water flood projec
in Towﬁship 14 South,,ﬁange 31 East, Caprock-Queen Pool, Chéves |
County, New Mexico. | |

MR, HOLL: Appearances for the applicant, Al?red O.5Holl,
Bartlesville,_Oklaﬁoma. Ve have dne witness'in éhis case, Mf.i
Motter, |

. F. MOGTITIER,

ey

- a witnéss, of lawful age, having been first duly sworn on oath,

testified as follows:

o DIRECT EXAMINATION
By MR. HOL-L:‘. |
| Q Would you'state your name éﬁd address, please?
E. F. Motter, Hobbs, New Mexico.
By whom are you employed and in what capacity?

Cities Service 0il Company as District Petroleum Engineer,

02 o 2 ®

Have you previously testified before this Commission és'an
expert in cases such as this?
A Yes,
| MR. HOLL: If there are no objections, we ask that his
qualifications be waived. |
MR. NUTTER: The witness is qualified.
Q Mr. Motter, are you famiiiar with the application filedAin

this matter?
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A Yes, sir.

'Q Is the area which is the subject of this application under
your direct supervision?

A Yes, it is.

Q Our Exhibit No. 1 is a plat of the area showing all of the
‘wélls in £he proposed water flood. Would you explain this exhibit
pléaée? -

(Cities Service Exhibit No. 1
marked for identification.)

A This plat shows- the proposed area of the water injection,
all the offset operators, offset producing wells. The proposed
iqjection wells ére‘Government "BY¥ No. 5, it's in the Northwest,
Northeast Quarter of Section 10; Government "B" No. 6, thg South-
eas£ Southeast of Section 3; Gove;nment”"B“ No. 10, the Northwest
Southeast of Section 3; and Government_ﬁB" ﬁé. 14 in the Southeast
Southwést,’Section 3. They are all in Township 14 South, Range
31 East.

Q For benefit of the Examiner, Mr. Motter, will you give a
brief history of the Drickéy Qﬁeen Pool?

A The Drickey Queen Pool was discovered in'ane of 1953 by
Penrose, the‘discovéry well was the Zimmerman No. l; located ih
the Northwest of the Northwest of‘Séption 15, Township 14 South,
Range 31 East. The develoovment proceeded in all directions fromv
this weil until it reached the old Caprock Queen Pool to the north|

and the wells encountered water to the east and they found aﬁgas
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cap to thé weet. Development to the south never did quite tie in
with what they call the South Drickey Queen Pool. It appears that
this pool lies in»th; northeast southwest trend along an old shore
line. The producing formation isuthe Quéen Sand of the Permian
system, and the pay sectidn’in this arca 50ﬁ§isté of from cight to
ten feet of uncdnsolidéted»sand. The accumulation of o0il is fouﬁd
along‘the flank of a lécal high extendiﬁg noftheast‘souihwest; the
réservoir is'a'stratigraphic trap with socme evidence of local
' cldsure. On Cifies Service acreage there were seventeen cores and
sixteen Gamma Ray-Neutron logs run. Very poor recovery of the
cores occurfed because of the unconsolidated nature of the pay
section. From all the available information, the porosity is
estihated to be twenty-three percent; permeability-five-hqnd:ed :
twenty md and connate water 28.5 percent, A bottom ﬁole‘fluid |
samplq ohtéined_from the Governmént WBM No. 20 shows a saturation
pressure'bf 934 psig atﬂa reservoir temperature of.ninety degrees.
-The'gravity to produce oil is 36.5 degrees ét 60 degrees F. :At
present it appearé_that the main driving mechanism is 3 SOIQtidn
gas; however, as I stated previously, a gas cap exists to the west
and water has been encountered along the eastern edge”of the field}
but because of low initial pressure in the field, it is anticipatef
that this water is essentially dormant and will not act as a water
drive,

Q Now, Mr, Motter, I hanrd you our bxhibit Nb. 2. Would yocu,

when the Examiner has a copy, explain it'and identify it, please?
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{Cities 3ervice Exhibit No. 2
marked for identification.)

A Exhibit No. 2 is a structure map of the area of interest.

“This map is contoured on the top of the Queen Sand. Due to the

-

completion methods used in this portion of the pool, we were unablg

io obtain true sand thickness so we were unable towmake an isopachg
Thé reason for this is that most wells wéie drilled with rotary’
;ﬁools*tb within a féw feet of the pay, and after the oil stfing waq
“set, thé well was drilled with cable tools. It is not certain
whether the sub sand>section belo@ the‘haiﬁ pay wéé drilled'in
-all the wells and for this reason, no-attempt was'méde to prepare
an,isopach. However, asfi stated before, vie believe there is from
six to eight feet of pay £hroughout this area.

é Now, Mr. Motter, you have prepared what we call our :
;Exhibits No,'3"énd 4. I will ask you to-identify those when the
Examiner has a copy. |

- {Cities Service Exhihits No, 3 & 4
marked for identification.)

A E#hibit’No. 3 is a radié-éctive log on the Government By
‘No. 5, and I ﬁight’say right now that this‘is the only. log we hn?o
available on the four proposed injection wells, fixhibit No, 4
is a schematic drawing of the proposcd method for completing the
input wells,

Q I»notice'from the EZxhibit 4 that thore {4 o Yiner in this

proposed input well, Will liners be run in all of ynur input wells

A No, sir. Our-plan is to log cach input woll and if the
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five. and a half inch casing is set into the anhydrite sireak
immediately above the pay, liners will not be run. We have rough-
ly tried to duplicate the Gamma Ray=-Neutron curve on this, and

the base of the liner-is

o+

he anhydrite streak which we have referr
to. 'If we have cased down that far, we will not run liners in
those wells. If you refer to Exhibit 3, the log on the Government
"B" 5, you ngte several stringers above the anhydrite'streagl We
have ‘enough cores in this area to find that this is rather dncqﬁ-
:solidatedland contains some salt. -

:Q Then what is the pﬁrpose of.thé liners?

A Well, as I have jdst stated, there aie some core analyses:
From”cofé analysis.we;know that free salt existé in,the formation
above the.anhydrite streak. Siﬁce:we.afe-going to use fresh Water
to kick off the flood, we feel wé should protect this free salt
f rom flUshing. | ' |

Q@ You have menfioned fresh water‘for-theﬂflood. Where do
you plan to obtain the_water? |

A VWe have purchased two commercial water wellsvin-Section 24
Township 14 South, Range 31 Fast. Tt is not on the map, but it is
right down there about a mile. We have both water lease and water
rights assigned from the State Lahd.Céﬁmiésioner and thé State
Enginéér. We have been authorized to use 465 acre-foét of water
per annum from four wells in Section 24. The file number on ihe
change of ownership of water rights is L-266l. We have a copy of

Commercial Water Lease No, W-119 assigned to Citics Sorvice O3l

b
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Company., These are all presented in lxhibit No. » and No. H-A,

(Citics Service Exhibits No. o &
5-A marked for identification.)

Q Wnhat is the source of this watgr?
A The water will come from the Ogohalla formation at approxit
mately three hundred foot depths,

| Q Have you tested these wells for capacity?

A They have been tested for a daily capacity of 3700 barrols
These wells have not been produced at capacity for quite some time
and have not béen cléaned‘recently, and we feel that if we cleaned
out the wells, the producing capécity coulé be quite some better
than what it is right now.

Q How much water will be tsed fof this pilot water fiood per
day? | ‘ D

‘A We had planned fo iﬁjecf approximately fodf‘hundred béfrél;
per day in each of the four injection wells, so that will take
sixteen hundred harrels per day.

Q Have you made any effort to determine if another source of
water other thaﬁ the fresh water yoﬁrpropose to use is available?

A Yes, we Aavé looked at logs in the area of numerous wells
drilled, and éalked to operators who have cable tooled wells to the
producing zone in this area, and they report no evidence of water
down to that dcpth. Water has been found in a drill'stemitest;
ﬂin the Devonian formation to the east, but inadequdte inférmation

is available as to the quantity.
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Q Do you know of any other operators who have been able to
find another source of water other than fresh water in this area?

A It is my understanding that Grest Western has just re-
entered a dry hole drilled fovthe Devonian and tested for water.
The results of the test have been réported. I domt know how‘

- lengthy the test'was, so I don't know how reliable the water sourcs
would be. We have considered picking up salt water“fromlseJeral
ofher prqdﬁéing fields in the area, but the pipelines to‘transport
the water would cost too much and prohibit this consideration of
this water as a source for water flooding.

H Q Have you performed any tests to determine if fresﬁ water
will perform successfully in this flood?

‘A Well, of course, we know that there are two flocds to the
north in the old position of the Drickey Queen Pool now opesrating
on fresh water, and we have had laboratory tests run on cores take
from the léése and the water which we plan to use fof,flooding.r |
X-ray diffraction analysiS'indicateé that no water sensitive clays
- are presént. Laborétory-tests indicate that filtering of the
Qater will be hepéssaryvto overcome plugging difficulties. After
filtering the samples of water, there was very little change\in
permeability of ﬁhe cores after injecting water through them for
ten days. |

Q What rates do you plan to inject the water into cach well?

A As I stated before,vapproximately four hundredibarrels per

day per well. Since the wells will be on an eighty acre'five—spot
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10
and have approximatély six to 2ight feet of pay, that would be
nearly one barrel per day per aéro foot.

-Q Would you say this rate is high orrlow?
A Ikwbuld say that is about average.
Q Do you have an estimated pressure at which the water will
be ‘injected?
A ‘A dell, while fill-up is taking place, we expect the intake
wells tO'fake water on gravity. After fill-up has occurred and
as we staff,pushing oil; we will prcbably expect pressures of one .
thousand pounds, or perhaps in excess of a thoﬁsand poﬁndé.
Q At this rate. you propose, how long do you predlct it
~will be before fill-up occurs and producing wells will be affected?
A We should get some responsé'before fill-up occurs. We
eétimatetth§t~it will take approximately six monthsibefore we get
‘ahy effect of the water flo;d.
Q No you have any informatién relative to the past performange

and @resent—résérvoir conditions?

A Yes,‘wé~havé prepared a data sheet marked, I believe it 13§
Exhibit 6, and we have decline curves on the Government "B" lease
and also several wells around this proposed pilot that are marked
B Exhibit 7.

(Cities Service Exhibits No. 6 & 7
marked for 1dent1f1catlon }

Q Will you please explain this data sheet, or ixhibit No. &,

to the Commission?
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A This data sheet gives information on all wells on the
Govarniment "BY lease, including date of comélotibn, the original
potential, and the ﬁost recent production tests, cumulative pro-
duction to Neocember lst, 1997, and the most recent bottom hole pre
sures, and this has the bottom hole pressure in December of 1954,
4 I'balieve 1 stated pré&iousif that was '53, it should have been
correcfed,tq '54. 1 might add~thaﬁ thefefis one ihked—in-preséﬁre
vthétAwe got after I got in yesterday. It was cqlled up to me,

Q That was taken on the 5th day of January, 19587

A Yes, it was taken Saturday or -Sunday.

Q What do you believe the signifiéance of the decline curve
- for Exhibit No. 7 to be?

A VWell, the main thing, if we just look at the Goverﬁment
"B“‘lease-as a Whole, these éurvesishow that the‘pfodécfidn has
“been falling below allowable more and more each month. The last
montﬁ that the‘allowablc’was produced‘was January, 1956. If vyou
will notice, Qe have‘added two small red marks there for the month
‘of August and‘Septeﬁbéi. Those two‘months we asked for a rgduced
allowable, which are ihdicated by thevtwo-small circles; the red
lines woulé have been what our allowable would have Lecn, top
allowable for all wells oh the lease.

Q What are the reservoir conditioné‘as they exist today?

A Ve éﬁtimate that we have recovered sixteen and a half
percent of the oil in place, and‘accordihg to our calculations;

we believe that we will recover perhaps another five and a half

*]
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percent‘%y orimary ﬁeans. Ve also estimate that we will recover
an additional 25.6 percent by secondary means,
MR. NUITER: "How much was that?
| A 2D.6 percent, ’
| Q@ Then if water flooding is-not employed, there will be some
~loss of oil to Cities Service Oil Company and a loss of revénué
to the reyalty owﬁers, who are the State of New.Mexico and the
Federal Governmment, is that correct?
A Yes, that is cdrrect. if secondary operations are not

inaugurated, we estimate that we will leave in place an estimated

seventeen hundred forty barrels per -acre foétz

Q. Then that would'result in waste if this appllication were
not granted?

A 'Yes, werbelieve it would.

Q> Now, do you have any plans relative to the increasing of the
size of this pilot water flood?

A Well, ﬁaturaily if this pilot is successful, we would like
to increéée the flood to ultimately cover our entire leaSes>in that
area. »We‘Qoulﬁ like to, if the Commission would .approve that this
be done by administrative approval rather than have to come back
before this Commission each time we want to add a few more viclls
to’our_watep flood. -

'Q Then you wani the Commission to understand that we would
notify all offsét operators-zad keep them advised of any increases

in this project?
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A Yes, we would naturally do that on our application for
administrative approval. I might add that all offset operators,
of course, were notified of this application by“registered’mail,
and as far as I'm concerned, we have had no objection. We have
had several meetings in the past several ménths, and nearly all

operators seem to be in approval of flooding for this area.

Py

v

/ieen approved by the Commission in several other projects, is that

£
.correct?

A Mr. Holl, if I understand you right, this pattern agrees
;'ih liné with the two pilots that are now in operation to the north
i.f‘this area.
Q Vere Fxhiﬁits numbered 1 through 7 prepared by you and -
“under Youf supervision? |
A Yés,rfhey were.
MR. HOLL: We ask that Exhibits 1 through 7 be admitted
to the”record. ‘
MR. NUTTFR: Is there objection tq the entrance of Cities
Sérviée Exhibits 1 throughv7? If not, they wiil be admitted.
MR. HOLLS‘ That's all we have.
MR. NUTTER: Does anyone have any questions of the witness
MR; IRBY: I’héve a-qqestion.
MR. NUTTER: MNr. Irby.

MR. IRBY: Frank Irby from the State Engineer's office

7 Q This pfoposal that we are makiné is the same that has ™

)

e 1 eyt g WV

—
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“about three miles south of our acreage.

CROSS £XAMINATICN

4

T

o1

y MR, IRRY:

Q Did you testify that the water for this project is coming
from Sebtion 24, 14, 31, 327 |
A Section 24, let me see here. 1I'm sure that's right. It's

in the same township and range as the proposed water flood. It'is

Q The appliqations that I have on file in the State FEngineer!
office for this project are all in Sections 19, 29, and—30, for
the withdrawal of water?

A Yes, sir, we made application in those sections; that is
in tﬁe township immediately to the east.of our proposed flood.
After we made those applications,‘this commercial water well or
wellé bécamexévailable, Ye) we_purchased‘those wells, and we haVe a
transfer of ownership which I have introduéed as evidence, I thin!}
that your Roswell office haé‘all those copies, also. It was
purchased from Mr..j. J.‘Kirbyf That is whaf we propose to use,
that water to kicgroff this flood, since thosc two wells are‘drillﬂ
and producing and have all phe equipment in them right now.-

Q@ Do you plan to abandon your rights under these applicationg
1-3643 through 36497 |

A Well, that's_a little hard {or me to say fight now.: If
this flood would expand in the future, I'm sure that we would
probably need moré than this four hundred sixty-five acre fect.

We might have to o over and pick up some of that water in that
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‘numkered; the transfer of ownership to us ju5£ shows four hundred

other lownship. I kelieve that those leases or water rights are

good for two years. %e hope by that time to know whether this will
be adequate or not.

Q Could you give me the numbers of these wells.from which
you presently propose to withdraw the watervfor this project,
the State Engineer's file numbers? I think you gave them before.

A Well, actually I don't know'whéthér the two wells are

sixty-five acre feet per annum to bs taken from four wells, and
two wells are drilled right now and producing. I can giQe you
the location of those, they are in the northwest quarter of the
northwest of Section 24. ‘

Q Northwest, northwest, and the township and range on that?

A That is 14 South, 31 East.

MR. IRBY: Thank you. That is all.
MR. NUTTER: Anyoﬁe zlse have any questions?
By MR. COOLEY:

Q Mr. Motter, I believe ‘vou testified on direct that you are
now seeking administrative appxnval, or provision in the orderx
authorizing adminisﬁrative appfoval for extensions to this project?}

A Vie would like ~- maybe I should explain that a little more|
We would like to get something worked out so that if this flood ié-
successful, it wouldn't be necessary to come befbre the Commissionr
with a hearing to add additional wells to the flood. e thought

perhaps administrative approval with offset operators!'! approval, ot
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~was originally drilled to furnish fresh water to the rig on the

something like that might be worked out.

Q Was this particular facet of the casec mentioned in your
application?
<MR. HOLL: If I might interpose, Mr, Cooley, the main
pbrpose of the applicatioﬁ is to obtain Commission approval of the
present and proposed water flood as set out in the application.

Now the thought we had relative tc enlarging it; if it should proVe

A7

to be successful, was merely to aid,if possible, the Commission and
ourselves in maybe- removing the need for a hearing at a later date}

If the Commission feels and the legal staff feels such is required

11*4

under the New Mexico Statutes, why we'll certainly be happy to com
back in 6n each case. |
MR. CCOLEY: Thank you,

Q Do you iptend(to continue to seek a séurce of §alt water
in this aréé, or do ydg expecf to use fresh water?

A Jes, of course, we don't like to use the potable water
any more than anybody else. I think we would likgto see how this:
well of Great Western would stand up before we would}attempfrfo
test to the Devqnian" I thiﬁk a test to the Devonian would probabEy
run in the neighborhood of $225,000.00 or some such mattér.

Q There ére no dry holes on your acreaée to tﬁe Devdnian?

A Yes, sir. I might add that the one commercial well we had

tect to the Devonian should that tedt be --

Q@ (Interrupting} You are referring tc the Great Western tesft?
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I am referrin: to Great YWestern's tgst. ﬂs~IuQndcrstand,
the well has only been tested for a short period. 1 don't oW
wvhat the P.I. is or should that bear up, should that prove successd
ful, we.would have a dAry hole drilled by the Union Water Company.
Ve coﬁld possibly enter that hole and move'oﬁr-wéter ﬁhPOugh the
pipeline up to our proposed injection wells.
‘Q‘ Thét“is i;-ééétionAiM?” -
L Yo, it is in Section o, I have a map of that.
¢ Earlier iﬁ you;‘diréct examination, to'clear the récord,
you referred to fhe Dricke? Queen Pool, this was the original name |
and it is now being designated as the Caprock Queen?
AA- Caprocit Queen.
Q It was the Drickey Queén when the wells»were'originally
drilled?
A That's right. I have a large map of the area showing those
which sections our water wells lie in. I have only one copy, SO
T wouldr:'t like to introduce it. I only brougnht one.
“MR, COOLEY: I don't think 1t would be neéessary to._intro-
duce it as an exhibit. )
MRf HOLL: ﬁe»WOuld be hapﬁy to furnish-you wiﬁh a copy
if you‘think it would bve of benefit to you,
MR. NUTTER: I don't think that additional map would bhe.
necessary, Mr. Holl,

@ Mr. Motter, has your company made any study to determine
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what the breakthrough pressure would b2 in this arca? I sec you

intend to inject with a thousand pounds?

A We don't want to inject at such pressurcs until we lift
the overbufdeh, 6r we will fracture. the formation. We probably
vould not want to go over a thousand-pounds in this area.

t-think the thousand pounds would cause a breéak-

- Q You do n

(&)

thréugh?
A: No, I'dén‘t believe it will,
Q What is the'prodqction from your four proposed injection we
‘A If you refer to Exhibit 6;»those injection wells are No. 5,
fhat was testea 7516-57 for‘twenty—four barrels per day. No. 6 wag
tested 7-9-57 for twenty-seven barrels per day., . No. 10, 7-12-57
fof thirty barrels per_day; and:i4 Was tested'7518?57'for thirty .
Earrels.per day. lb |

'Q Would you in your opinion as an expert in“theée mattefs
conéider thece weils;listed on your Exhibit 6 as being in the
stripper stage?

A No, but they are approaching that .stage quite fast, i thin
we can bear that out by the bottom hole pressures here, which don®t
look like they will be with us too much longer; and also this No. 7
shows how our decline on this lease has been for the laét féw montH

'Q ‘Where in your opinion would.the line be drawn in thisaafea
between pressure maintenance project and water flood? - .
A Well, that's a pretty good question. e could probably

say it is either water flood or pressure maintenance right now., 1T

11s?

Se.
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might add that one reason we would like to start this flood is
that these wells are getting to the stage now_that if we didn't
inaugurate water flooding, we would probably’go invand frack all
the wells. In our opinion that is a waste of expense, if we are
planning on doing any water flooding anyway.

Q You feel thatryou‘gguld make most of fhe wells top allowébl
by fracking them? R -

A Yes, sir. Ve fracked one well several months ago in this
area and helped it considerably. I think it*produceé potentially-
eighty-some barrels per day afteg frack.

1Q Isnfi it more common to»fefer to water flooqias the iniecti
of water into a pool where the wells are in the stripper»stage,
‘rather than in a relafivelyihigh productive stage as are these?

A That might bé,ﬁrﬁé;  Our.éxperience’has beeﬁ if we can
start-injeéting wéter at a stage.more like this, we havé better
recovery than waiting until the wells get to a stripper stage.

Q =But the earlierlyou commence injection of water, the more
it falls in the,éategory of pressufe maintenance?

A Well, that's true, yes.

Q What area of effect do yoﬁlexpect -- refer to your Exhibit
1, please, and tell me what welk you expected to be affected by
the‘injection‘of water in the four proposed wells.

A I would say the well in the center, the Governmeat "B" 8.
I would say, well, if you allow me, Mr. Cooley, the wells that

we have on Exhibit 7, those wells listed in the back are those

on
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‘those if you like, for the record.

furthermost well?

wells we expect to be affected by the pilot.
Q Listed in the back?

A There are some twelve or thirteen of them there. 1It'll read

0 ALl wells-listed in 772

A Yes, the frontvpage’is the‘entire iease, but the wells
attached to that are the wells we expect to be affecﬁed by the foun
well pilotf’-

Q You expect seventeen wells to be_affécted. Wihat is the

A Let me read them off.
Q I would rather see how_farfyou expect i{°
MR. NUTTER: Go ahead and read tham off.
A Government "B" 2, south offset to No. 53 "B 3;4“8“ %o~
now I should take that.back, we also have the producihg curves on
the injection wel}s;in this list. "B" 6, which will be an injectig
weli;’Government "B" 8 will be affected; "B" 9; "B" 10, that will
be an injection well; "B 1ij "B“ lé; 4B" 14, which will be an in-
jection well;»“B“ 15; "B" 19; and the State"AN" No. 1.
MR. CCOLEY: Thats all. Thank you, Mr. Moft’er.
MR;_NGTTER: Anyone have any further questions of the witng
MR. UTZ: 1 have a question.
MR. NUTTER: Mr. Utz.

By MR. UTZ:

G Mr. Motter, vyou spoke of primary recovery being somewhere

s57
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in the ncighborhecod of twenty-one and a half percent, is that righty.

A That is what our reservoir department has made as an esti-

mate on this pool,

Q Can you put that in barrels? Do you have a figure for oil
in place? | ‘ | ‘

A I beiieve*that-is 250 5arr§ls,per acre foot.

Q That‘s tqtal<oil in place, 255?

A No, that is notwtotal oil in éiace. That is recoverable
-to the primary. Yes, that is 250 barrels per acre foot by primary
means,

Q Do you have a figure there for total oil in place?

A‘ Just a minute. O0il in place, barrels per acrerfoot, we

estimate at 1,133 barrels.

Q That's per acre foot?
A Yes, ‘sir.
MR. UTZ: That's all I have.

#MR. NUTTER: Mr. Cooley.

By MR. COOLEY:
e Q Mr. Motter, by this application you are not,at this time

at ‘least, seeking any allowable relief with regard to this project

~.
\“.

A No, sir.
Q And do you understand that if the application is granted,
that the ‘quarter sections on which. the injection wells argulocated

“will not be assigned an cllowable?

>

‘whatsoever, are you? ' .
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A Yes, we understand that,
MR. COCLEY: That's all. Thank you.
MR. NUTTER: Any further questions? MNr. Motter,vl'm havind
a little difficulty reconciling thisiinjection of water into four

‘wells here of a total production of some two thousand barrels per

'

manth{ and calling this a water flood. I wonder if you would“elabq
rate on what a water flood is and what a pressure maintenance pro-
gram is.

A Like I stated before, we, at this staqge of the field, we

could probably call it pressure maintenance; we refer to it as
watef flodd. vOur experience in othet arcas has been if we can
start flooding along about this stage, that we will be in_better‘
position or have morerultimate récovery of water flood oil than
if we wait Until.ﬁhé field»gets fo a stripper stagé.‘_

¥R. NUTTER: Aren't these wells here felatively high yet
on a production deciine curve?

A 1 believe if you :éfer to this Exhibit 7 that 90u could seq
that since about, oh, April of"57‘that we 're going downhill pretty
fast. Right on the front péée’there, Mr. Nutter, the "BY lease as
a Whole. Then one thing we are quite concernead abouf is the fact’
that the press@res have dropped from 934 pounds when we drilled
this area until right now I think we can éay‘it is somewhere betwéen,
right hernge-have 213 - 319 pounds,

MR . SUTTER{> Mr. Motter, isn't part of the reason fgr thek

decline the fact that the allowables have been lower since April of
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'57, or has that not had any<effect on the wells hereé?

‘A Those small circles are the allowables.

MR. NUTTER: They repressnt top sllowable?

A Top allowable up,untii the point where‘the small red dashed
lihe is in theré; That is when>we'asked that the wells be pedﬁcéd
in‘aliéwable. I might add if>you want more about the pressure
maintenance or water flooding, we have the gentleman whoris head of
our secondary recovery department here,

MR. HOLL: I was going to interpose that. Mr. E. E. Funke,
who has spent a gréat number of ysars on secondary fe¢overy and
water flood exclusiVely; is here, an& we would be happy to pﬁt‘him
on the>witness-sfand and. let him'eléborate on his theories and
success with those theories.

MR. NUTTER: We would be happy to hear Mr. Funke testify,

MR, HOLL: The -questions you have been briﬁging out are
for an expert secondary recovery engineer. I think you will receiy
more information from Mr. Funke, |

MR. NUTTER: Let's excuse Mr. Mo£ter'f0r the time being.

* MR, UTZ: 1 have one more qnestion.

MR. NUTTER: Mr. Utz.

By MR, UTZ: “

Q I would like to know what you caiculate your average net
pay'in this area,

'A "‘Gix feet is what we ﬁa?e used throughout the area,

MR. NUTTER: Mr. Motter is excused from the stand, subject
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to racall.,
(v3tness =worn.)
& E- EUN K &
a witness,-of”lawfui age, having 5een fifst duly sworn on oath,
testified as follows:

DIRECT EXAMINATION

oy . sou:
Q .W001d you state your name and address, please?
A E. E. Funke, Bartlesville, Cklahoma.
Q By whom are you employed and in what capacity?
- 'Cities>Service 0il Company, Secondary Reéovery Engineer.
Q Mr. Funke, would you briefly elaborate‘on your educational
qualifications?
'_A ;My f6rmél’éducétion is a B.5. in’ChemicaliEngineering from
Kansas S5tate College.
" Q Néw when did ybu obtain tﬁat‘degree?
A That was 1935. I have been working in the field of sccondd
recovery almost constantly since about 1936.
Q 1In such work have you studied aﬁd maae reéommendations with
any number of secondary recovery projects?
| A Yes, any number. I would hate to try to recall right off-
hand how many. Currently Cities Service 0il Company is interested
in some fifty, I would say, secondary recovery projects, and that -

oil represents roughly twenty percent of the Cities Service producH

tion.

Ty
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siple, ves.

Q And you have been primarily responsible for initiating all
ot these proje@ts, is that correct?

A Well, primarily responsible; in some cases we are not the
operator, other companies have taken the leéd, but I would say in

all those that Cities Service is the operator, 1 have been respon-

Q Have you served on any committees, industry committees
relating to secondary recovery?

A Yes, I have served-on severél committees for the Ameriéan
Petroleum Institute.

Q For how lbné a period, has that been for fifteeh yeérs?

A I would say off and on for the past twelve years, anyway.

. Q Havé you writteh;any papers and given anyiéapers relative

to this subject?A

Av I have written papers that have been published, aﬁd given
papérs at various A.P.I. méetings. I think the most recent one
discussed fhe matter of proration and control of water flood projeaq
which was given at the Wicﬁita District meeting of the A.P.I. in
1956. |

Q Do you recall the title of that particular paper?

A "The Effect of Proration on Water Floods."

Q You have been listening to the questions propounded to Mr.
Motter relative to water flood and pressure maintenance, is thaz
correct?

A Yes, sir.
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MR. HOLL: Why don'% we just turn the witness over to you
and you ask him the questions you are interested in? Do you feel
that his qualifications are acceptable?

MR. NUTTER: The witness’'is qualified. Now in your summary
of your backgrouhd and experience, Mr. Funke, you mentioned -this
recent paper that you wrote?

A Yes.

MR. NUTTER: Relating té prorationing of water floods.
Would you state briefly WEat the text of that paper was?

A You meapkthe cénclusions?
| MR. NUTTER: Abstract the thing very briefly.

A >I hate to say the cqncluéions were»ratﬁér indéfinite in
that, based on a number of wiater floods in which we had experience.
We found any number of’cases where interruption of production for
one reason or ahothgr had caused what,We considered irreparable
damage or loss of oil because of that interruption. We also found
some caseéQwhere interruption of production apparently caused no
uitimate loss, of course, it céused aﬁ immediate loss. The conclu+
sion was that it's risky to curtail the water flood once it is
under way., There are cases whefc you are lucky and won'tt be»hurt.
As to why some cases won't be hurt and others would, I attempted tg
show that as being related toc the variation in permeability within
the section. There's probably many other reasons thaé floods might
be hurt. The thing about a water flood is that usually you start

your water injection with the pressure in the formation being rathg

r
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low, and incidentally, 1 would consider this rather low.
vVR. NUTTER: This 1s low pressure?

A Yes. The injection of water cannot help but create a local
1ncrease in prossure, so that you bave'quite a difference of pressu
between the 1nput well nnd the produéing wells. Under primary
prbductiOn or natural water d:ive, you have a rather even decline ip
reservoir pres:uré, put having this rather large differential 1n
ﬁressure petween the input and producing wéll, you are invitihgithe

water to find avenues to bypass 0il and move from the input well to

the oil well. Once it gets there, if the area immediately around

theroil wéll is not uniformly increased ih pressure, and- 1 assumé'
that it wouldn't be when you had a ¢Q ondition of bypaso,curtallment
lof productlon w1ll mean that water can head up in the 01l,well and
actually reverse its flov and go back into some of the other parts
of the_formation.

‘MR ., NUTTER: Now, Mr. Funke, is this bypassing of oil throuph
the more permeable sections and the passage-of water through the
more permeable sections of the reservolr possible whethef producti01

is curtailed or not?

A It's possible; however, it.will happen certainly, but whethpr

it is curtailed or not, the damage in effect,though,is what we are
concerned about. That is, if you.2re éblo tp take out the oil. and
water that comes into that well, yes, damage of water packflooding
into the formatlon should pe eliminated.

MR. NUTTER: ‘What I'm conCﬂrnod with here. HNow you have
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stated that the bypassing of oil is possible by the injection of

water -and flooding out of certain sections, and leaving oil in place
in other sections. Now isn't that possible whether you cUrtail
production or not on one of these? If you inject water into a
reservoir, is it ﬁot possibie for the water to take off in oune
di#ection in the line of least resistance and follow the most per-

meable path it will find?

‘A T think it will always do that whether you curtail or not.

Again I want to say the damage effect would be worce if you curtaill
the production, J

MR. NUTTER: We have got four wells here that at the presen
time are producing better than two thousand barrels of oil a month,
and by“iﬁjectioh of Qéter into th;se wells, is it not possible for
this water to bypass the oil and find its course of least resistanc
to well No. 8 and leave oil in’tho reservoir therg that never’ﬁill
be recovered?

A 1 think it is possible. lfﬁ‘not going to say it is going
to happen. If we thought it were going to happen in a damaging
amount; then we certainly w9u1dn'tvbe wanting to start this water
flood. |
| MR, NUTTER: Well, do you consider this ‘primarily to be a
water flood or pressure maintenance program here? |

A 1 heard your qdestion to Mr. Motter a while ago. - I thought
the anéwer to that might be determined by the situation of the

reservoir fluid; that is, the pressure now is, oh, some 260 pounds,
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isn't 1t?
MR. MOTTER: Something like that.
A Originally this reservoir was under a pressure in excess of
900 pounds, and I think the reservoir;fluid anql§5i5 showed that
the saturation pressure was just about the original pressure, in
‘éxtéss of 900 pohnds. From that point on down we have had free gas
churring inkthe.fermation. How preésure-maintenance,rto be striét
pressure maintenance, ought to befappligd’above ﬁhe saturation
pressure of the reservoir fluid.
MR, NUTTER: So, strictly speaking, ydu would not call this
a pressure maintenance?
A No, this is way below the saturation pressure.
| MR. NUTTER: Is this not relatively high in prodéctivity to
be water fléoding? | . | |
A No, I don't think so. It's possibly higher than the averag
water flood, bui‘our'objectiverught to be to eliminate secoqdary
recovery éé such, We oughf td strive to maintéih pressures on ail
reservoirs., There's two mare points I.might say there. I believe.
his testimony gave ﬁhe most recent tests whicﬁ were éome six mbnths
ago. I believe that the lease production has continuved to decline;
ghérefore, the Qell production in the wells involved here certainly
has deélined also-siﬁce then. |
MR, NUTTER: Well, the lease production hasn't declined in
an abnormal fashion, uaé it?

A No, but it has declined in six months! time. The two thoug

and
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‘that -- well, in one case, the Langston Cliner Field in North

with that we have an interest in is the Chitwood Simpéon Sénd Unit

tarreles per month might be a little high. OCh, I could go back and

think about any number of projects that we-are involved in, I know

Texas, we have commenced water flood there on a pattern basis when
the individual well!s production capracity was at least as much as

these wells, I-thirk a little bit -greater.. Another one I'm familia

invpratt"County, Kansas, We commenced a water'flood‘there,a number
of{the»wells‘having capacities in excess of one hundred barrels per
day. |

MR. NUTTER{ Those were water floods?

A We considered them wéter floodé. Well, I'm getting clear
off’New Mexico, but in the State of Kansas they prorate until the
pool average“dfobs beiow twénty—fi?é barrels per day, and this was
still a prorated poéi. o ' »;(

MR. NUTTER: MNr. Funke;qybU've testified,;;’your paper that
mantioned avwhile’ago,Areflected that in some cases fhese water
floods can be c@rtailed and inlbtherfcéseé they can't be. Have
you made a study of this particular reservoir here?

A Vlell, I've studied it,as to whether I have a conclusion as
to whether this can be curtailed or not -- like I said, I would
say in-all cases that we would coﬁSider it risky. We have an idea
on this problem which I think is somewhat straddle of the road
position, I know they had a considerabie heéfing on the issue &

month 6r so back.

you
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MR. NUTTER: Where was this?
A Our position, I say.
MR. NUTTER: Where waslthis?
A On the Groridge applicatlon in the Caprock Queen‘wager floq
I'was not here at that heafing, but I have rcad - about it, Our
p051tnon is thls, that water floods can be controlled 1n a fﬁthﬁn

N s

1f the control is known ond thc plan is initiated -- I mean the

control is 1n1t1atpd at the tlme the flood is initiated. The area
to bo flooded should be considered and prorated on a progect basis
with allowable being assigned to the project rather than to the
individual wells.
~MR. NUTTER: Now in this-Graridge case, what was Cities
Service position?
A ﬁéll, tootls about whatvl'm‘gtating now.
MR. NUTTER: Did they make a statement at that hearing?
A Yes, Mr. lMotter made a statement at«that’particular hearihq
In other Wofds, 1f you knou that you are -going to be prorated you
can take- your progect and arrange your development 50 fhat you
1nJect'water in the area fhat's 1n1tlally developed at the rate
d951red, which in thls case wo think should be somewhere afound ong
ba;rel per day per acre foot, and have enough area involved in the
pr030ct S0 that the allowable will be suff1c1ent for the oil wells
1mmed1ately adgacent to produce that capacity; and you expand your
projoct then only as necessary to keep ?our project allowable up

to the State regulation.,-

d.
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MR._NUTTﬁR: Now in this case, what would you concgsider to

be a project area?
| A The entire group of leaées involved there, which 1 think is
oh, I think --
MR. NUTTER: You mean the leases that are colored in yellou
on the map? |
» A Yes, wifh'theregception of the oné'éighty separated there.
- MR. NUTTER: Do yoﬁ feel’that-the impaci of the water fldod
will be felt -- | |

A (Interrupting) WNo, I don't mean that.

MR. NUTTER: -+~ up in the upper left-hand corner of th» plajt

A No, I meant that the allowable should be assigned to the
entire area shown in yellow, less the one isolated eighty; at
preéent that is thirtyééeven barrels. We héﬁe £hirty-séven>b§rrels
per welf for all the wells in that area with no individual well
éssignments. We can inject water ia these four wells; and whatavern
other wells are necessary to brihg our tofal prbjé?t up to thirty-
seven barrels aiday. Yet the wells that are actually affected will
be the only ones that, I mean will be produced to caﬁacity,‘and
they will be teking more than thirty—seven barrels‘a day at times,
prebably considerably m§re than that, but they will always be‘tékin
all their fluid out, that is, both oil and water. i‘don‘t know -
whether I have explained myself there or not.

"MR. NUTTER: Actually this matter of allowabie is beyond

the scope of this hearing today. However, we are interested in

9
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knowing the amount of water that is going to be injected and whethed
this water is going to affect the wells immediately adjacent to it
or how far away the impact of the water will be felt, We also woulg
like to know»what‘will happen to well No. &, which is directly in
|the center p% tﬁé four injectién wellse. What do you think Qill be
the_fQ{hfe;of wail No. 8§ after youAstart_iﬁjécfing water? | |
A %Hell, No. 8 ﬁight be produced fqr‘é short period of time at
a rété‘as high as four hundred barrels a day oil. That, of course,
is the direct relation between inppf and production.
MR. NUTTER: That is at the rate of four hundred.ba£rels
periday on thesé four offset wélls?? ) |
A Yes, _
‘MR;‘NUTTER: ‘Ihat well No. 8 could produce four hundréd
barrels of oil per déy? R |
A That would ba the méximum we wouid expéct out of that wells
That won't occur for very long, because water fioods have a way of
'produéiﬁg water instead of 0il.  There will always be some wafer
show up. | o »
MR. NUTTER: As i mentioned kefore, the matter of allowablcq
is not-a 5ubjéct’of'th15'heariné. This is "an applica?ion for a
pilot water flood period, but you did testify F: mpmon£ ago that you
felt that the rate of injection could be controlled at ﬁhe beginning
of a water flood roject, did you not?
A Yes, sir.

MR. NUTTER: And that the productivity could ba thus ‘con-
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trolled by the rate of injoction;if you started injecting water at
four hundred barrels per day into these four injection wells,

wouldn't you be a little bit presumptuous as far as expecting four

hundred barrels per day out of well No., 87

and that would allow us_ I

far more give us room to take up that increase.

assigning allowables on the basis of a project rather than per well
allowables, and your statement particularly that the allowables cou

be kept within what you would call a lease allowable or project

allowable by adjustments in the rate of development or expansion

of the flood?

the operator of the project forsees ‘this and proceeds on that basis

Are you aware of whether or not Cities Service anticipates develop-

ment in such a manner?

‘{ .

A There agsin I would like to make it on a project basic

I thinx the decline on the other wells woulld

ot

MR. COOLEY: Mr. Funke, I'm interested in your comment 3bou

A That's the point, vyes.

MR.»COOLEY: You said this can be done if the company or

‘A I would answer it in this fashion, that the péttern for 5
: 3

Caprock has been somewhat established by the decision on the Graridfe
case.--Thereforé; we would assumé that capacity production is to be
expected all over the Caprock Pool. !
- MR. COOLZY: The question of rate of developmenﬁ has not
since

yet comé“up with regard to the Graridge application, however,

there must be a hearing to expand any water flood prouirct as it now

g oA
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S@ands, we ¢till have GO;O control over tho rate of dovelopment.
As you pointed out, the total production can be more or loss levolg
off or maintained at a given level by controlling the rate of
developmen£?

‘A That's rorrecte. Now each‘individual -

MR. COOLEY: (Interrupting} Do you feel --
A Excuse fie. R
MR, OCOLEY: Do you feel that such a‘étagédk %éte of
deveiépment would be possikle in this instance?

A Yes, I do. The exceptions would be the problemé\of ﬁhat;
the offsets do. Now we have a fairly large area here. Graridge
may be up ‘against a different problem.

MR. COOLEY: You said, I believe, .that youhhad read about
this-case. Have ch read‘fhe record of the Graridge’casé?

A No, I haven}t sean it,

MR. COOLEY: Are you aware of whether or not thé pool con-
ditions are similar in that‘afea to those in the present arca
vnder consideration? | |

A AboUtiﬁhe only’differGQCe woula be the Caprdtk érea'ié at
a more advanced ctate of depletion.

MR. COOLEY: That's what you might callbthe stripper stage?

A Yes, it is‘definitely stripper. I think they had an averag
.of some one barrel or two barrels per well per day.

MR, CGﬁLEY:-;That}s all the questions 1 have.

MR, NUTTER: Mr. Funke, do you think that a water injection

Q

b
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prograwm that would be classified as a prescsure maintenance progran

;an be curtailed in any manner? If so, why?

A

A Well, a strictly pressure maintenance where you do not allo
the original reservoir pressure to decline and theresfore don't brin

the pressure up locally by injection could be more easily curtailed

MR. NUTTER: Most pressure maintenance programs are insti-
tuted after the pressﬁfe has declined soméwhat?f |
A After it ‘has declined somewhat, Now that is the matter of
degree. Had we started our injection inithis field with the reser-
‘voir préssuré about nine hundred pounds, I believe‘that'we could
have had less danger of loss of oii by'curtailing'pfoduction than
we would at this time,
Mé. NUTTER: :Does-anyone‘havo any furthgr quostions’of Mr.
Funke?
MR. HOLL: I would like to ask a few more questions.
MR. NUTTER: Mr. Holl.
By MR. HOLL: |
' Q Mr. Funke, we have talked some here abouﬁ ultimate recovery
We have also talked some about permitting a field or'pool to get
down to what is cohmo;ly termed the stripper stage, down to a fow
barrels per well per day, as opposed'to, on the other hand,mpressur
&aintenance, or beginning a water f}ood when your production is at
a higher level. What is yéur feeliﬁgnuith regard to ultimate
recovery:from a field or afiease in those situations?

A I would say that if a field is going to respond to any kind

3
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of an injection program, tre ultimate recovery will be better if
that injection program is initiated early-in the life of the prop-
erty. That is, while the pressure is still high in the reservoir.

'Q In other words, the highe: the oressure is, the better you
consider the ultimate production £o be?

A - That's correct.

Q In this situation, then, you feel that ultimate pipd&étidh 

which is the primafy concern of most operaférs, isn't that correct?
A That's right. |
Q =-- would be greater by institutihg'water injection now
o£ permitting these wells in this lease to go'down to smaller pro-
duction? | |
»A_ki thihk‘wc will recover more oil by initiatihg it as soon
aé possible. -
MR. HOLL: That's all,
MR. NUTTER: Now to elaborate on that a little further,
Mr. Funke, the soonér water injectioh is ihstituted, the more
ultimste recovery you will have! is that your testimony?
A ,Thd:is my testimony,
MR, NUTTER: If you started off immediately when you drilldg
a well and started re-pressuring the reservoir with the first pro-
duction, you would have more ultimate recovery?
A Right,
F MR. NUTITER: If you started a water flood when ﬁhe wiells anm

producing twenty-five to thirty barrels a day, you'll have more

@
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recovery than if you wait until they are producing one or two or
three barrels per day?
A" More ultimate oil, yes.
MR. NUTTER: Does the amount of oil produced per day have
ahy reflection on this dtimate recovery? |

1. | S, o =

- P S . P . . U S . | 2N e~y 3 A
i ¢ know whether I unaerstand tnat qbc‘utluf‘u

AT aon
MR. NUTTER: Well, how, you state you will have more ultima

recovery by mainfaining pressure froﬁ tﬁe beginning or instituting
a water fléod‘before the pool gets to a étripper state. Does the,:
amount oonilvproduced per day have any bearing on this ultimate
recovery? ~That is, will the ultimate recovery be increased by
producing the oil at a fasternrate, is what I'm driving at, on a
pressure maintenance or on a water flood?

A Where the bottom hoie pressure is somewhere near original,-
I:don't believe that the rate will have very much effect on the
qlfimate recovery. Now whén you get to discussing»rate of produc~
tion, you always have the matter of economics to bring in. I mean
by that that you»can be producing at ayréte that is so‘low that you
are not making mbney,,and, of course, that is not going to éontinue
very long and that oil would be logt. i

MR. NUTTER: Do you feel that rate sensitivity of water
floods or pressure maintenance programs is proportional or related:
in any way to the pressure of the resexrvoir at the time that this

flooding is instituted?

A  Yes, I think so.

te
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MR. NUTTER: In what manner?

A I think that I tend to repeat what I have said already, tha

if the field is in a rather advanced state of depletion, the botto%_

hole preésure is low, that it is more likely to be rate sensitive,
I don't know, I haye‘p;obably gotfen clear away from your original
question. | | o
- MR.’NUTTER; “hat I'm asking you is, in other words, do
you feel that the projéct is more rate sensitive the lower the
pressure?

A  Yes, sir711 do.

:MR' NUTTER: In other words, sensitiviiy is inversely pro-
bortional to preséure at the~time of the injection of water?

A I don't know the relation, wh§£ it would be, but I feel
théfe is a relation and it would be more rate sensitivé at lower
pressures., |

MR. NUTTER{ And we have a relatively high regervdir pressy
here for water floods, do we not?

A I wouldn't consider this relatively high. It's under fhrcc
hundred pounds, about two hundred sixty. .

MR. NUTTER: Is it at all unusual to water flood a pool thd
is producing at fhe»rate that this is? —

A No, not any more. The early day water flood started, oh,
way back in the 1920's, they didn't think of it, but this method
of_reco?ery has certainly grown in stature through the indqstry,

and I think everyone wants to apply it quicker.

t
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MR. NUTTER: There is more oill being produced by water
floods all the time?
| A Yes, sir..

MR. NUTTER: rAnyoné“héve any questions of Mr,_Funke?.

MR. CAMPBELL: Jack M. Campbell, Campbell and Russeli,
Roswell, -New MeXico. I»think I had bgtter ask a questicn or two | -
on behalf of Graridge Corporation, since it has come into this casel.

MR. NUTTER: Mr. Campbell. |

MR. CAMPBEﬁL: Your testimony was, as I understood.you, Mr,
Funke, that you felt ﬁhat thé basis for determining wherc you depant
from pressure maintenance and start into water flooding or secondary
reéoveryrwould be based upon the>pressure situation in each area
in each reser?oir? |

A Yes, sir.

MR. CAMPBELL: Wés it your statement that at such time as
the pressure. is below the'saturation point, that .then it becomes
essentially a matter,pf secondary recovery?

A Trying to find a place to distinguish between one and the
other, I would say that would be a point.

MR, CAMPBELL: BRe started, as a general rule of thumb, would

A  Yes,
MR. CAMPBELL: It is your testimony that up to the time that
you reach the saturation pressure, thérejis not too much effect

with rate sensitivity in a reservoir that you are injecting water,
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‘is that right?
A That's right.

MR, CAMPBELL: 8gybnd‘£ha£;point the risk increases with
thé”decliné in preésure in the reservoir at the time that the
project is institptcd?

| A That is my opinion..

MR. CAMPBELL: That's all,

MR. NUTTER: Anyqne have any further questions of Mr.
Funke? If not, he may be excused.

(Witness oxcused, )

MR. NUTTER: Does anyone have any further guestions of Mr.
Hotter? If not, he may 5e e;cused.

(¥/itness excused.)

MR; NUTTER: Does anyone'havé anything further in this casel
If not, we will take Case 1356 under advisement.

* % ¥ ¥ X
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STATLE COF NzW MEXICO
COUNTY OF BRRNALILLO )

- 1,AAQA DEARNLEY, Hoﬁarynpublic in and for the County of
Bernalillo, State of New Mexico; do héféby ceriify that the fore-
going and attached Transcript of Procégdings before the‘Néw méxiéo
0il Conservation Commission was reportéd by me in‘sténotype and
redqud to typewritten ﬁranscript under my personal supervision,
and that thé same 1s a true and cofrect record to the best of my
knowledge, skill and ability. |

WITNESS my Hand and Seal this 20th day of January, 1998,

in,the“City of Albuquerque, County of Bernalillo, State of New Mexi

) %’{21/ %):.:U( 2.< [(' -

Notary Public//’
. (

My commission expires:
. wirry thnt tha foregoing 18
do hereby ceritiy T ST
“June 1 1959. : 1 I IR TR At 2
JU‘ 9’ - 5 CGrEIl T B ’35*

KRN
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EXAMINGR HEARING
Z  QIL CONSERVATION COMMISSION
Santa Fe, New Mexico
April 9, 1998

IN THE MATTER OF:

Application of Cities Service Cil Company for an
order amending Order No, R-1128. Applicant, in
the above-styled ¢3use, secéks a0 order-zmending
Order No. R-1128 to authorize the transfer of =~
allowable from water injection wells to other
wells on the same basic lease, to establish a
lease allowable for the applicant's Government
"B" Lease, and to authorize administrative
approval for additions to, or deletions from
the pilot area and/or injection wells.

Cat® Nt N Ve Ny o Nt Nt N s N Nl Nt Nt St Nl e
'
"

BEFORE:K Elvis A, Utz, Examiner
TRANSCRIPT COF PRUCEEDINGS

MR, UTZ: -The ngxt case on the docket wii] be Case 1396,

MR, PAYNE: Case 1356: 'Applicatién of Cities Service Cil
Cémpany for an ofder.amending Urdef‘No.-R41128.

MR. BRATTGN?A If the Examiner pieasé, my name is Howard
Bfatfon, Hervey, Dow and Hinkle, Roswell, New Mexico, répresenting
Cities Se;vicé 0il Company, I would like to make a brief state-
ment to_the‘Examiner_befqre ﬁresenting 6ur case, Under date of
ﬁebfuary 12, 1958, the Cémmngion issued its Order No. R-1128 in
Case 1356,_which authorized Cities Service Gil Company to inject
water into four specified wells on its Governmént "B Lease in
fﬁe Caprock-Queen Pool, The order:also carried the proviso that

the injection of water shall be so regulated that the production
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of wells affected by the injection proisct can be prorated without

causing waste. In that Order, the Zommission made certain findingp.

I won't read all of them, but I believe that I will mention a few
of them for the purposes of laying the predicate for the testimony

we are qoing to present today. The Commission found, among other

things, -that the production of oil from the wells on the subject =
area had no* declined to the point where additional oil may be

recovered only by water flooding or by other secondary recovery

methods; and that the subject area may be said to_be_in the primary

recovery stage.

It further found that the injecﬁion of water at the pré§ént

time into the Queen Formation of the Caprock-Queen Pocl through thg

four wells described above may stimulate the primary recovery of
oil in the,immediate.area of the injection weils; but that the

proposed program is not, however, a water flood project for pur-

poses of‘seQOndary‘fécovery as that term is generally understood.
.It is further foﬁnd that the production from the wells which might
be éffected“by>the>prop05ed injéétion program could be curtailed
'withoﬁt causiﬁg waste, provided the rate of injectionvis regula£ed
Furthef,,that the applicant shouldiso requlate the injection of
water,

Based upon that, the Comm&ssidn érdéred that water could
be injected into the wells, prbvided that the applicant should

regulatowthe injection of water into the wells so that the praoduc t.{

from the wells affected by the~ihj?ction'project can be prorated

on
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without causing wastce. At the time the application was filed, it
did not include a request for a3 consideration of the allowable ta
‘be granted to the injectibn wells 6r‘the affected wells; and
therefore, that question was outside the scope of'the prior %eafihg

Ve have now raised that question in our application in thi¢ hearin

™

’Weﬁréélize“that,the qumissidn has probkéms in4connect10n with
the allowéble production froﬁrﬁatéfrkiﬁod pfcjeéis; and I.am sure.
.thatvthe Commission feaiizes that we have~serious probleﬁs, 1 am
sure the ébmmission‘reélizes‘that if the present order were to
remainfin‘éfféct‘throughout the life of the fiéod, thejflood could
just never come into being, I'm sure tha§ the Commission }ealizés
that at some time there would have to be a consideration of the
'allowable to'be,granted to this flood, thie pilot floﬁd project,
Now, we believe we_wili be able to introduce evidence to
show‘thét fﬁe time is ripe for thekconsidératioh of the allowable
to be granted'tO’this;pi}ét ppoject. Ve believe further that'wefl
be able.to_go into a matter which‘caused,the Commission some conce
and which was reflected in its order. That was the matter that’
" the COmmissibh apparently was concerned about, its feeling thaf
the area wasrnot in4a marginai or stripper state of pfoduction.
We believe that we will be a2ble to show that bylfhe timé‘the flood
is effective and stimulation is achieved, that the area wil! be in
a marginal or stripper state of production,
We believe further that regafdless of whether you consider

‘the area to be in this stripper stage of production or whether it

b
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1 ¢ comewhat above the stripper staae of éroduction, that the piaﬁ
for an allowable which we have requestad ih our app\ication is
asonable and practlcal and fair under the circumstances.
vle believe further that we can show that there will be
greater ultimate recovery of o7l under this area, OF from-fhis are
1f we are permitted to proceed with our project -now, our pilot

project.

‘Féf'i"/i cpagan,-we have requestod the fok‘ owing: fhe
transfer of the'fULX vnit allowablo £rom wat rj»étion wpilv to =
other wells on the Government » B Leasn. We further reguested
the ostablishment of a lease al1owab19 to be thé-multiple of the
top unit allowable and the total‘number of wells on the lease, SUC
allowable to be produced in any proportion from the wells bn‘the}
1835@;7§hd we»further requested the authorization by administrativ
aphroval v1thoutrot1c9 and hearing for addltxon" to of de letions‘ {
from the pilot area and/or lnject;ontwells.

Vie have two w1tneesps, Mr. Motler and Mr. Funk, and 1
ask thét they be gworn, nNOW, please.

| MR, UTZ: Ape- there any other abpeqrances to be made in
_this case? ’ifAnot, we w;iz proceﬂd. |
, o (qltnnsces sworn. )
MR . BRAITUNE vBefore Qé“begin, 1 would like to ask that
the transcript of the first proceédings in Case 13506 be made & parg

of this rovord. 1 presume they would be, since it 1is still under

the case¢ numter .

-
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M. UTZ: T4 will be made a vart of this record.
| _ : E. F. MOTTER

called as a witness, having beeh first duly sworn on oath, testi-

fied as follows:

DIRECT EXAMINAT ION
’ | Bx MR. BRATTON:

State your name, please.

E. F. Motiter.

By whom are you employed?
Cities Service Oil Company, Hobbs, New Mexico.

~In what capacity?

> o »r O 9 L

Division Enginecr.

Have you prevfously testified before this Commission?

> O

Yes, i have, on numerous'timés‘ahd also in the previous
case. | |

Q The Caprock-Queen Pool is still diréCtly Uhder your super-
vision? ~

A .Yes, it is.

Q You are familiar with Order No. R-1128 and with the’applicF~'
tion which has been filed in this case?

A Yes, I certainly am.

Q Mr. Motter, you have on the board what has been marked
_Applicant's Exhibit 1-A. Will you identify that and explain to the
Commission what it shows? ; |

A This is an. area plét involving the Government "B" Lease;
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actually 1t is one of the same exhibits we used previouslty.  This
shows the fourAinjection wells, Government “"B"-5, "BW.5, "BY.10,
and "B"-14. The injection wells are all circled in red. These
injection wel's correspond to the injection program set up by
Graridge, it follows the same pattern as their‘injection wells,

o Mr. Motter, in youf'opihEOn under the provisions of Order
R-1128, would it be feasible and practical for your company to now
commence its authorized water injection project?

- Av No, sir, it would not.

Q Vthy?

A Well, the first place, it provides that the rate of wéter
injeétion shall be so regulated that stimulated wells éan be pro-
duced and prorated without causing waste. 1 believe.in order to
prevent waste, the stimulated wells shoﬁid be produéed»at caPacity
The amount they are stimﬁlafed, hoWever,-deﬁendéron the amount §fv
water injected, and so their productivity can be controlled within
certain limits. It's my opinion that there is . rare céées, or
_exceptionsthat producing wells in a flood will not be damaged by
curtailment of oil production after stimulation. Water flooding
iﬁéreases formation pressures Locg}ky, so that oil will very likel
be bypassed if not removed at the producing well as it's being
swept toward that well.

Q Does the present order state to what extent a wellvshould

be prorated in this area?”

A No, sir. There is a finding in the order which states that

#
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no well shall receive a disproportionate share of the market dewmant
for oil when production of oil! from such well can be curtailed
without waste.

Q The order as written restricts every stimulated well to
the top per well sllowable fixed for the pool?

A  That is my undcrstandina of the order.

BT

urning to your plat, Exhibit 1-A there, the five-spot

£
-

well in the middle, I believe that's Well No. 8?-

A That is our Govérnment B-8, vyes.

Q That is the well that would receive the mpst stimulation
from the»project?

| A In all normal aspects, it would.

Q What is the current daily allowable of that well?

A Right now thirty-one barrels é day is the current daily
allowable. | \ |

'Q The allowable for the Caprock Pool is 33 barrels?

A Yes, that is the normal unit ailowable for April for wells
of this depth,

Q Sé that as the order is now written, if that well was now
being stimulated, its daily allowable would be increased by two
barrels? |

A fhat is corfect;

Q What is the current cohbined daily allowable of the four
injection wells which you have markéd in red?

A Their current allowable is 67 barrels per day.
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Q So that allowable would be lost if these wells were con-
g ‘ ‘ verted to injection wells?

A Yes, it would, under this order.

Q Do you think that_the injection rate could be controlled tp
the exfent that a produci&g well would only be stimulated by one
barrel or ten barrels of fifty barrels?

A No, sir? I don't believe it can be controlled that cLose.

Q Could your company justify tﬁe initiation of the water
flood project under these conditions, even if it were to result in
some additional recovery of o0il? ~ |

A No, to start this flood we estimate it's going to cost

approximately $160,000.00, the money that was-budgeted'for this

project was the same as if it came out to drill new wells, so~

C4

the expenditure would not have been authorizediunless we could show
fhéf it woﬁld pay out.

- Q In order to alleviate this situation, would you recommend
that each injection well be created with a full unit allowable,

which in turn would be assigned to other wells on the lease?

A Yes, I would. The transfer of allowables is an established
and sound practice in the industry. It has been done in<New7Mexicb,
as well as other states having a market demand to control productign.
They are operatioqal wells; all capable of producing, and only if
- taken off production in the interest of greater ultimate recovery.
Q Why would you recommend-the transfer c¢f the top unit

allowable rather than the current allowable of these wells?
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A Well, currently they are in the same category as other
producing wells on the lease. UWhen stimulation begins, the other
wells will have incrcased allowables, and the wells causing that
stimulation, we foel, should have the same consideration. Under
a>differeht floeding pattern, forrinstance, if we shifted this
over one row of wells, those particular wells would become préduci
wells and would bé stimulated. In our mind there should be no
differentiation between the wells. |

- Q Mr. Motter, the second amendment that you have recommended
"is the request for tﬁe éstablishment of a lease allowable to be the
multiple of the top unit allowable and the total nﬁmber of wells
on the lease, that allowable to be produced in any proportion frof
thé wells on the lease. Now, do you recommend that amendment to
the Commission? |

A Yes, I do.'

Q WYhat are your reasons for that recommendation?

A This in effect puts the top lease allowable on the.cohtrol
water flood; on the Government "B" we have twentyffour wells, the
current normal‘ﬁnit allowable for April @é 33 parrels, so this
would establish an alloﬁable of 792 barrels for the entire lease.
This serves a dual purpose, in the first place, assuming the flood
is successful, it can be justified from economic sﬁandpoint and
secondly, it prevents waste.

Q4 You said that it wouldvprevent waste., Will you amplify

that statement, please”

.ed
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A Well, as 1 previously testifﬁed, in my opinion a well
stimulated in production by water injection could not be curtailed
in production without a resultant waste. It would be a bypassing

of oil, if we could not take the oil out as it ie baing swept to"

the producing well. Under our proposed amendment this well wopldvi

produce at cépaéity under the controlléd‘injection program,

Q Irbelievé in the previous hearing you téstifiéﬁ that théA
injection rate would be 400 barrels per injection well per day?

A Yes.

QH‘Now, is there a possibility that there would be insufficie
allowable under your proposal to produce the stimulated wel@é to
capacﬁty? |

) A Well, of course, there is always that possibility, but
'rigﬁt now this is the most feasible plan, in our cpinion, that
can be started at this time. By controlled expansion we believe
that we can avoid this defichty.

Q Now, if there‘is s§me possibility of that, why not start
your flood at én injection réte of less than 400 barrels a day?

A Weil, as I testified ‘previously, we believe that there is
between eight and ten feet of sand iﬁ this area, and since this.is
an‘80-acre pattern, that gives us approximately the 400 barrels,

gives us approximateiy one~half barrel per acre foot injection.

Vle consider this is a minimum for efficient flboding, This has beg

based on experience on numerous floods that the company operales

throughout different areas of the country. Normally we try to
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operate our floonds somewherce bhetween a half s barrel and one barre

pér acré foot per day.s The best results are possibly with the

higher injection rates, put frequently the rate is<not posuible
kbecausejﬁf mechanical difficulties and other unforseen items
«that occur, |

Q This would be a half a barrel per déy per acre fobt?

A That 1is cofrect.

Q What would happen if you used a lower rate than the half
barrel?

A Of course, thérerare soma cases that apparently a low rate
is just as effective as a high rate, but theré is still m5re éases

whé?e the higher rates are more effective. At low rates water seem
to separa{é vertically in the formation, and might péssibly flow
throuéh a depleted vein in the formatiocn, so that there is absolut
no stimulation to a producing well., I believe tﬁat the exhibits
presented by Sinclair in the Graridgevhéaring last October on
théir Browning Unit uvp in Kansas more or less bore ifhis fact out.

Q Mr., Motter, in your opinion would the adoption of these
two amendmeht§ which yocu are proposing iesult in éiVing these well
a disproportionate share of the market?

A No, sir, because we are asking to»produce from the lease
its propértionate share of the pool's reserves, Most certainly'
there are certain wellé on the lease tﬁat will'produce someﬁﬁét;
greater, some wells will produce somewhat lower, but on an average

we feel that this is justified because an overall basis, this will

b Ly
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not be a disproportionate share.

Q S0 that vyou believe as a producer of this lease you would
be producing your reasonable share?.

A That is correct,

Q Do you believe that these proposed amendments would have any

adverse effect on the other operators in therpool?

A No, I do not.

Q I believe you stated that both of the proposals which have|

been made in the application are in useage in New Mexico and else-
whefe?

A Yes, that is correct.

@ Now I believe you stated that the reason we'r: requesting
the adoption of these proposed amendments is in order to immediately
begin flboding operations? )

A vThat is cbrrect;

Q Would one of these reasons for immediate commencement be
the current statusfof”dur‘property?' 

A Yes, it would,

Q I believe you have an'Exhibit 2-A. Would you distribute
that and explain it? |

A Exhibit 2-A is a data sheet on the Government "B" lease andg
also one well on the State "AN" lease, this No. 1 well right over
here,

MR. COQLEY: Where is that?

A That is the No. 1 well on the State "AN" Leasé.
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Q Describe that by subdivision.
A Yes., That is located in the southwest southweét of Sectidh

2, Township 14 South, Range 31 East. |
This daté sheet shows the completicn date of the well; the
original potential, whetﬁer it was potenti?l by flowing or pumping

means; the date of the latest test, twenty-four hour test, which

-

is allroil,we produced, no water on the lease; the turrenJ,allow—

able assigned by the Commission; the cumulative production to Aprip
1st, 1958; aﬁa most recent bottoﬁ—hole pressures we have obtained.
1 might point out fhat during this month of April we have tested

all wells which will either be injection wells or which we believe

will be affected by-this flood, and of course some of the other

tests were run at the last GOR test pefiod as set up by‘ihe Commis?ion.

'Q But you do have tests on all injection wells and all wélls
tﬁat-you believeAWill be affected by the flood, the cﬁrrent tests
in April? |

A Yes, they have all been taken since April iét.

Q Will you refer to Exhibit 3-A?

A Wéll,'ﬁxhibit 3-A is a productien curve on the Goverﬁment
“B" Lease. It is average daily oil production since we started
drilling there in 1994, and I would like to point out that we have
a very well established decline curve onithis leasé now. We have
extrapolated that curve for some, oh, possibly two years. I think
it is very definite by this trend that tﬁié lease is rapidly

~approaching what you might consider stripper stage. In other words,
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‘curve indicates that sometime late in 1959, this will probably be

--lation, it would be conéidefably further reduced and would probably

we have made two asgumptipng on this curve,:-that if everything
goes as we think it will in our constructioﬁ, we hope to begin
té‘put water in sometime in June, and basing evidence on thg results
of the Graridge flood, we expect stimulatimn»four,months later.
You will notice at that time when stimulation occurs the 1eése
produc@ion-will probably be g;ightly below 220 barrels’ber day for
the 24uﬁélls<whiéﬁ.wili:be éomewhere in the-neighborhood of eight

or nine barrels per well per day. Further extrapolation'of the

clear down to as low as fouf or five barrels per day.
Cne thing I @ould like to point out, based'upon‘our results

of these curves and $ome more data which we have haa sin;e the
last hearing. I testified previously that we estimated 22,2 percent
of the oil in tﬁe reservoir would be produced by pfimary means.
That was taken from a material balance‘équétion, and as everybody
knows that is éll that we usually have to work with until we do haye
decline curve. This'decliné’c&rve, by extrapolating-it on down to
where we believe there will be no more primary recovery, indicates
that theré will be 18.1 percent of primary oil recovered, rather
than the 22.2 as I stated previously,

Q Thoge two ekhibits show that the lease is certainly beyond
the flush stage of prédgction right now?

A In my mind, they certéiniy do,

Q The earliest possible date that you could ahéipate stimu-
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be below ten barrelsg per day average?
A Yes, I testifieg eight to nine barrels,

Q Whatts the current picture On recovery, andg what do you

anticipate?

A well,‘as of April lst, 1958, vie estimate'that>WeAhave
recovered fifteen and a half percent of the oij in place, Accordi g
to our Calculations, we'believe we can recover another 2.6 percent
by_primary'means. At the end of this extrapoiated eight-honth
period where we expect to get response from the flood, ihere will

remain 1.7 percent of reéoverable primary oil inp place, oOur esti-

Q You éaid that You had made certain’assumptions, actually
those are very realisfic assumptions, aren’t'they, Mr. Motter?

A To be honest with You, this is one of the best decline Curyes
I have eVer‘workedwith on 3 f}eld of this type, 1 think this jg
a8 very goda pictufe of what ig going to happen up there. |

Q Mr, Motter, ig there any otﬁer method, other than water

flooding, by which the productivity of these wells could be stimu-

A Yes, they can be fﬁacked; We have frackeq one well with
verykgood results,

Q Would you recommehd fraéking the remaining wellsg on the
leése?

A No, 1 have recommended against it, because in'my opinion

it is a@ needlessg €xXpense if the person is‘expecting to water floong
—
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the field; There could be special cases where fracking wouid
actually be detrimental to the: flood, by causing premature water
breakthrough.>

Q Which would result in lost 0il and waste?

;A . That is cofrect.

- Q If water flood cperations are conmmenced now rather than

deiayediuntil such time aé theAieasé has reached a truly marginal
or abandonment status, do yoﬁ beliéve‘that the ultimate recovery

of oil from the property would be greater?

A Yes, I certainly do, formation volume‘factor would be one
thing, the water-oil viscosity relationship is another. There are
cerfain other factbré‘thatuind;cate that by starting now when the
éressure is somewhat higher-than if the field were entirely depleted,-
or the particular lease, we would actually recover‘mofe oil thén
by depletiﬁg down to-an absdlute’stripper stage. |

| Q» Any other feéSOns which would make the immediate comméncemvnt
of flood cperations désirable?, |

A-‘Yes. If we can gét the recoverable oil cut of the ground
faster, we will nathally reduce our cost by maintenance, lifting
costs, and ofher sucﬁ cbsts that may not be foreseen right now.

Q Mr. Motter, I believe you have already testi%ied cbncerning
your water Supply? | |

A Yes, I've testified at the previous hearing that we have
- ‘ purchased a commercial viater lease. We have two wells availabie

on there which will give us more than adequate amount to start this

DEARNLEY - PMEIER & ASSOCIATES
INCORFORATED
GENERAL LAW REPORTERS
ALBUQUERQUE, NEwW MExico
3.6691 5-9546




- _~_A./l

reservoir, either to maintain the existing pressure in such reser-

flood.

Q Mr., Motter, are you familiar with the definitien of secondary

recovéry_as found in the défjnitions of the Rules of the Oil
Conservation Commission?'

A Yeé, Y am. I would like to read that. It's on page 5,
item 56, "Secohdary.RecOvery shall mean a method of recovéring
quéntiﬁiés of Qil 6r gas from é-féServoir which QUantiti;s would
not be recoverable by ordinary primary depletion methods."

-Q Now in your opinibh does the flood which you are proposing
come within thevbounds of .that definition?-

A Yes, it certainly does.

Q Mr. Mottef,‘are you familiar with the definition of pressuge
maintenance which is definition 48, which states that: "Pressure |

Maintenance shall mean the injection of gas or other fluid into a

voir or to retard the natural degline in the reservoir pressure."?
| A Yes{

Q In your opinion does the flood proposal which you are making
come within fhé bcunds of that definition?

A Né, sir, because we hope to actually increase the: pressure
in the formation when we start injecting water,

Q Mr. Motter, have you investigated other water»flogds in th4
Caprock-Queen Pool?

A  Yes, I have,

Q What information have you used for that study?

18
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A Well, principally, most of the data that I used in pre-
paring this next curve came from forms filed with the Commission.
This is on a Graridge Unit water flood that is --

Q (Interrﬁpting) You are referring to Applicantis Exhibit
4-A7 |

A Ye§, that is correct.

Q WillAyou explain what that exhibit shows?

A This is a yraphic e»'xhiﬂt-)vit on Grafidge Unit water flood in
the.north pof}ionrof this Caprock-Queen Pool. We have a smallvin-
sert down hér; in the right-hand’partfoh of thé exhibit.that indi-
cates the injection wells are 9écircled or in’%q@ares in‘green.
fhe wells which are being affectediére,ciréled with rea, the botté
‘éurve is the production history of that--I should say of those par
ticvlar wells that I have either circled or in greéﬁQ‘ Actually up
to tﬁe_time'of the watervinjectién, this’inéludedvproduction of;th
injéétion wells., The water injéétibn was started in April, 1957,
which we show, and the first response was in August of -1957,.
Currently their average daily:production is about 920“barrels per
day, anq their current average injection of water is 250 -- excuse
-me, 2,000‘and about 50 barréls per day, or slight1y>over 350 barre
per injection well,

Q‘ Now, what is the purpose of that exhibit with relation to
this application?

A Weil,_one thing I wanted to show, referring back to Exhibi

3-A, that's where we arrived at the four months period for the

1 4

13
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response to the flood. Anbther thing, this is the same reservoir
that we anticipate flooding, and we think that it has all the
chances of operating qhite satisfactorily.

Q At.approximately a similar experience as far as injection
and préducing relaﬁionship or ratios?

A Yes, I believe that is abou£ what we can expect.

Q Mr. Motter, in connectioh, I forgot to ask you, in connec-
tion with the quinibion of seconﬁary recovery and pressure mainte-

nance, would you anticipate that as soon & you have received

'stimulatjon in these wells that you would actually be recovering

what would be considered to be secondary recovery oil?

A Yes, I believe it would be, because it certainly would havd

to pe thrust over there by thewater. Any increase of the productig

woﬁld‘havevtb come from'the‘natural response to that water injectig

Q Do you have anything further in connection with that exhibi
Mr, Motter? |

A No, I believéhnot. I think it's pfetty‘self-explanétory.
It's merely a compilation of data that's available in the Commissig
records., | J

Q The third amendmentlto Order R-1128 is for authorization
by ad@inisfrative approval without notiﬁe or hearing for additions
to or deletions from the pilot area and/or injection wells. Will
you explain to the Commission your reasons for this request?

A Well, I think‘i testified previously there is a uniform

flooding pattern that has already béen_gstablished by other operatq

n
n,
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and this pilot that we propose falls in line with that established
pattern. Referring again to Exhibit 4-A, the feasibility of
floocing is,certainly it looks like it is going to wbrk in the
Caprock-Queen Pool. We feel that as water flood progresses, any
offsetting wblls that might be stimulated should immediately have
the benefif of an increased allowable. The time eiement involved

from the time_the application is- filed with the Commission to the

time of the order could only result-in the loss of,somé-production,
This‘affects other owners and royalty owners that might be involved.

The restriction imposed on the Government "B" could be carried ovef

~into other leases. As far as the Government "“B" isfconcernéd, it

would be better to operate it smoothly rather than spasmodically,

than having to wait for an order to come out when we could increasg

the flood,

‘ Q ‘Mr. Mottef, you have testified that it would be at least
eight months before ycu expect to receive stimulation. Now you
don't recommend’ that you be granted full lease allowables now or
a full lease allowable now, do you?

A No, sir. If we could start water in the ground in, say.
four months, I feel thét vie could keep the Commission informed
possibly by letter as to what our expectations are for any increass

0oil which we might receive, -and in turn they codld possibly give

‘us an allowable up to the time that we .reach whatever‘this allowabi

is that we are aékihg for.

Q In other words, you recommend that the allowable be suthorl:

Ja|
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now, but that it not be granted except upon this periodic advics

which you would furnish to the Commission?

A Yes. As the oil increases, there will be no need for them}

to actually give us the full unit allowables we have asked for, it
could be -done ﬁhéneveirwé would so predict.

Q éut if granted now, you would be in a position to plan andv
put into effect a plénned'ana coﬁtrolled flo0d?

A Ch, we most certainly could. Right now, we actually have

‘no idea what we could put -in the ground. It is something we must

know before we start actually injecting water.

Q Do you.héve anything further\that you would like to state
at fhis{time, Mr. HMotter?

A - No, I believe not. Irthink possibly Mr. Funk will CQver
somé'other aspects of the Cése. | ’A A

Q . The Exhibits 1-A through 4-A whi§h have'been introdUcéd
have béen prepared under your supervision or>by you?

A  Yes, they have been.

MR. BRATTON: Ve ask that the exhibits be introduced in

“evidence, Exhibits 1-A through 4-A,

MR, UTZ: Any objection to the introduction of Exhibits
1-A through 4-A? They will be accepted.
MR. BRATTON: Ve have no further direct at this time.

MR. UTZ: Are there questions of the witness? Mr. Nutter.

22
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CRESS EXAMINAT ICN
By MR. NUTTER: |

Q Mr. Motter, your Exhibit 4-A_£ef1ects the history of the
Graridge Unit water flood since injection begah° ‘1 wonder if you
can tell me if water is being injected into those six-wells equall

‘A I think there is some slight variétian facfor, I knpw phe
is,'I‘bave studied the case, the differencé being préssure.‘;Théy:
are having a Litile froubie getting the water right up theré in
some of the wells. |

Q The red-colored wells are the‘producing wells?

A Those. are the producing wells and the‘onéé béing reported
to the Commission as beingtaffected by the fésulfs of the‘injectip
of the water.

- Q Are'tﬁey all proéucing oil at more or less uniform rate?

A No, there is one wéll-déwﬁ/there -- these afe new number
designétions since this has been formed into a unit -- it_would‘be
i:bsiieVE, the ﬁortheast northeast of Section 6, ihat well has bee
tested for as much as 550 barrels per day, ’In fact, in February
it produced, 1 think; over 15,000 barrels.‘.

Q so’that one well is prpducing a'good part of thé:total
pfoduction that on show here?

A Yes, I think the produc£ion runs two, two, and over five
hundred barrels per day. -

Q Do you think that this pilot water flood that you have

~depicted on this exhibit has reached its pesk as far as productivi

e
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out., In fact, it will probably start back down socner or later.
1 don't mean sconer or later, I-mean in some short period of time,
maybe next six or eight months.

Q You aré'depénding on the wells that haverresponded to go
down at about the same time that new wells show a response?

,A‘ Normally we expect water to break through, and of course,
_thece welle can only prodice 4 such a capacity and'there’wili be

" that much less o0il can come in if the water staris ceming in,

Q ‘How much oil; Yr., Motter -~ first of all, the third requests
of your application called for administrative aéproval of the pilot
project and/or -- let me,sée, for additions tc or deletions from
the pilot area and/or injection wells. What do you meani"pilot

area and/or injection wells"?.

A Well, if we start injecting water in these four wéLls and
water starts being produced in our producing wells to where we start
falling below the established allowable, then we would like to comg
before you to ada possibly one 5? two more injec&ion wel'!ls from
time to time.

Q Whét is the pilot area?

A The pilot area as we propose would he the four injection -
Wells_and'there are nine wells which we expect 1o be affected by‘
the floqd sooner or later, I wil! point £hose out and read them
off, if you would like.

Q I think(that-would be a good idea, Thcse are'the wells

in the pilot area?
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A Yes, and this was in the case before. I brought this out
-before. I'11 stari, Government B-19, B-15, B-12, B-8, B-11, B-2,
B-3, and the State Y“AN" No;~l.

Those are alsc shown on Exhibit‘2 with twd asterisks indi-
cating the wells which we expect 1o be affected,by the flood and tl

single asterisks are the injection wells,

- Q How much oil do you think that you will recover as a resulf

of the pilot project from the nine wells in the pilot arez within
a reasonable length of time?

A Do I ungerstand you, Mr. Nutter, to mean that what we con-
éider as‘recoverable 0il by secondary means per acre, or do‘on
mean as a total from the ninc? |

Q A$>a totél from the nine-well pilot area.

A Well, I have got that figgre; We estimate 25.6'percent
will be recovered by secondary means. I would have to work out on
aéreage basis, let me see, that would be thirteen times forty,
five hundred twenty acres. 1 don't know how good my arithmetic is
about 914,800, |

Q You would get a 514,800 increase ac a resuit of a capital
outlay of some $160,0007

A No, that would not be right. I probably couldn't say it
was 9i4,000 if we had the pattern extended on around, we would
~recover the secondary oil. It will cost additional money to
increase the injection wells, so I couldn't say that the 914,000»_

will be recovered, but not a $160,000 outlay. It is geing to cost

e
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1 1'11 be glad to elaborate more on it if you would like.

v

somewhere in the neighborhocd of fifteen to twenty thousand doilar
per well to prepare the well or work it over for injection purposes}
Q How much oil will you recover from the pilot prcject then,
if that-is all that you put in, just the pilot project and diaﬁ't
expand it?7 |
A >Wé would almost have tobcontribute ten aéres to some of

~ e e v

the outside wells. is ahnut all wa. canlild cantribnts $n thoca v 1) -
-

so that would cut that down immensely., I think perhaps Mr, Funk

has more experience, he would be glad to answer that question.

Q Let's leave that for now. You would transfer the full unit
allowabje from the four injection wells, is that correctr

A Yes,

Q Which would be fqur times thifty-three?

A Well, yes, that in effect. We believe that the injection
well should be treated the same as the producing well,ibecausé if‘
the pattern were shifted over one line of wells, they in turn
would be in a producing well themselves.

Q Yet the four injéctioh wells have a;tofal produétivity.of
sixty-seven barrels? |

A‘ Yes, that is correct.-

MR. NUTTER: T believe that is all.
MR. UTZ: Are there other questions of the witness?
MR; COOLEY? Yes,:sir.

MR. UTZ: Mr. Cooley.
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By M3. COOLEY:

Q Mr. Motter, it is ygur fixhibit 1-A on the board?

A Yes. | |

Q There is considerable area covered in yellew which repre-~
conts Cities Service ownership, I presume?

A Yes, that's right.

Q But all that area is not contained within the Government
"BY Lease, is it? B

A  No.

Q Vould you please give the legal description of the Governmg
wpn?

A “All of‘Sectionsx3, Range 31 Easi, Township 14 South; the
North Half of Section 10 in the same towhship’ahd range.

Q In‘your‘application‘for this hearing, you request cbnsideré
tien 6nly for the Government "BY Lease, is that correct?

A Yes, that is ;orreét;

Q However, from your testimony and from the plat itself,
Exhibit l-A, it seems quite reasonable to assume that the No. 1 Wel
‘in the State "AN" Lease would also be affégted?

A Yes, Mr. Cooley. Maybe I can’elaborafe that., Mr. Funk
has testimony to show that we are working on a unit for this area.
We Hope possibly to get the unit established before stimulation.
‘on that well would occur. -At that time we can take care of that

in that unit.

Nt

Q Will he testify as to what the probable area of that unit
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will be? o

A He will. In fact, he will have exhibits to outline the arga.

Q@ But by the present application; all you seek is a ?éase
Iallowable for the Government npw Lease? |

'A| Y§s; I1f for/sOme reason this unit could not go through by
ffhe timé‘we could get stimulétion; i presume-wc wculﬁ have the
prerogative to come back and ask for possibly the same consideratign
for just the State "AN'" Lease, which would take care o¢f any increajed
production over there.

| MR. NUTTER: If Mr. Penrose's wel) in Section 11 showed
a response to water flood, should he have a right to come in and
‘aék for an increase?

A ;’don't sée why he couldn't. That would bé money that we
would be helping him out or pushing some oil over-to him. It |
probably might be some of his oil or probably some of ours.

Q (By Mr. Cooley) You stated in answer to a question by
Mr. Bratton that you did nct feel that this project, injection
project‘qualified as a pressure maintenance projecl for some:feasoh.
I didn't gather what that reason was. VWould you repeat it?

A My reason was‘because I think as the Commisscion themselves
defined pressure mainténance, it's either the maintaining qf pressire,
well, 1I'1l have to look here again, it's on page 4., It is either .
to maintain existing'pre;sure or to retard the natural decline.

We expect to inqrease the present bottom-hole pressure by injectioH

of water, -
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Q I'm going to put you on the spot, Do you think that is

a reasonable interpretation of pressure maintenance? Is it not

a known fact that the .institution of a pressure maintenance prograp

any time after the declire from the original pressure, reservoir
- pressure, wili result in some increase in preésure?

'A> That is true. This problem has'been’argued, 1 guéss, evef
since there has been-secouda:y iécove;yf I think there is one
state actually had a'seqonéaryvrecovery group working and also 3
prGSSufe'maihtenance group working,. and neither one of them couEd
éecide who wa% wérking on whose ﬁrojéét; and’so on and so forth.

Q‘fCertainly it is a‘ngbulodsfliné between thé‘two, you will
agree? |

A Yes, we will certainly agree.

q Again in answer to Hr. Brétton's.questioh, you stated
that ény increase over and above the present production rates would
in your opinion be seconda;y oil. Would you again repeat what
‘reason you ascribe to that conclusion?

A Well, naturslly if we get ahy increase in a well after
water injection‘started,there can only be one reason, in my mind,
Why that increase would-occur,”anq that would be because we are
injecting water to force the oil toward tﬁét wiell,

Q I concur ih that conclusion, but would it not also be pos-
sible tﬁaf-this oil is just being~recovered sooner than it would
have been undef'primary recovery and would nevertheless have been

recovered in the economic life of the well, a portion of it7-
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AT brobght out here that, I will! grant- you I believe I
testified there would be 1.7 percent. Ve estimsted the primary
0il left to be recovered by the time we get response from the
flood., I think 1 testified that I have extrapolated those curves
out to show that we wéuld(recoyef some one million one hundred

; eiahty thousand bafrels'of oil by primary means from thi; lease,
| but I did not take into consideration the eéonomics‘étrany tiﬁé.
I wouid séy that thé economic limit for wells in that area would
brbbably be three to five bairgls pser day, which would naturally

cut off or cut some »f the ultimats recovery of primary oil that

I we would expect.

Q Ecoﬁomic limit on wells depends-té some degree at least, doges
it not, ubbn the practices of the particular operator?

A It most-éertainly does.

Q WVere there not a great number of wells in the area around
what is knoWn'as the GraridgeAwatér project producing at the two-
barrel levél?

| A Yes, they certainly were.,

Q Would you give me the potential producing capacities of
each of t%e four injection wells at the time of conversion?

A We have not converted any'df the wells, ¥e have not done
any construction, physically,

Q _They are still producing wells?

A Yes, they certainly are.

'Q When do you anticipate converting them?
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A Ve would like to convert the wells if and when we et
water to the wells., 1In other words, we would like to use water

for conversion. We will need it in our workover procedure, Sso

they will probably bé the last thing to be done in the constructioh. -

Q When d0<you anticipate?

A Well, like I say here, if everything goes well, we expect

to be putting water in in June of 1958,
¢ Could you predict the potentials of these four wells,
extrapolate them to June of 1987 o |
A I think I po§9ibi§ could by using fhis decline curve tha{
is already established.
Q This is not the allowables?

A No, sir.

Q You referred a while ago to allowables. As you know, the

allowables assigned to wells in many cases in marginal wells cer-

tainly do not fépresent their actual potential,

A That's right. " Inthese recent tests we are going to ask for

reduced allowables because we did not produce our 412 barrels.
Q Llet's preface your extrapolation with a»little’of your

most recent potentials on the four wells,

A If you will give me just a minute here, I'11 see albiout what

they will be, This will be at the time we start injecting water.
From this curve it looks 1ike-we will be producing roughly about
280 barrels per day. This is, I tell you how I arrived at this;

in March our average well, average daily production per well was
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15 barrelé'per day, and in June i{ should be 12 barrelé per day,
SO if we take three barrels off each one of the injection welis,
No; 5 should ﬁave about 12 barrels; 6 should have 17; 14 should
have about 11 barrels per>day; and I quess it's 10, snhould be
abbut 19 barrels per day; That's rather a rough}éxtrapolation,
but it's th?‘best-l can do right now, |

Q 'That'stquiie saticsfactory for the purpoée of my qQéStion.
“#Would you again give your reasons why you feel these wells should
receive top allowable for the pUrposgs of transfer, rather than
their potential at the time of cohversion?

A Well, Mr. Cooley, like I believe I stated to Mr. Nutter,
rif this pilot injection program, if it were shifted one line of
wells, these four injection wells would actuallY>be prodbcing
welis, which could_possibly be stimulated by énother'row of wells,
so therefore we feel they should be treated no different than a
. producing well.,

'Q I can't follow that reasoning, Mr. Motter.

A Let me point;fhis odt. .Here'is’thé four wells which we
intend to inject water.- Séy fhat we changed our flood pattefﬁ and
made these the injection wells, Then thié well would in iurnibe-
come a producer, this well aiso; in fact,ali four of them would be
,prodqcers, and they wculd-be sfimulafed by the four injection well
Therefore, we feel that it's just a matteffof which way you space
yohr pattern, they should 3l! be treated the same, I hope 1'm

making it clear,

33
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Q Well, the fact that under a different type of injection
program you could obtain additional production from these wells
is the'premi§e uéon which you base your conclusion?

A Yéé; that's right. Actually we could go in and drill in-
jection wells on a five-spot pattern, and then these wglls would
all be treated as producing wells. | |

»Q Then that $160,000 cost would be substantially increased?

A Most certainly.

Q You stated iﬂ your direct téstimony that you felt ﬁhét
the production from a water flood project could be éontrolled
within some limits by thé‘injection rate. Then I believe you
used three figures, not this and not this and not fifty. What
are the limits that you think they cah be kept wi;hin? |

“ - A Vell, that again is a‘prétéy éﬁoice question. If we have
3 goal'to arrive at, for instancé, if Qe are given this 33 barrels
times thé 24 40-acre units, 792 barrels; it looks possjble on this
Graridge flood that thE‘ratid;is gciné £o be, from injection watéf
to produced dil, is going to be somewhere in the néighborhood of
two to-one., ‘

Q Two barrels of injectéd wafer to one barrel of recovered
0il?

A Yes. So by quick mathematics, we want to put in 400 .

‘barrels per injection well, or 1600 barrels, we hope that we could

~arrive at approximately 800 barrels per day,.

Q Now back to that two to one ratio, you said two to one?
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A Yes.

Q Two barréls of injécted water to one barrel of recovered
oil or reccvered ligquids?

A No, recovered oil.

,Q( Do you have any estimate on what it would be of injected

liquid, as compared to recovered liquid?

A Of course, there could prcbably be one barrel for one barr%l,

bafrelvgf injected Water for a barrel of fluid taken out.

Q» It certainly wouldﬁ‘t exceed it?

A No, it wouldn't exceed it, and’I don't think it will evér
happen, but it could. |

Q>,The reason for that qdéstion, on the recent trip to Oklahog

1 find that out there they have four or five»times the amount of

‘1liquid withdrawn as that injected., 1 didn't expect that to happen

in this case:

A That would be pretty good.

Q  Pretiy phenomenal?

A They must have anvatdmic projecf.

Q Two injection wells and seventy-five producing wglls; By
controlled expansion, Mr. Motter, do you mean that you would try

to keep the production on t he Government "B" Lease, once you do

[ 4

-get water flood results, at approximately the 800 barrel level?

A Yes. 1 would like to expand on that a little. For instang

say we can control it up to 800 barrels, séy we can control it in

50 barrels, if the stimulated wells start to drop off we would-likg

ha ,

e,
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- to come before the Commission for administrative approval to inser
one ‘or two more injection wells, because we know it will take an
addiiioﬁal four months to stimulate any other’weffs, and possibly
in four months the production from the producing wells will-dropb
to some point. Ws would like to predict é:nead all the time so

we can keep the 800 barrels or so per déy coming in at all times.

Q Might this very question of expansion and the time limits
of expansion be one on which reasonab}e'men could differ?

A WoUld_You state that question again?

Q Might this question of expansion, the time limits on the
point at which you should ekpand the flood to make up for any
decline inrexisting weils' production be a controver;ial iésde?

A It ééuld bé,tﬁat wouié be something we wouldvhave fo predi
Of qouréé, if we seg a water breakthrough on a well, it has occurr
in fﬁe Gparidge, qot up to 550 barrels, we know thg:production is
geing to staft down pretty rapidly. Ve would have to start inject
ing in some other wol! to make up some place eiSe.

Q -The purpose of the question was the advisabilit?vof the
administrative approval of any expanéions of projects which were s
up to bo controlled projeqts;on the basis of controlled expansion.

A Vell, woll, as [ have said, where Mr. Funk is going to
tastify on a proposed unit that we have for this area, and I think
that any expansion will naturally come in this unit and lease line
at that‘timq will make‘no difference, or -~ if I assume what you

are leading up to.

T e maae e o)

Ct.

L
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Q Well, tha%t .you are going to keep a water flood within a
poéitive limit, a time which expansion would be necessitated to
keep it at that level could be a very controversial issue?

A There would have to be a prediction Eased probably upon
expgrienc¢.~ i think possibly we will be ablefto‘tell by the results

of the Graridge flood possibly when something iike thit can occur,

and base some of our predictions on that when we have to %dd
additional injection Welis,

Qv That brings up a pdint I would like to ask. You do not
feel, I assume, that the discrepancies in the degree to which the
two aréas have been dépleted, the Graridge Area being very marginag,
downvto'five—barrel.level, and the subject area being, I think,
twenty-five barrels? |

A No, fifteen.

Q You do not feel thét this discrepancy will cause any dis-
crepancy in results?

A Well, as I testified before, there are certain factors
which we believe will actually increase our recovery by inauguratihg

a flood at this time rather than waiting until we get to a strippe;

M

stagé.

Q That has been the impression left with thé Commission from
previous hearings. Consequently, I question whether the performange
of tﬁe ﬁwo floods would be substantialiy the same.

A I think they would ba. I don't think that there would be

too much difference in the two. Along that same line, if you refef
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to Exhibit 3-A again, this extrapolation looks like possibly-late
in 1960 wé would be clear down to what you would calL,é stripper
- stage, no doubt in my mind about it. |

'Q One last question, you did testify in connection with what
you:have just said that you fgel‘that the ultimaﬁe_amcunt_gf oil
recovered wéuld be greater’if the Citieg Serviée‘had‘been permitte
to institﬁte’ité flood at the present time rather than waiting
'ﬁntil it is depleted, did you not?

A Yes, sir. Mr. Funkiplans to elaborate on that. As I
éaid before, formation vé1lume factor, the viscosity of oil to wate
relationship, and certain othef'factors, gas in solution, thoSe
are all contributing»fa¢tors which we can éhow that it would be
better for us to inaugurate the flood ét £he present préssure,
rathet than waiting until it got down to 75 pounds.

Q Since it is your opinion that additional oil will be

recovered, is it also your opinion that the production under'your(

proposed plan Qill be greater than i; would be if you waited qntil
the stripﬁer stage? | |
A No,_Sir, because I think I testified there is only about

1.7 percent oil to be recovered batween absolute primary means
and when we expect to be injecting water, and that although it is
a lot, it is'only‘1.7 percent and it is not a big amount of oil,
excuse me, |

. Q Where is the additional amount of 0il going to come from,

if it isn't going to come from what would be termed unrecoverable
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" you waited until the stripper stage?.
A I think Mr. Fﬁnk is going to elaborate on that,

Q I will be glad to defer the question.

A Some of the oil ieft as residual oil, let me put it this
‘wéy, as the'pteSSUre decreases the;gas in solution decreases, éo
that means the formation volume factor decreases; thus you leave
héréfrééidual oil in place, which prbbably,fhefé is- 25 percent that
there is no means‘that we can ever get out of the formatién. |

Q I vaguely undérsta5d these things. -

A I think Mc. Funk will explain that.

.Q It seemé reasdhaﬁle to dssume if you are going to recover
more oil under your proposed plan, that-your peaké would alsop be
higher?

A They might be higher to some extent, but like I said
previously, there's only bne or two percent mofe, éhould not affect
the peaks tojju§t5one percent in seven or eight Hundred barrels:
we éxpect for éilowable is not very muchsoil.  This‘additioné1 oil
will COme“ from, I think it's like Mr. Funk will testify, we actual
think we will bring part of’the 0il that would naturally be left
in the formétion‘out with this flood by starting carlier.

Q One last question. You testified that ydu feel that there
will only be nine wells which can reasonably be expected to be
affécted by this injection program. That is thé_nine wells you

enumerated a few moments ago?

A Yes.
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They occupy nine units, nine 40-acre proration units?

0

A Yes.
Q Then there ére four additional proration units oéCUpiedi_
A .That is correct.
Q' - méking 2 ioialrﬁf thip?eéh?
~A " Right, 52Q‘a§¥es;r
'Q And you request, howe?er, a lease allowable for all of
the rest of the wells én the Governménf "B" lLease., Why do you:
feelrthis is justified, that they are not going to be affected by
the flood? |
A They are not going to be affected, nét right now. They
will be -affected as we expand the‘flood;‘ | -
Q Then to treat thé thing as 3 pfojéct and t§ Have sufficien
allowable at the end of the flood -~ |
:A (Interrupting) VYes, sir. We would like for it to be
treated as one big’unit, assigned one allowable, and we can take

the oil out as we expand the flood, Certéinly in time it will,

'possibly in"ten years, cover the full area.

Q Would a program permitting only thé'nine wells which you
mentionéévfokpfoauce in excess of the normal unit allowable up to
a limit of the twenty-fdur wells times the top unit allowable be
a reasonabie approach to this thing?

A  Perhaps it would, )

Q Then only the nine wells would be permitted to exceed

their allowable; however, I don't think there is much danger,‘éll
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done to inérease the producing capacity. Ve have a terrific
paraffine problem up there, it has been testified before this
Commission previously.

Q Mr., Motter, do you beliéVe that the radius of ihf!uence

on your injection wells is any greater than 1320 feei?

A There could always be freak conditions that could stimulaté

a well, maybe a half or three-quarters of a mile away. Normally
we think by phmping these wells just directly offsetfing our in-‘
jection welis, we will keep the pressure differential low enough
that those will progably be the only wells affected. In Gther
words, §n flooding, aétually what you do 1s try to create a pressu)
differential to cause fhe flow td flow to yourilow preséure areas
caused by your producing wells.

Q 'Now,.the premisg on which you are-asking the transfer'of
allowables on thevGovernment "BY Lease is due to the facﬁ that you
are injecting water in four wells, is that correct?

A Well, ihat we want to inject the water in four wellg. We
ére not doing it as yet.

Q You propose to?

A Vle propose fo, YeS.a

Q If you did not inject water in these wells, then you
wouldn't be in here asking for transfer of ailowables on the lease’

A  No, most certéinly not.

Q You don't feel you would be entitled to it?

A No,

e
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we are driving it over to producing wells, and it is being produceq

at these wells, as 1 have indicated.

enough pilot we can operate on this unit allowable.

Q Then why are you asking for a transfer of allowables from
wells which are not affected and that will not be affected by the
injection of water?

A Well, that brings us back to the same thing 1 showed here,
M. U{zy‘oh my program. if ihisipiiat-was;shiftédrover anotker

row, we might approach this as if we would establish a five—épot !

water program, and actually drill injection wells in here, and theq

all these weils we currently have would be treated as producing

wells., We feel they should be treated as producing wells, as the
wells being affected by theAflood. Ye have putiout money to drill
the wells, and what we érebdoing is driving it from the wells that

is éctually'under the 40-acre tract that the injection well lies os

Q Then the real reason for it is so you can produc2 the
affected'wélls unrestrictedly, is that right?
A Well, no. I think I stated that the affected wells, we

think,’should_be produced'at'cépacity.- We think we have_aﬁsmglf

» Q What do you think the producing,maximum producing capacity
of the affected wells will be?
A Well, like 1 say, if we inject 1600 barrels per day, which

is & minimum of a half a barrel per day per acre foot that we

feel that can be used to actually stimulate the wells, I think that

somewhere in the neighborhood of around 800 barrels per day is

,

-
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what we should expect from this flood,
/ Q You don't believe you could get along on any-less than
800 bharrels per day? | |
A No. Experiencé nas shown that half a bérrel per acre foot
is the mihimumiwe can operate uﬁder. 1 think you-will find floods
that have operated at less than that. It was'brobably due to ﬁhe
operator not wanting to put in more, but case of necessity whefe
pressure was too hiéh;,he“could not put in more water than haif
a barrel peracre. foot.,
| Q One clarifying question. on your Exhibit No. 4-A,
A -Yes; |
Q Since your vertical scaio is" a3 logarithmic scale, is not
that second thousand thst you'have written there ten thousand?
A No;’it should be -- well, let me think a minute.
Q This is daily? ’
A: No, that should be, thatfé correct, Mf, Utz, 920 some’
barrels per day is what they are producing.
Q "Nine hundred --
A (Intérrupting) They're injecting slightly dver 2,000 barr{
per day,
~Q Your lower scale is your production?
A Yes, that is correct.
Q Oil production?
A 0Oil production,

Q- The maximum, or your last point, February point, is 9207

bls
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A 920 barrels per day, that is from 12 wel!ls.

Q Shouldn't this be a hundred down here, the first circle?

A Maybe 1 have, no, the cycle on the bottom should be ten,
then the next one should be one hundred, two,hundred, three
hundred,kfour.hundred, five hundred, seven hundred, then on up
to a thousand.

Q That straightens it out;‘

MR UfZ; Any other questions of the witness? Mr. Nutter.
By MR. NUITER: | '

Q Mr. Motter, in fesponse_to a question by Mr. Cooley, you
said that if you gtarind ‘njocting water that all of the additi&na
011 thaf would be rocovered could be construed water flood oil,
is that correct?

.A Well, 1 would say any increase you are going td‘get from
any'produoing well has to be affected by the injection of water.

Q Could y5u call»it'socondary recovery 0il?

A Well, like I exblainéd to Mr. Cooley, we still have the .
1.7 percent that we think we could recover by primary means. fhat
would be‘the only additibnal éil that I could see, except that
we think we could recover some of the oil that would normally be
left in plnce’by starting at a higher pressu~e rather than lottlng
the reservoir pressure get to somewhere in the neighborhood of

75 to 100 pounds.

- Q But in the face of the tes timony that you gave that these

L

wells respond well to fracking treatment --
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A Yes, they do.

Q -- would you say that the additional ¢il would be secondar!
‘recqvéry 0il except for this 1.7 ﬁercent?

A Well, i could show you a well here that has been fracked,
it's a Government "BY-18, was fracksad ébdut; oh,‘§ome six ménths '
ago, it potentialed after the frqp'fqr 87, it's back down to 273;
right now.i We héve not gained a tremendous amount, We have
probably paid for the‘fraC‘jdb, but that's about ail. |

'Q Now, Mr, Motter, you stated that you felt that no well in
this broject would receive a disproportionate share of the market
for New’Mexico oil,nbecause all you would be recovering wéuld be
your shafe of the reéerves in place in the Caprock-“ueen Pool, is
that correct? B

A Thaﬁ's right.

Q Have you taken into consiaeratioh whethér the welis*wouid
be receiving their proportionate share of the daily aliowable-of
New Mexice o0il, or the daily market demand?

A Well; they would nbé be receiving any more, Mr. Nutter,
than»if wé went>in therg and fracked every well and establishing
it back to 33 barrels é day, we probably couldn't keep them up
thére, but certainly if we do that we would be entitled, I'm sure,
to the 33 barrels, and all we have done in effect is, rather than
do that, we would like to spend our money down here to put it in
a water floqd and work through the entire lease, like I explained

before, might take some period of six to ten years, but we feel

DEARNLEY - MEIER & ASSOCIATES
INCORPORATED ’
GENERAL L AW REPORTERS
ALBUQUERQUE, NEW Mexico
3.6691 5.9546




we would like to do it that way rather than spend our money in the
fracture érocess, which fracking will not increase the ultimate
recovery. » A

Q You aﬁswered "No td‘é question by Mr. Utz that you didn't

want unrestricted allowables here, but you wanted to produce the

| wells within a unit allowable, is that corvect?

A If I answered his’question in that manner, I misunderstood

‘Mr. Utz. I meant to explain that we would like to produce the

affected wells at capacity;vbut we feel by regulating the amount
of water we put in, we ban'stay within the unit allowable we have
asked’for. |

Q Becéusé you .have asked for a largéienough unit allowable,
is tha£_it?‘ |

A Yes, that is correct.

Q 'If your unit allowable were any smaller, would you be able’

to stay within that?
A That is somethiné we will be faced with, Ve think we can

operate. under any normal change. We haven®t{ seen too many drastic

changes. 1'1ll admit it has come from 45 barrels down to 33 barrels

in the last few years. It has only happened a barrel at a time.
If we were cut, say, after this started, down to 20 barrels, then

I think we would have to come back before the Commission and try

to freeze our production or allowable at some rate, because we

cannot curtail the flood without doing damage.

Q@ I might make the remark here at this point that that was
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probably the reason the Commission entered those findings they
did in that order that appeared in the last case, although it
may not have been within thebscbpe of the:hearing.

A We feel we can operate with any normal change, a barrel

per two per month, I think we can live with it. I won't say we

can go out there if you cui it 15 barrels a month, that is entirely

different.

Q VWhat was the originé] oil in place?

A 6,798 barrels per acre foot.

L Q 'What.do you calculate will be recovered per écre foot in
‘this -area by secondary recdvery means?

A_ 29O barrels per‘acre foot, 6,790 barrels per écre, and our
recovery on 1740 barrels per acre by'sgcondary recovery,

Q 1740 per acre. So assuming.thatlfhis nine-well pilot pfdje
has SQO‘acres enclosed in it,vyou Qould.recover the result of 320 -
times 1740, is that correct?

A Would you tell me whét 320 you are'feférringAto?

Q The niné-wéil pilot project has approximately 320facres
under it? |

A  Yes, sohething like that.

Q You would recover 1740 barrels per acre?

A Right, |

Q So ycu would recover somewhere in the neighborhood of

557,000 barrels of oil by secondary recovery means? |

A I'1l accept your fiqures, I think that is probably about ri

ght._‘
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Q As a result of a capital outlay of $160,0007%

——

A No. We're going to have some more wells,we hope some day
to put in for injection wells, we will have to pay for -that, too.
Q Thevaill recover mo;ecﬁl from additional acres, besides
-the 320 acres?
A They certainly shoul§.
MR. UTZ: Any other questions?

MR. BRATTON: I have one or two questions.

'MR. UTZ: You may proceed.

REDIRECT EXAMINATION

By MR. BRATTON: | |
Q Mr. Motter, I don't want to belabor this.point,‘but I beligve

ih discussing £hi§ question of when stimulation‘is_achievéd as to 5 o o

whether you are‘going to get primary brNsecondary oil, did you

=y

hot aétually testify thét you would probably be getting both pfimaq
kand secondary ©cil?

A Well, yes, I think we have some pfimafy 0il that we would
possibly recOver;”like'I“stéted vefore, I think it is 1.7 percent
of the oil in plaée that would probab1y come with this secqndary otl.

Q 'But;it Qouid’actuaily not éll be primary oil.for'éome_time
it would be,seconddry(oil, some secondary oil?

- A Certainly theré wduld;be secondary oil with it,

Q If you were allowed anything less than wha* has been re-

quested in the application, the net result would be that you would

have to inject less than 400 barrels per well per day?
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A  Yes. That would put us down below the half-barrel per
acre foot which we strive to stay above. |

Q In your apinion} if you gét belowhthe’halfsbarrel per acre
footrpér day, is waste apt to occur? |

A Iﬁ moSt cééés,vi think it possibly has. Theré'areiqertéiﬁ
some floods iﬁét have operated’iess than that, but I thiﬁk that
most generally you'll find thét floods aré operated from half a

barrel an acre foot on up. I think most_peoble even strive to

inject water around one barrel per acre foot.

Q You believe actually that you will be ﬁlannihg or program-

'mihg this pilot at the minimum injection which you could make and

still not result in waste?

A fhat;is corréét.

Q Mr. Motter, yq@ were asked as to whéther you beliévéd>any’
well would receive more-fhan itsvpfoportionéte part‘df thesdailji
allowable. I would like to ask,if your two amendments were gfante
by the Commission,would thevlease receive more than,itsvfair_share
of the daily allowable? o |

A Not i; my opinion, 1 don't think it would.

Q Mr.vMotfer, if the Commission shduld feel that therg»could
be controversies as to expansion of the flood, do you beli;Qe you
could institute aﬁd inaugurate the pilot flood without‘ﬁhe grantin
of your request number three, as to administrative exCeptioh?

A' Oﬁ, certainly we could.

MR. BRATTON: T believe that's all,

)

.
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‘MR, UTZ: Any further questions? The witness may be
e#cused.
(#itneéss excused. )
MR. UTZ: We will take ten minutes recess.
kRecess.) | |
MR. UTZ: iThevhearing will come to order, please.. Proceed
Mr. Bratton. | |

E. E. FUNK

called as a witness, having been first duly sworn on oath, testi-

fied as follows:

DIRECT EXAMINATION
By MR. BRATTON:

Q Will you state your name, please.

A E. E. Funk,
Q By whom are you employed?
A Cities Service Oil Coﬁbany.

Q Whefe and in what capacity, Mr. -Funk?

A In Bartlesville, Oklahoma, Secbﬁdary Recovery Engineer is-
the title that I use,

Q As such, does the area covered by this hearing come within

your juricdiction? -

A Yes, it does. 

Q You testifieé in the ﬁrevious hearing on tbis matter?

‘A ~1°did.

Q Since that time you have continued your work in seco.dary
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récovery matters?

A I have.

Q Are you the Chairman of the Engineering Commi ttee of the'
Capré;k;Queen secondafy recovery project? |

A Cities Séf?gcevOil Compan;{és a company is designated as
-Chairhan, anﬂklrhave thducﬁedntﬁe\meetingszthat we have had so fa

Q i would like for you to refer’to Applicantferxhibit S5-A,
Mr. Funk, and explain to thQVCommission Qhat that is and what it
shows.

A This mép in general covers all of the Caprock-Queen Pool

except the south portion. The area outlimd in red'represents-

what is now the Ambassador operated unit, and encircied in red are

the six imput wells.

Q Is that the Ambassador or Grafidge in red?

‘A I'm sorry, it is the Graridge. The six wel}shtﬁere repres
‘their pilot ares. Now they started a pilot on a cooperative basis
,an&*subseéuently worked out the‘unit which I think went into-effec
the firSt of March of this year. OCutlined in blue is an area whic
Ambaggador is.endeaVOring to viork into s unit.‘"They‘§lso have a.
pilot area going'on a cooperative basis at fhisAtime.

Below?that-wé have outlined here in orange, I guess YOU
WOu]d’cail_it, a tentative unit that Gre§t>Western'has taken the
lead to form., Now, I understand Great Western has changed the
boundaries of ﬁhat thiﬁgra time or two, and currently may be

planning to include quite a bit more of this area to the scuth,

33
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‘no pians have been laid on, but I feel certain that there again it
will before too long be a subject for a unit. Not shown on the

map, but starting at the bottom edge of the map, is the north

operators have outlined the amcunt that the one operator would

e 2 e e i e = i i e A AT i .+ . A . e A e ot e 2 e = o, e s e e e e e

Between the‘area chown for Great Western and this green
line down here is somewhat of an area that plans have not been
crystalized on, but I feel certain that that area will ultimately
be put into some form §f a unit for purposes of water flood, either
by inciusion in the Great Western project, or the creation of a
separate unit operated by Great Western or Gulf.

ﬁBelow.that, outlined,in greén, is an aréa'covering eieven
Secfions,fnot all of which is productive, which encompasses neafly
all of the>Cities'Service holdings énd includes the four input
Well pilot test which is the SUbject df‘our current hééring. This
érea,Citieé‘Sefvice has taken the lead to form into an operating
units.

Below that is an area of about two Sections wide which again

boundary of £he area Union Oil Company is trying to organize into
a unit, includes all the remainder of the Caprock Pool,

In total, you can see it’s‘falling into a very definite
é%ttern. It looks like thefe‘will 5e some ~six or seven operating
units in the Caprock Fieid; | m

Q Why is the Pool being divided as’you outlined?

A Vlell, it's, for two reasons. One, I think,because the

like to operate, -and, secondly, it's pretty generally the amount
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of gréa that they have a water supply source available for.
| ‘Q  Now, thé general input pattefn is constant throughout this
area, is it not; Mr. Funk?

“A Yes,iit is. I think this organization,which wefvé called
the Caprbék*Queehfs'Engineering Commiﬁtee; vepresents quité'a step
in putting this'whoie éfea into a very-éystematié.patterh‘ I
thing:bonur a;tion I think we are all going’to‘bé working togethep
aqd as such are not competing for wéterwsources, and I think wé wi&l

“be in much better shape to get along on this allowable:question angl
we certaiqu will establish a baitern that everybody is using.

_ The<patt§§ﬁs; of course, are kind of, for the pilots are:separatéd
' ‘hOW,,bﬁt when they do come to the édge of ﬁhe various units, they

- will fit in without ?ny difficulty'éﬁdxthe various units then can

have coopera;ive line agreements.between themselyes.

_ Q Now, referring to the portion shown on the map there;-Mr,
Funk,«as the propdsed Cities Service unit, is that arca 1arger‘than
what YOu mentioned in your testimony in the hearing in thié case
ﬂqananﬁary 6th? | |

A Yes, it is. In our hearing previously we indicated only
the Ci£iés Service leases which are shown here in yellow. Ve had:

in mind a royalty unit cevering those tracts. The tracts are- leaspgs

1

attained from either the State of New Mexicé or the Federal Govern
ment, The Unitéd States Geolegical Survey office over at Roswell
raised the question as to why we would want to unitize such an,oddr

shaped tract when there were other operations right around it.
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tell, that was a logical question, That, plus the fact that some
of these other sections hav§_40—acre‘leases with only one well in
it, it Jjust seemed imperative that we should go ahead and take the
lead to make that into an éperating unit.

Q In your-apinion,_ﬁr. Funk, will the‘granting of this applit
‘cation;'the amendments which we have asked, will that Sérve<£0'4
expedite the formation of a unit‘in this areg_aﬁd an orderly_v
-development Qf‘the area?

A Yes, I believe it definitely will., The desires we have
arefthat before this‘pilot test has become very old, that the unit
will be formed and we won't ﬁavé-anyidifficulties extending our‘
flood pattérn, and also we hope our allowable arrangementvfhrodghQ
oﬁtithe entire'unit; | |

G With réfefence to that; Mr. Funk, I refer you to Appiicanﬁ'
Exhibit 6-A, and ask you if you will explain to the Commission
what that is ‘and what . that shows. |

A This_is a production record for the area outlined in green

on the map on the‘wall there, This shows produqtibn_rate in
barréls per month, It is, I think, pertinent because you can see
the total area has long sinée paszed the éfage where it.proauces
top allowable, It'é declining rapidly in much the same fashion

aé the Government "B" Lease ofVCities Service, whizh is also sﬁown
on the same curve here. In other words, what we are proposing

for this pilot area is what the whole proposed unit would like to

have and would need for a water flood program.

S

.
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Q That exhibit shows that the unit area is in approximately
the same stage of decline as the pilot area?

"A Yes, it does.

Q How will the construction work which you are starting fit
in with the need of this brépcsed unit?
A “Well, the main water lines which we are installing for

the pilot area'ére sized to meet the needs of the entire proposed

unit. »At‘the proposed watgr_plant),the layout is being designed
for eésy additions of filters and pfessure pumps, althouéh ini£iéi y
'we'will insfali only such filters and pressure pumps as we need
for the pilot area.

Q And your water supply is sufficient, Mr. Funk?

A Yes; we believevouf.Water supply is sufficient fog thaf
‘area. As I stated'earliér,‘thét-was one of the reasons that most‘
of these units‘were outlined with the size they have. It might
be that that area to the south of us counld Qe broUghﬁvinto the
unit Cities Service‘proposes bylyéter amendment, but we right”now
aren't sure we would have enough water for that. “

Q. Mr. Motter haé stated that yéur plan is to ‘inject 400
barrels per well per day, and that is still your proposed plan,
for thé‘bilot érea? o

A Yes. That's essentially the reason for this hearing. If
we inject water at thatirate and arefallowed to transfer allowable
from input wells and are permitted to produce the normal per unit 

L. New Mexico allowable on a lease-wide basis, we should be able to.
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Q If the proposed Cities Service Unit is organized, you wvioul
axpect it to develop substantially along the same lines?
A Yes, the anticipated allowable should, and, of course, wil

bao-usadoas aoguide Lo the rate of water flocd development. I

o

think the normal per well allowable assigned to this unit that'We"
have.outlined hére’will permit u; to @evelop at such a rate that
all thelsfimulated’wells will be_operated éi cap;city and prevent
any waste. | |

Q Mr. Funk, I believe Mr. Motter has discussed the increased
ultimate recovery which could be obtained if water flooding were
initiated now“in accordance wi th your proﬁosed amendments., in- -
your opinion, if water flood operations are commenced how, ratber
than*delayed until such tiﬁe as the lease has reached a marginal
o¥ stripper status;‘dO-you bélieve'that the ultimate recovéry_of
oil from-the:properfy would be greater? |

A. Yes, I do. Now in bperating a reservoir so as ﬁo Qain the
_greatest reCSvery; we have to,récognize that the character of

thé reservoir fluid is about the only factor over which we have

any measure of control, We can do very little concerning the size

and'the;shaperf the pores of ihe rock. This oil undéf ihe origini
946 pounds,bdttom-hole pressure, 1 believe it was, had a gas satur{
tion of 215 éubic feet per barrel. Each barrel of reservoir oil
j"occ"upied 1.126 times as much pore space as a barrel of gas-free

0il wouid occupy. Now at the time we start our flood we expect

~the resérvoir pressure wiill be down to about 2CC pounds. ~At this

ke

B 1

e
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. more oil., This means our secondary recovery will be about 4,6

percent of the estimated total recovery if we were to deplete com-

~oil had 2.27 centipoise viscosi{y at the saturation pressure. Ve

"estimate the viscosity is now af 3,8 and will be four and a half

pressufe-each barrel of reservoir cil will contain approximately
140 cubic feet of gas per barrel. The formation volume factor,

that term I used up above, will dryop to about 1,105,  1If we de-

plete by primary means before starting our‘flood, the gas in 50 lu-

tion will amount to -- I'm guessing -- about 75 cubic feet,pqr
barrel, and the reservoir vc'lunie‘f_actor‘will: be about 1.07. Now
we are estimatin§ that after water flooding 27.8 percent of this
por space will stilf be occupied by oil. That oil will have the
charaéferistics existing ét the time we stért the ‘flood, which
will be the point of lowest pressure. | |

. On "a straight volume basis, the inclusion of~the present
solution gas in the residﬁal pil will mean a reéovery of abéuf

80 barfels'per acre more secondary oil, or 80 barrels per acre

percent higher than if we were to deplete. Now that's not a very

big figure, but it éertainly is éome oil. I am £a]king about 4.6

pletély by primary méaﬁé;’ Our total oil re;overed would be  about
2.7 percent more.

Now, this gas that we would be leaving in the formation is
chiéfly nitrogen and has no other value. Thatfs“one.consideration‘

Another consideration is the viscosity. Originally the reservoir

centipoises at the end of primary depletion. The water viscosity
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‘better efficiency gained by closer relation between the two vis-

~rather than waiting until it is completely depleted.

under reservoir temperature should be about .8 of a centipoise.
Now flooding efficiency is partially a function of the

viséosity'relationship betwéenvfhe driving fluid and the driven

fluid. The mqre_neéfiy alike the two fluids are, the wéterland th

0il, the better the efficiency. I would say roughly that the

cosities could‘yield some 100 to 130 barrels per acre more oil

than if we let the viscositiescontinue to get farther apart.

Now there's other possible benefits by earlier commencement

of flooding, ohe that'has‘been»aannqed, I don't know that it has
ever- been prﬁVed in any field test, and that is that free gastha£f
is trapped in the formaiion will rep!éc; residual oil; therefore,
mére of your oiIIWili be recovered. I don;t know how to put any
figure-én that,‘sdrl jdst say in'éummary thaf I would guess aboﬁf
20C barrels per acre more oil will be recovered from fhis Governme

"B" Lease if we are able to start oﬁr flood as quickly as possibie

The surrounding leases, of course, will continue to decling

ih.préssure until they have their flood started and the géins that
they have will Se somewhat less, but I think in evefy case the
sooner it is started the higher'the ultimate recovery,

| Q I bglieVe you said tha£ you éstimated 200 barrels per acre

more would be recovered if the flood were started now,‘than'if it

were allowed to go'on primary production to the state nf depletion?t

A YeS.

b
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Q What does that total in terms of total barrels of oiL that

would be recovered if this flood is started now as proposaed?
A Viell, on the‘Government "B" Lease, that would amount to
aboﬁtnIQ0,000 barrelgt
.Q ©Of more ultimate recovery? .
"A  Yes. | |
Q-HWere Eghibits 5-A &nd. 6-A prepared by you or under your
direction? | B
A Uﬁder'my‘direction, yes.
| MR. BRATTON: I would like to move that theyfbe introduced
in evidence. | |
MR. UTZ: Ts there objection to the introduction of Exhibi
"5-A and 64A? If not, they will be accepted. ’
Q Do ?du have anything else that you would care to say about
this application, Mr. Funk? | |
A Oh, I beliave not,
MR. BRATTON: I believe that's all the direct.
MR. UTZ: Any questions of the witness?’ Mr. Nutfer.

CROSS EXAMINATION

By MR. NUTTER:

& Mr. Funk, you_state thaf by commencing the injebtion of

| water at this time while the formation volume factor is compérativ
- high, you will have an additional 4.6 percent increase in secondar

.recovery than if you wait until the field is depleted by primary

mgans?
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A 1 think we have a problem here of knoying what percent
we'lre referring to.
recovery of 25.6 percent of the oil in place is 4.6 percent higher
than if we were to allow it to go to primary depletion. 1In other

words, 4.6 percent of that 29,6,

Q Four percent -of twenty-five parcent?

jA Yes.

‘Q Not 4 percent or 4.6 of the total 0il in the reservoir?

A No, I do not mean that. |

Q Mr. Funk,>at the hearing of'this case originally in Januar

you made 3 statement that I would like to have you elaborate»on a
 little hit now, 1in which you said what Cities Service’s position
‘was in the Graridge case. You said on the Graridgé applicationr
-iﬁ the Caprockaueen water flood,"I was3not here at that hearing,
i have fead about it., . Our position is this, that water floods
can be cohtrolled‘in a fashion if the control is known and the
“plan iS'iﬁiiiatéd, I mean the control is initiated at the time
“the flood>is.initia£ed. Thé area to be fiooded should be consider
and prorated on a project basis with allowable being assigned’td
the project rather than to the individuai wells," I was‘asking

you in reference to the Graridge.

Mr., Motter stated that the

pilot project that we'rérconsidering here today is a3 nine-well
area surrounéing the four proposed injection wells. That would
be the project, in your opinion?

A

No,

I don't believe so. 1 think what I had

Now I meant by that that the estimated ultimate

in mind there,j

Y »
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that a project sufficiently large could be assigned an allowable,
and then the operator couid start his pilot within that project and
use the entire number of wells in-his project to»calculate his
allowable, which is, of course, what we have asked for in the case
of-the Government "B" Lease.
‘ ‘Q  In other wofds, if the project is to be conSidered‘a very i
l;;ge area, even an area that is not éfféctédﬁby’£he water injecti¢n
IWells, the question of allowable actually doesn't enter into the
“thing, the per welivailowabies;”if you make the'prbjéét"big’enough?v
A< What I intended to convey at that time, and that was more
or léss an ad lib statement that I made, was that we recognize that
Athe'%ﬁa£e§, not only New Mexico kut other States hgve 3 problem
facing‘them because Water flooding in particular, or other means
’of secondary récovery iﬁ general, afenbecoming more aﬁd more a
‘part of the total daily prédﬁction. Their position pretty MUéh
exclusive from~proration,‘of course, has not only been challenged,
but it has created -a pioblem for the‘State Regulatory bodies. Now
if the project is sufficiently largé, and an operator can know
where he is going and pfoduce at capqpity énd still stay within
thé allbwabié,that would be assigned to‘tﬁat project, I mean.he
would produce his wellé_within tha£ area ét capacity but stay with}
the overall project allowable and ﬁot havé any well that would havg¢
to be curtailed after it had réceived a stimulation.rﬂLooking at
the Caprock- Pool as a whole, 1 thihk the pef well top allowable,

if "it were applied to all the wells in .the field,would mean maybe ¥
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fifty percent increase over what is now being produced. Now, 1

B ' think that the State could live with something like that. Now
they might have trouble if every individual lease started in and
wanted to prbduce at capacity, and all tried to de it at one time.
I think they wéuld find the allowable so great, I mean the request
for capacity so great that thay“ﬁskﬁ wouldn't have any place to
send the oil,-wodldn't have purchasers or pipe lines torhandle it.
It would .be a very temporary situation; it wouldn't Iast‘léng.

Q What did you mean in'your statement that Water floods could

be controlled if the control was known at the time the flood was

initiated? What control is there, if you have a sufficiently largg

-t

roject that you can produce at capacity?

A T mean cdntrol on the rate of development. Now if yéu havé
= an area-tﬂat has a-hundred.wells_in it éﬁd you want to inject water
into an area that would stimulate only nine wells,_ﬁhy;you wouldn'{
inérease that hundred-well area vefyfmuch; and if you knew that
you had to stay withinia certain limit, why, you could develop that
Apilﬂt area and expand it at éuch a rate that you wquld never bring
your allowable any higher than this top that you‘wefé looking at
at the time that you made your first injection program, or started
your first pilot.-

Q What's the answer to the problem, if the number of units‘

in a project is stabilized but the allowable per unit goes down?
| A Vell, 1 think that same question Mr, Motter asked, or

y answered. It's a case of degree. Now right now it's 33 barrels,
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and that is one of the lowest in the history of the State, I think
but even at that they have changed only a barrel or twoe at o time.

If it were a drastic drop, say we were to suddenly have it cut

[4)]

from 33 down to, say 15 or somcthing like that, why, we would_just
be caugﬁtf Wé would come in ana»ésk f0r>ré1iéf. 1 ju§£ hope that
aoesn't occur. 1 think you do, toé, it wouid be»a problem.

Q Mr. Funk, the Cbmmission in Case No. 1381 entered Crder
No. R>~ SS 27, in whicg they pfcvided that the total allowable
~assigned to the wells in the Red.héke—Premier4Saﬁd Unit wou}d'nét/
be greater than an amount to be determinedvby multiplying-the
number of 40-acre tracts on which there is located an authorizéd
‘ihjection ﬁéll( plus the number of dévelopedv40;acféKproration,
units, either directly or diégohélly o{fsetting the 40-acre tracts
on which the 40;acre-units are located, timés the to§ unit aliow-
able, Viould it be poSsibie to operate this unit in sccordance
with & plan like that? |

A I don't believe it would. I think we would have to have
a larger allowable than that would granﬁ. | N

Q How many wells are‘direcily and diagonally offsetting
these injection welfs?

A‘ In this particular case we:have nine wells,

Q 1 think those are direct offséts,‘Mr. Funk.

A Let me see. I don't know what you mean by diagonal, then.
I believe Mr. Motter .spelled out a group of nine oil wells plus.

‘the four input wells there,

DEARNLEY . MEIER & ASSQCIATES
INCORFPORATED
GEMERAL LAaW REPORTERS
© ALBUQUERQUE. NEw Mexico
3.6691 5-9546




_. " . 64

e e+ o R o e S i o it s

Q If there were a total of 21 wells direcily and dizgonally
of fsetting your injection project, wauld you have sufficient allows
abloe?

. A ﬂeii, that's getting very near the total number on the leage.

Q We are taking a couple that aren't on the lease by doing
.that, twé welié oﬁ the State "AN" Lease, and one we'l belonging to
Penrose in Sedtion‘li.f

A Frankly, I don't'thinkithat would be quite enough. We are

figquring on putting ih about 400 barrels avday; and it lqoks'Like
the peak rate of production is going to be somewhere in the neighbdr-
hood of one barrel of oil for eéch two barrels of water iﬁjected,
so by multiplication you will come cut around 806, and that is justg
“about what the 24 wells on-the lease times 33 will give.

Q will thésé‘wellé\directly offset{ing this pilot project be
producing the 800 barrels 2t one time? You expect a peak ofVBOO
barrels from theée wells?

A 800,

Q In this fbur—welt project that you'aré talking about now?

A GCh, I think we‘would come close to that, yes. The few
wells outside of the aréa there would be making, oh, I would gueés
only maybe fifty barrels of 1t,

‘G How mpch do you anticipate your No., 8 well, which is in
‘the center of the'injection pattern, will make at its peak?

A Vell, I'Qe watched a lot of watéf floads, énduI don'%t

believe anyone can predict any single well., That's been one of
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-the mysteries to me, as to why in a water flood you will have a

“few of your oil wells far superior to all the others. Now just.

on a straight barfel basis, I would think it would be possible to
say that that well might make 400 barrels a day. -

Q Although the total number of units offsetting directly and
diagonally the feour well injection project is 21, that approximate
what you have requested here today, a total of 24 40-acre units
to bé assigned to the project, you‘don't think you could get élong
wifh that sort of an allowable?

A No, I don't. DParticularly because paft of those 21 are
not on the Government "B“‘Lease. I think at least one of them:is
over on the State "AN", and I believe there is another one thaﬁ |
is offrthe Cities Service property, it would be the Penrose Lease.

MR. NUTTER: That's all.
By MB. UTZ:

Q@ Mr. Funk, do you intend to try to communitizeffhe State

"AN" Lease with the Government "B" Lease?

A Ve intend to try to form a unit for both operations and

royalty covering all this eleven Section area as shown on this

‘Exhibit 6-A, I believe it is.

Q Vhich would also include the Penrose-Alston Lease?

A It would include any number of leases, and one of the
difficulties is that part'of»the land is Government land, part of
it is State land, and part of it is privafe land.

Q Are you now in the process of trying to communitize that aj

Fea?
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A Vie are., -The work that's being done is all being done bf'
Cities Servire at that, which is a matter of pompiiing data to
make a recommendation on participatioq. We figure thac we have
to make a recommendation 6h that matter before we should approach
ény of the other parties involved., = = - |

AMR. UTzZ:, Any other questions of thefwithess?

MR. BRATTON: I have one or two questions, Mr. Utz.

REDIRECT EXAMI NATION
By MR. BRATTON: | -

Q  Mr. Funk,,@hen you were discussing the ultimate recovery
and how much it w;uld be bettér if the project were started now,_I
think you said‘that, in response te a question by Mr. Nutter,
that it would be 4.6 percent of 25 percent. Don't you mean that
it would be 4.6 percent from 25 percent; in other’words; that £he
primary would be, or the secondary recovery would be somewhere
iaround 21 percent if the project were started later?v

A No, I don't think so. Let me do a little checking here to
make sure., 1I'm confusing myself now. What I meant, pﬁt it thisv
way, that our secondéry recdvery would amount to roughly 80 barrelg
per acre méré. Now 80 barrels pervacre iﬁ refefence‘to an estimatg
ultimate recovery of 1740, 1 belieye it is, yes, would be 4.6
percent of that 1740 barrels per acre that were estimated recover-
able by water flood.

Q The nét result is that you would anticipate an ultimate

“recovery of approximately 190,000 barrels if the project were stary

ed
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now?
¢ - A Yes.

‘Q Now, thr. Funk, you've heard e, Motter testify that the

approximate_balf—barrel pef acre foot per day is 3 desirable level

or is a minimum desirable level for injection., Is that your opinipn,
too0?

A Yes, sir, it is.

Q Do you believe if you inject less than that, that waste
might result?

A I think it's very likely to result. T will have to admit,

there are some rare Cases where it wouldn't, put I wouldn't want
to take the chance.

MR. BRATTON: I believe that's alls

MR, COOLEY: With your permission, ¥Mr. Bratton, 1 would

like to inject one more question.
VR. BRATTON: Thank you.

RECROSS EXAMINATION

By MR. COOLEY:
Q Mr. Funk, have you had considerabie experjience in Texas in
the operationvof water floods in that State?

A Yes.

Q Are you familiar with the manner in which the Texas Railrogd

Commission handles such matters?

A Yes, 1 know from experience on the various projects that
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~of the same issues to take up with them from time to time. It seens

considered stripper, and they will allow capacity pfoduction. 1

‘the older South Ward, I think other Yates Sahds Pools down there,

with their market demand situation prevailing at the time.

in this State; too, since we are prorated in market demand, and

Cities Service is interested in or operates, their practice is
somewhat variabie. |

Q They don't treat all waterrinjeCtion or water flood projecis
the same, fron the standpoint of allowable, do ﬁhey?

A That is cbrrect.;

Q Is one of the basic determining factjrs in that rggard’tbe
degree to which the particular>érea has been depleted?

A  Yes. |

Q On primary depletion?

I would say‘that‘s right.’

>

Q How do. they range those degrees, according to yocr knowleddge?
A

I wouldn't know what their plan is. 1In fact, we have Some
that in the North Texas area that most anything in that area is
would say that might be true in some other areas, but the Vest Tex%s
area, pretty generally they have been much more critical of capaci*y'

production, ‘Now,Lin West Texas they granted capacity production if

I don't know, It would just be a matter of opinion, but I think

their position 'is one of trying to institute a regulation in line
Q Vell, of course, we have to face the market demand problem

the particular question I wanted to ask you with regard to the
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policy there,in the event they find that a paréicularrnrea is not
in the stripper stage, is semewhere in between the initial flush
stage and the stripper stage, ‘isan'}r it tﬁeir,practicerto put it on
an MER basis” | | |

A Yes, I would éay it is.

Q Then. they are“prorafed?

A» They will put it on a project basis §erstimilar'tn what
we have asked for here.

“Q They are profated on a project basis?

A& That's right, |

Q@ Vhich would be contrasted with the capacity type of allow-
able that was agthoriied in the Graridge case?

‘A Yes. MNow, one thing I might bring up, that the SCuth Ward
Pool was a place where the State of Texas gained an awful lot of
experience in hov enormous the problem might becéme. In that Pocl
they have éranted capacity ﬁroduction, and I think if one had a
lease in that area where he was starting to flood today and go to
/thc State for capacity production, he would still be allowed it.
In other words, once they started it_in the Pooi, they stayed with
it. If it's an entirely new area, they might use a different rule
on it.

MR. COOLEY: : Thank you very much,

MR. BRATTON: Could I ask one further question,
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REDIRECT EXAMINAT ION
By MR. BRATTON:

Q in the State of Texas, in cases where the production has
‘decliﬁed below the flush produciion and is not quite down to the
stripper production, if it is put on a projectvbésis as you. dis-
CUséed, it is on a lease allowable and ﬁransfer_of allowables such
as we have requested here? |

A Yes, sir,,it.is.

MR. BRATTON: Thank you.

MR, UTZ: ’Mr{ Funk, is_youf 400 bariels a day injection
rate predicated on SO—écre injectién pattgrn-pef injeéiion weil, ¢
 t;n foot pay? | |

A Yes, sir, well, we said eight to ten feet.

MR. UTZ: ’Are there any 6ther questions of the witnesé?

If not, the witness may be excused.: M
| (Witness excused.)

MR, UTZ: Any other statements &> be made in this case?

If there are ﬁct, the case will be taken under advisement.

* ¥ X X ¥ ¥ X ¥
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COUNTY OF BERNALILLO ggs

1, ADA DEARNLEY ,» Notary Public in‘and for the County of
Bernalilio, State of New Mexico, do hereby cert f? that thé fore-
going and attached Trans¢ript of Proceedings beforg the New Mexico
Oil Conservation Commission waé reported by me in stenctype and
reduced to typewritten transcript under my personal supervision,
aha that the same is a tfue énd coffect’récord to the best of my
knowledge, skill and ability.

WITNESS my Hand and Seal this /;¢2;7 day of April, 1958,

in the City of Albuquerque, Couhty of Bernaiillo, State of New Mex]

NOTARY PUBLIC
My commission expires:

June 19, 1959,
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CHANGE OF OWNERSHIP OF WATKSR RIGHT

WR-8

File No. _ L-200Y

[Date Received . _ .o
State of New Mexice, e N
‘ s,

County ol . . e
- Lea

I'his is to certify that

J. I Bﬁyl W, e, T S

of . Lovi l _____ ~, County ot . _.__,_,_.______,.,_-‘m___._
State of . N - o eim—eieee o e, the owner and holder of a water right set forth in
Kow Maxico . ;

file number m e e waciiz- e 0f record in the office of the State Engineer

at Santa Fe, New Mexico, has transferred = _ . "—“"t&“ — of said water righs

Gl o7 )y
° Cities Ssrvics Ot Co-lr 7 -Box 908, Roswelt ——
County of . CMW ’ s . Sldle ol _._h.vmm_v_

. The wanskérred water right is appurleuam to lands described as follows (describe only lands with actual water
“ right): :

SUBDIYISION " SECTION  TOWNSHIP RANGE ACREAGE

b v —
) Pﬂﬁblﬂﬂfyeomm B (e ¢ —3R _—

- LY
o e T e H”L r _

Total .

The und‘t‘:igigncd, being first duly swom upon oath, deposes and says that he has read the loregoing statements
and that the same are true to the best of his knowledge and belief.

5 5 ——

" Subscribed aad swoAm to bclore me this __"___._-

My commission expires:

“j‘lz N, L& o ' " N

AN ‘ : Dot bt
o ’ INSTRUCT IOMS EPEE
Lo o
(Jmngc of owneuhm shall be filed in L
_ duplicate—for surface weater rights. :
triplicate—for undesground water rights.

This form shall be executed cither by transferor (aeller) or by the ramsieree (buyer) and shell be accompenied by
a filing fcz of $1.00. 1If executed by the tsansferee it shall be accompamied by a centified copy of the deod or other

instrument of conveyance.

IMPORTANT: Any liling, permit or licease to appropriate water may be assigned, but no sech assignment shail
bz binding, except oa the p-rue- theroto, usless filed for record ia the office of the Stae Eaginour. Sech filing shall
be made out on Change of Qwnership lot— or may coasist of certified copies cf the acinal assigament. In cither case
a filing fee ol $1.00 is required.

No irrigation right \vhch is m-l to the land shall be sasigned or ransferrod apart from the land excepting
in the menner specifically provided by law. Neither may Litle lo land be transierred apart from smy water right which is
appurteasat thereto ualess such right has bess previcssly alicaated from the land in the menner provided by law.

T‘I'LE¢D

c/ ormce | EXHIBIT 5

GROUND WATER SUPSRVISOR
ow

e’




= Jease,

"LEASE NO We=}19 . .

COMMERCIAL WATER LEASE

THIN INDENTURE. made and entered into this 3lst day of ~ October 19 97

Syl betwoon the STATE OF NEW MEXICO, acting by and through it Compissioner of Public Lands, party of
et patt nereinafter catled the Lesser, and Citi" Servise O0i) Company . . herein

.

ATl s hedd the Taossess

Bartlesville, Oklahoma
WITNESSETH

The bassor i consideratich of the covenants and agrecments of the Lessee hereinafter set forth, has this day
Based to the Bassee the hereimufter deseribed Lract of land for the sale and only purpose of the commercial develop:
ment. storage, transportation and saie of water, nothit g hercin contained, however, shall be construed as depriv-
Hip the Lvwful holder, for the time being, of any grazing, o1 and- or gas, or other mincral or business lease on the
trat heremnbolow deseribed, when any such leases exist on the tract embraced in the present commercial water
ot-the mieht to develop and use water thereon for any purpose which such lease holders may have as incident.

al 1o purpeses of such lease or leases: It s understood that no ether commercial water lease is to be issued upon
lhis tr: ot so long as the present lease remains in effect. '

Right of ingrvss and egress and rights of wuy 1or wells, meservoirs, pipe lines and tolenhone lines as incidental
and necessary for the purposes of this lease are hereby Lmnlcd

T'ne tract of land in this lease is as followé:
SUBDIVISION SEC. TWP. RGE. ACRES FUND

Al 24 14 S 31 € 640.00 C. S.

"TO HAVE AND TO HOLD the same for a term of five {8 years, beginning at the date of this lease and ending
on October 3lst, 1962 :

______ <oy for whizh jezsen grress to pav rental ag follows:

For the first year of the lease the lussee agrees to.rav the sum of & 1000 .. The reetal for vach of the
following years will-be: based onthe amount of wiler produced, buat an no event shall the annual rental e at an un-
reasonable rate nor shall it be less than the vental for tne st Sear of thelease

IT IS HEREBY COVENANTED AND AGHREED Tha! any water weli, together ‘with all casing therein which
the bassee may own or cause  to be developed for the nurpas. s aeren un the traet cinbiaced in the fease shall, upen
the cancellatinn of this lease by default, become the Properiy of the State, but the Laosses st all times shall have
the right to remove all other property pliced thereon by - said Toasce.

IT I3 HEREBY FURTHER COVENANTED AND AGREED That the Lessee shall under the terms and agree:
nments of this lease be required to submit annually a con:prehenzive report of water produced under this Tease and
the price per unit of the disposal thereof. -

IT IS HEREBY FURTHER COVENANTEL AND AGUEED That the Lessce shall have prefercnce right fcr the
renewal of this lease for another five (5) year period, provided said Lessce camplies with all terins of this lease, the
laws of New Meaico and the ruics and regulations of the State Land Onlcr- if application for such renewal is
madsn prior to the expiration of this' lease. : .

IT IS HEREBY FURTHER COVENANTED AND AGREFED That before renewal thereof the Cemmissioner of
Public Lands shall review the annual report hercinabove provided of the water produced ot produced and sold, and
based upon such report, have the right to adjust upward o1 dewnward the rentals of any such renewal lease

IT IS HEREBY FURTHER COVENANTED AND AGREED That this lease is made for the sole purpose and
benefit named hercihabove; that ne sublease or underlesse (cither written or verbal) shall be made by the Lessce
without the writien consent of the Commissioner of Public Lands; any violation of this agreement and understand-
ing will subject this lcase to cancellation.

T IS HEREBY FURTHER COVENANTED ANIY AGREFD Tha this huse shall terminate upon defauit of any
payments due upon thirty (30) days' notice by registered mail to Lassee, evidenced by return receipt., unliess such
“default be cured within such thirty (30) day per xod

IT IS HEREBY FURTHER COVENANTED AND AGREED That the Lessee may at any ume surrender and be
reiicved of any obligations under this lease by *i ¢ payment of Ten Dollars ($10.00+ to the lLessor, provided how-
‘ever, that all rentals then due have been fully paid and the terms of this lease have been fully complied with.
However, upon such surrender, no portion of the rentals paid by the tessee shall be vefunded.

All the terms of this agneement shall extend to and bird the successors and assigns of the partxcs hereto

WITNESS the haaas and t}a seals of the partics afereszid, the day and year first above written.
THE s'rAﬂ-: olr m mnxxco * CITIES SERVICE OIL COMPANY
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" CITIES SERVICE OIL COMPANY. -~ 8

Jenuary i6, 1958

State Digineer

Btate of Yew Maxieo

Bex 1079 _
Senta Fe, Nav Xexico

Attn: Mr, Frenk K Irbty, Chief, Water Bights Division

Dear 8iv;:
Tour letier of Jameary 13, 1953, m“"“%‘&fi the measaemsns <f
water from t wells numbered L-2661, L2642, 1~3451 and

' deter from these walls is to he gathered at a cemtrel bettery,

located in the 34/l of the W/L, Section Uy, T=li=S, R-31~f,
Chavse Gointy, Mew Mexico, From this-point the water «lli he pupet
to tha filter plaant =its,  vhich will be located in the N&/L of the
SE/4, Section 3, T-~li-8, B~31-K, Chaves County, Few Mexico (s2¢
attached plat). It is planned to irwtall & meter in the discharge
line of the pusp whick will be lossted at the semtrel hattery..

This meter will be & Bockwsll "Roto Cysle® or eguivalent, Nearure-
mork of Cluld in this typs meter is acoamplished s & continuous ,
rotating cyele by tres positive displaceramt. Injected weter will
e messured st sech wall hesé with & Rocinmll ®PFive Poluter® disc
Lyps or epdivelent mster. - nsters herein descrided are doth

suhject ‘o your agprevel.

Tt is proposed to use water from the four perait wells nurbered
L-2661, L-2662, 1~3451 and L-3452 in the following manner: (V)
waterflood; (2) diesclve salt in well bere of producing wells;

(3) domestic use fixr eempany smployses; (4) general oil production,

" dr$lling and well werkover

You will be notifed prier to inetallation of meters far your
spproval of both equijment and asthod of installation., Snhould
thers be further questions in this mtter, plesse call on me.

B/ >

S vk, 2 Bl
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STATE OF NEW MEXICO

OFFICE OF STATE ENGINEER

IN THE MATTER OF THE PERMITS
OF CITIES SERVICE OIL COMPANY

FILES L-2661, L-2662, L~3451 and L-3452

CRDER REQUIRING'THE INSTALLATION Of TOTALIZING
~ METERS ON WELLS USED 1IN WATER FLOODING
PROGRAM. ' -

WHEREAS, the State ﬁngineer approved Applications No. L~2661
and L-2662 on June 9, 1955 and January 17, 1955, respectiveiy, for
‘Kerby & Sons, Inc, of.Lovington, County of Lea, State of New Mexico
for én annual use of-3.0 acre feet from each well for supplying oil
wells for drilling purposes and road contractors within_pea and
Chaves Counties.

WHEREAS, the State Engineer approved Applications No. L-3451
And L—3452 on May 9, 1957 for J.-J. Kerby and Sons,.Ihc. for a
co@bined annual use of 465 acre feet per gnnum to be appropriated
from the four wells, L-2661,.L—2662, L-3451 and L-3452 for deliveriesu
by this p?ivately owned public utility water company to oil.companies
and othefs for domestic use, 0il well drilling, 6ii production

operations and various municipal and commercial uses as need arises,

WHEREAS, on the 28th day of October, 1987 Cities Service 0il
Company of Rosﬁell, County of Chaves filed changes of ownership
stating that they had acquired all:of said water rights set forth in
file numbers L-2661, L-2662, L-3451 and L-3452,

NOW, THEREFORE, [, S. E. Reynolds, State Engineer of the State
of New Mexico, by virtue of the authority vested in me by the laws
of said State, do hereby order that prior to any withdrawals from de-
scribed wells the Cities Service 0il Cbmpany shall:

1. 1Install totalizing water meters on the discharge line

of each pump or one meter at the gathering point of
discharge from all wells so that the W1thdrawaljfor the
prescribed purposes from the four wells will be fully
and accurately wmeasured.

2. The totalizing meter shall be of a design approved by =

the State Engineer and installed at the most practical
point or points for measuring the water,




13th

SEAL:

3. The discharge iine of eacit pump must be visiblz from
the pump to the meter and the meter or meters must be
accessible for reading.

4. Cities Service 0il Company shall notify the State
Engineer before said meters are installed.

5. Cities Service 0Oil Company shall submit records of
withdrawal for each calendar year, on or before the
30th day of January of the_following year, to the
Groundwater Supervisor, District II, Roswell, New
Mexico. S ‘ ‘ -

WITNESS, my hand and the official scal of my office this

day of January, 1958.

S. E. Reynolds
- State Engineer

/s/ By: Frank E, Irby
Frank E, Irby

Chief
Water Rights Division
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.producing 1t from adjoining wells, HdWever, the same basic principle exists

" determination of the point at which a pfessure maintenance program ceases td

OIL CONSERVATION COMMISSION
SANTA FE, NEW MEXICO
February 6, 1958
Case No. 1356 Hearing Date: January 7, 1958
Daniel S. Nutter

Santa, Fe, New Mexico
9:00 a.m.

My recommendations for an order in the above numbered cases are
as follows:

I hesitate to accept the definition of this. proposed program as a water-
flocd, at least in the usua} sense of tihe word. It is true that water is to be

injected into certain wells with the aim of flushing oil from the reservoir and

in a pressure maintenance program, in that one of the airns is to flush oil
from the i'3s 'e‘rvoilj and produce it from adjoining wells while another aim
is to build up or maintain the reservoir prevssuvré at a level similar to the
original pressure of thve resérvbir or the saturation p"res'sure of the oil,

Water fidoding is generally constrdéd to %be a secondarf,_r recovery
process whereby oil 1s recovered from a reservoir which would rot other-
vwise'be recovered, 1if the prod\;cing medium were confined to?on,e of those
accepted as ‘pr;mary recove‘ry methods,

We therefore ;;e that water flooding canﬁot be said to recover any
additional oil until the volume of oil which would have been produced, without
the water ﬂood1ng has beén' produced,

It follows that pressure maintenance programs in their early lives
are that:” pressure maintenance programs, also tilat in the later stages of
depletion when secondaﬁ-y recovery oil volume only is being recovered, that

they should be considered as water floods. The question then arises as to the

be a maintenance program and becomes a2 -secondary r:?covery pi‘ogram.
Another question to be decided is whether a project at its inception
should be classified as a pressure maintenance project.or as a secondary

recovery ;ii'()ject.
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capacity allowables referred to in Zvaboye admitted the possibility of water

This i.tter determination is important in view of the previous
determinations by the Commission with regazrd to allowables for these
two types of projects,

The Commission has on previous occasions:

1. - Authorized water flood projects with allowables and ;
production res‘tric‘ted to the total allowable of all '
develdped tracts with the privilege of producing
‘gaid aIl;i\i?a'blevfrom any well 61' wells,
2. Authorized water flood projects to produce any
amount of oil from any well or wells without
restriction, providing the op;rator requested -
_authority to so produce the well.
3. Authorized pressure maintena'nce projects to
 produce the top allowable from each well witk
allowable 'creciit given for injection wells, said
injection well allowable eligible for productfon
from any well or wells in the project.
It 1s apparent that more allowable advantages, to date at lea‘st, have

beeh granted to the water flood type of project. The advocates of the

flood oil obtaining a non—pro‘poftio‘nal share of the total fn?.rket for New
Mexico oil if certain curtailme;xfs were not made. Thé{ reconﬁnended»cur-
tailments would be achieved by limiting the number of wa\ter flood projects
or by limiting the expangion of existing projects.

Another obvious way of limiting the amount of capaéity allowable,
to ‘not glut the market with such\ oil to the detriment of primary recovery
fieldg and .exploration, 1s to prevent any but bonafide water floods from
bein‘g operated at éapacity allowables. It is apparent that if pressureQ

maintenance projects should ever be granted capacity allowables, that by the

mere expediency of injecting some water into a few wells an entire pool-

in its early Nstage of depletion could be produced at capacity. o .
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_nf the serious considerations involved in permitting any but the most un-

to inject water into this reservoir through the proposed wells in an effort to

‘stimulate the primary recovery.

"affected adjoining well or wells,

The applicant in this case has maintained that '"pressure maintenancé
to be strictly pressure maintenance, ought to i)e applied above the satura-
tion pressure of the fluid". It; is agreed that the reservoir pressure in the
subject area is considerably below the saturation pressure of some 900 ¢
pounds, being in the neighborhood of some 268 pounds.

However the producti:bn of oil in this area has not declined to a
stripper ’Stage at which it may be said that water flooding is the only means
of producing additional oil, the four proposed injection wells having a total‘

productive capacity in excess of 2,000 barrels of oil, per month., In view

questionable projects to be classifiéd as water floods and 'eligible for consid+
eration of capacity allowables, I recommend that the application ot Cities

Sé;-vice for a pilot water flood be denied, but that the applicant be permitted

Further, that the applicant be 'requifed to limit the amound of water
injected into the four injection Wells to an amount that will permit livrnitibng
the production without waste to onlgr thaft amount of oil obtained by assigning
top allowable to those wells on the 1easve which, by bottqfn hole pressure datg
and pi‘oductivjty d‘;;.ta, indicate that the injection project is having a marked
effect upon t.hem,- plus the top allowable for injection wells, The allowable

for the injection wells should be permitted to be produced from any such




No. 38-57

DOCKET: -EXAMINER HEARING JANUARY 7, 1958

0il Conservation Commission 9 .a.m. Mabry Hall, State Capitol, Santa Fe, NM

The follow1ng cases W111 be heard bhefore Danlel S. Nutter, Examiner:

Q@SE 1356: Application of Cltles Service 0il Company for perm1531on
to institute a pilot water flood project in Township 14

" South, Range 31 East, Caprock-Queen Pocl, Chaves County,
New Mex1co Appllcant, in the above—styled-cause,“seeks

- permission to institute a pilot water flood project in the
Caprock-Queen Pool, Chaves County, New Mexico, by injecting
water into the Queen formation through the following intake
wells:

s —ro -
—

{ ' Government "B" No. 5, NW/4 NE/4 Section 10;
g - -Government "B" No. 6, SE/4 SE/4 Section 3;.
i Government "B" No. 10,NE/4 SE/4 Section 3;
: Government "B' No. 14,SE/4 SW/4 Section 3,

s

; 4 all in Township 14 South, Range 31 East.

Lo B

CASE 1357: Application of Standard Oil Company of Texas for an order
' authorizing the production into a common tank battery of
all oil produced from five leases in the Atoka Pool, Eddy
County, New Mexico. Applicant, in the above-styled cause,
seeks an order authorizing the production into a common

. tank battery of all oil produced from the Atoka Pool from
the following described leases; SW/4 SE/4, NW/4 NW/4, NW/4
SE/4, SE/4 NW/4, and SW/4 NE/4 of Section 12 Townshlp 18
South Range 26 East Eddy County, New Mex1co

CASE 1358: Application of Magnolla Petroleum Corpany for an order
. ’ cancelling Order R-984, and granting authority to commingle
the liquid hydrocarbons produced from the Pictured Cliffs
and Mesaverde formations into central tank batteries located
"on certain leases in the Blanco Mesaverde Gas Pool, Tapacito-
Pictured Cliffs Gas Pool and certain undesignated Pictured
Cliffs and Mesaverde gas pools in Rio Arriba County, New
Mexico. Applicant, in the above-stvled cause, seeks an :
order cancelling Order No. R-984, and granting authority to
commingle the liquid hydrocarbon production from the Pictured
Cliffs and Mesaverdc formations into central tank batteries
located on certain of the applicant's leases in Township 26
North, Range 2 West; Township 26. North, Range 3 West; Town-
ship 27 North, Range 2 West, and Township 27 North, Range 3
West, in Rio Arriba County, New Mexico.

CASE 1359: - Application of E1 Paso Natural Gas Company for an order

» extending the time allowed for making annual deliverability
and shut-in pressure tests, and requesting allowables for
237 gas wells in certain prorated, non-prorated, and un-
designated gas pools in San Juan and Rio Arriba Counties,
New Mexico. Applicant, 'in the above-styled cause, seeks an

{
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Docket No. 38-57 | ‘ ' .

CASE 1359 continued

order extending the time allowed for making annual deliver-
ability and shut-in pressure tests, and requesting allowables
for 237 gas wells in the Blanco Mesaverde Fulcher Kutz- ,
Pictured Cliffs, West Kutz-Pictured Cllffs Aztec-Pictured v
Cliffs, South Blanco-P1ctured Cliffs, Ballard-Plctured Cxlfis,
Otero, Canyon Largo, Fast Companero Dakota, Tapacito, West '
Kutz-Fruitland, North Los Pinos—Fruitland,xand,South Los
Pinos~Fruitland Gas Pools and in undesignated Fruitland,
Pictured Cliffs, and La Ventana gas pools in San Juan and
Rio Arriba Countles New Mexico.

Application of Gulf Oil Corporation for ahaorderisuspendihg

. the cancellation of underage accrued to eight gas wells in

the Eumont, Jalmat, Tubb, and Blinebry Gas Pccls, Lea County,
New Mexico. Appllcant in the above-styled cause, seeks an
order suspending the cancellation on January 1, 1958, of the
underage accrued to the following gas wells in the Eumont,
Jalmat, Tubb, and Blinebry Gas Pools:

Eumont Pool

Bell-Ramsay St. “C" No. 1, NW/4 SE/4 Section 34,
Township 20 South, Range 37 East

Jalmat Pool

Arnott-Ramsay "E" No. 2, SW/4 SE/4 Section 16,
Township 25 South, Range 37 East

Arnott-Ramsay "E" No. 5, SW/4 NW/4 Section 186,
Township 25 South, Range 37 East '

J. R. Holt "A'" No. 2 SE/4 SW/4 Section 16,
Township 24 South, Range 37 East

Tubb Pool

Hugh No. 7, NE/4 NW/4 Section 14, Township 22
South, Range 37 East

Harry Leonard "E" No. 4, NE/4 NE/4 Section 16,
Township 21 South, Range 37 East

Blinebry Pool

J. N. Carson "A" No. 4, SW/4 SE/4 Section 28
Township 21 South, Range 37 East )

H. Leonard "E" No. 4, NE/4 NE/4 Section 16,
Township 21 South, Range 37»East

all in Lea County, New Mexico.
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CASE 1361: Application of The Texas Company for an order suspending
the cancellation of underage accrued to two gas wells in
the Eumont Gas Pool and Jalmat Gas Pool, Lea County, New
Mexico. Applicant, in the above-styled cause, seeks an
order suspending the cancellation on January 1, 1958, of
the underage accrued to the following gas wells in the
Fumont and.  Jalmat Gas Pools:

Texas Company Riddel Well No. 2, NE/4 NE/4
Section 12, Township 21 South, Range 36 East;

Texas Company State of New Mexico "B" (NCT-2)
Well No. 3, NW/4 NW/4 Section 16, Township 23 .
South, Range 36 East;

" all in Lea County, New Mexico.

CASE 1362: Application of Schermerhorn 0il Corporation: for an order
suspending the cancellation of underage accrued to one
well in the Eumont Gas Pool, Lea County, New Mexice,
Applicant, in the above-styled cause, seeks an order.
suspending the cancellation on January 1, 1958,vof the
underage accrued to the follow1ng named gas well in the
Eumont Gas Pool

Schermerhorn 0il Corporation Gulf-State
No. 1 Well, SE/4 SW/4 Section 31, Township
- 18 South, Range 37 East,

Lea County, New Mexico.

CASE 1363: Application of J. C. Watson Drilling Company for an order
< . authorizing the use of vacuum pumps on certain wells in the
Roberts Pool in Lea County, New Mexico. Applicant, in the
above-styled cause, seeks an order authorizing the use of
vacuum pumps on its Trimbie No. 1 Well located in the NE/4
NE/4 Section 11, Township 17 South, Range 32 East, and its
Trimble No. 2 Well located in the SE/4 NE/4 of said Section
11, in the Roberts Pool, Lea County, New Mexico.

CASE 1364:  Application of Cities Service 0il Company for an oil-oil
. dual completion in the Vacuum Pool and Vacuum-Seven Rivers
Pool in Lea County, :New Mexico. -Applicant, in the above-
styled cause, seeks an order authoriz1ng the dual completion
of itse State "K" No. 2 Well located 1980 feet from the North
, line and 660 feet from the East line of Section 27, Township
- a ; : ‘17ASouth Range 35 East, Lea County, New Mexico, in such a
h : , manner &as to permit the production of oil. from the Vacuunm
Pool through one inch tubing and oil from the Vacuum-Seven
Rivers Pool through two inch tubing.
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CASE 1365:

CASE 1366

' styled cause, seeks an order authorizing the dual completion

. South line and 850 feet from the East line of Section 26,

‘New Mexico, in such a manner as to permit the production of

CASE 1368:

" ing its Etcheverry Unit Agreement embracing 1,920 acres,

ir/

Application of Cabot Carbon Company for an cil-oil dual
completion in the King-Devonian Pool and King-Wolfcamp
Pool in Lea County, New Mexico. Applicant, in the ‘above-

of its H. L. Lowe "B" Well No., 1, located 467 feet from the

Township 13 South, Range 37 East, Lea County, New Mexico,
in such a manner as to permit the production of oil from
both the King-Devonian Pool and King-Wolfcamp Pool through
paralle! strings of 14 inch tubing.

Applicatlon of Signal 0il and Gas Company for an oil-gas
dual completion in" the Skaggs Pool and an undesignated
Drinkard gas pool in Lea County, New Mexico. Applicant,

in the above-styled cause, seeks an order authorizing the
dual completion of its Fred Turner No. 1 Well located 6F({
feet from the ‘South line and 560 feet from the East line of
Section 6, Township 20 South, Range 38 East, Lea County,

oil from the Skaggs Pool and gas frcm an undesignated Drinkard
gas pool through parallel strings of tubing.

Application of Felmont 0il Corporation for 2:»roval of its
Etcheverry Unit Agreement in Lea County, Nexw :‘exico.
Applicant, in the above-styled cause, seeks &.. order approv-

more or less, of State of New Mexico lands consisting of
S/2 Section 32, S/2 Section 33, Township 14 South, Range 34
East, and all of Sections 4 and 5, Township 15 South, Range
34 East, Lea County, New Mexico.

Application of Ambassador 0il Corporation for an order
granting approval of applicant's proposed pilot water flood
project in the Square Lake Pool in Eddy County, New Mexico.
Applicant, in the above-styled cause, seeks approval of its
proposed pilot water flood project for the purpose of secon-
dary recovery in which water will be injected into the
Grayburg and San Andres formations through six injection
wells located in the SW/4 NW/4, SW/4 SW/4, NE/4 SW/4, and . '

'S¥/4 SE/4 of Section 29, and NE/4 SE/4 of Section 30, and
“the NE/4 NW/4 of Section 32, Township 16 South, Range 31
‘East, Square Lake Pool, Eddy County, New Mexico.




OIL CONSERVATION COMMISSION
P. O. BOX 871
SANTA FE, NEW MEXICO

Feoruary 14, 1958

- Mr. Alfred 0. Holl
"Cities Service 0il Co,
Bartlesville, Oklahoma -

Bpartxf; Holl:

. We anclose two copies of Order R-1128 issued February 12, 1958
by ths 0il Conservation Commission in Case 1356, which was heard on.
;'January 7th at Santa Fe.

Very truly yours,

A. L. Porter, Jr.
Secretary - Director

Encls.‘

= «1./'
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OIL CONSERVATION COMMISSION
P. O, BOX 871
'SANTA FE, NEW MEXICO

February 14, 1958

. ¥r. Jack Campbell

Campbell & Russell
Roswell, New Mexico

Dear Mr. ‘Campbellz

On behalf of your elient, Graridge Corporét,ion, we enclose two
copies of Order R-1128 issued February 12, 1958, by the Oil Conserve-
tion Commission in Case 1356, which was heard on January Tth at Santa
Fe. . ’ : '

Very truly yours,

A. L, POT’tBI‘. Jre
Secretary - Director

bo
Enecls.




~-011-Congervation Commission

BOX 97
HOBBS, NEW MEXICO

November 12, 1957

f;,sz: L,,} .

2D

State of New Mexico SR T e Ch o e

Box 871

Santa Fe, New Mexlco

Attn: Mr, A, L, Porter ' -
Rer Application for Permit under Rule 701 to
Inject Water, Caprock Queen Pool, Chaves
. County, New Mexico
Gent.lemem

Cities Service 0il Company hereby makes appl:.cation to the 0il Conserva-
tion Commission for an order authorizing the injection of water :mt.o the
Queen Sand formatioh in the Caprock Cueen Pool, Chaves County, New Mexico,

In support

of this application, Cities Service Gil Company respectfully

submits the following.

1.

2,

3.

Attached hereto is a plat marked Exhibit *A" of the
Caprock Queen Pool area showing the location of the
proposed water intake wells, the location of all oil
wells, the names of Lessees within one~half mile of
all proposed water intake wells and the names of all
offset operators.

All wells within one-half mile of the proposed water
intake wells are now producing from the Queen Sand,
Permian Age. The Queen Sand is the only known: pmduc-»
ing formation in the imediate area inwlved with this
application,

Injection of water is to be made i.nte the Queen Sand
encountered at an approximate depth of 3050', The net
pay section of the Queen Sand in the area’ ‘of the pro-
posed water intake wells is from L to 8', Attached
hereto and marked Exhibit “B* is a schematic drawing
showing the casing program, top of pey and total depth
of the four proposed water imtake wells, A copy of
the Gamma Ray Neutron Log of the Governmemt “B* No. 5
is attached marked Exhibit "C* and is the only log now
available on the four proposad water intake wella, The
rames and locations of the propoaed water intake wells
are as follows:




0il Conservation Commission -2 , November 12, 1957

Government “BY No. 5, N‘*J/h NE/A, Section 10,

Govermmt "B" No. 6, SE/4 SE/h4, Section 3,
T~1~S, R=31=E;

| .+ Government "B* No. 10, NE/i SE/i, Section 3,
R | T-U-S, R3L-E;

Government "HB' No, 14, SE/L SW/L, Section 3,
T-14-5, R-31-E, ‘

L. The casing program followed during development for wells in.
* the vicinity of the proposed intake wells was to set
sufficient surface casing to protect the fresh water sands
and to set the oil string from the surface to the top of
"the pay. Casing Leakage tests will be performed and
casing will be repaired if found unsatisfactory. Injec~
- tion of water will be made down tubing with a packer set
near the bottom of the casing as shown in the schematic
diagram, Exhibit vB",
5. Water will be injected into the Queen Sard and will be
obtained from the Ogallaha formation in Section 24,
~ T=14~S, R-31-E. Approval for the use of fresh water for
waterflooding purposes has been granted by the State
Engineer of the State of New Mexico., It is estimated
that the water injection rate will be approximately 400
barrels per ‘day per intake well.
6. All intake wells are located on leases owned by the
applicant and will be operated by the applicant, Cities
Service 0Oil Company, :

It is respectfully requested that the 0il Conservation Commission schedule
a hearing at an early date at Santa Fe, New Mexico, to consider Cities
Service 0il Company's application for a permit under Rule 701 to inject
water into wells described heretofore, A copy of this application has been
sent by registered mail to ea,ch operator named on the attached miling

listu :
Very truly yours,
CITIES SERVICE OIL 00
' D. D. Bodie .- S
EFM/gb _ Division Superintendent
Attachs, : : _




MAILING

0il Conservation Commission (3)
State of New Mexico

P. O, Box 871

Santa Fe, New Mexico

Gulf 0il Corporation (1)
P, O. Box 962
Roswell, New Mexmo

Late 0il Company (1)

P, 0, Box 670

San Angelo, Texas

John H, Trigg Company (1)
Box 5629
KRoswell, New Mexico

LIST

0il Conservation Commission (1)
P. O Box 2045
Hobbs, New Mexico

L., B, Hodges (1)
P. O. Box 671
Roswell New Mexico

Neville G, Penrose, Inc, (1)

1813 Fair Building

Fort Worth » Texas

R.R, &iooley (1)

Loco Hills, New Mexico
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CITIES SERVICE BUILDING
BARTLESVILLE. OKLAHOMA .

March 11, 1958

(011 Conservation Commission
State of New Mexico

P.0. Box 871

Santa Fe, New Mexico

Attention: Mr, A, L, Porter, Jr,

Re: Case No, 1356, Order No, R-1128, Authorizing _ )
‘Cities Service 0il Company to Institute a : N : o
Pilot Waterflood Project in the Caprock-Queen
Pool, Chaves County, New Mexico,

Gentlemen:

Cities Service Oil Company herewith makes application t¢ amend
Order No. R-1128, dated February 12, 1958, and issued in Case No, 1356,
authorizing the institution of a pilot waterflood project on its Government

UB" lease in the Caprock-Queen Pool Chaves County, New Mexico, to include
the following provisions: ‘
1, The transfer of the(full unlt allowable from water injectlon

‘wells to other wells on the Govermment "BY lease, ) f‘
P o 3»

: 2, The establlshment of a lease allowable tofﬁe the multiple of
the top unit allowable, and the total number of:wells “‘on the lease, said
allowable to be .produced in any proportion:from the wells on the lease,

3, The authorization by admlnistrative approval, without notice
and hearing,’ for additions to or deletions from the pilot areﬁland/or
injection wells, oo A

-

It is respectfully requested that this matter be docketed and set
for hearing. A copy of the application has been sent to each operator »
rniamed on the attached mailing 1list.,

‘ B o Yours very trﬁly,
- f . : CITIES SERVICE CIL COMPA
o S _ﬂ_~.' . ) . : .

R, E. Adams _
Proration Engineer.

REA:pg
Attach. -
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0il Conservation Commission (3)
State of New Mexico

P.0. Box 871

Santa Fe, New Mexice

Gulf 0il Corvoration (1)
P.0. Box 962
Roswell, New Mexico '

Late 0ii Company (1)
P.0. Box 670
-San Angelo, Texas

John H, Trigg Company (1)
P,0, Box 5629
Roswell; New Hexdeos

ING LIST

0il Conservation Commission (1)
P.0, Box 2045
Hobbs, New Mexico

L, B, Hodgeé (1)
P.0. Box 671 ‘
Roswell, New Mexico

Neville G, Penro :, Inc, (1)
1813 Fair Building
Fort Worth, Texas

R, R, Wooley (1)
P.U, Box 398
Loco Hills, New Mexico-



BREFORE THY CIL CCNSERVATICN COMMISSION
OF 1Y STAYE OF NEW MEXICO

IN THE MATTER OF 116 IARING
CCALLYD BY TR QXL CONGERYATION
COCMMISSION OF THE STATE OF NuW
 MEXICO FOR THE PURPOSYE OF

- CONSIDERING:

r - ’ “  CASE NO., 1356 -
Order No., R3-1128

 APPLICATION OF CITIES SERVICE OIL
 COMPANY FOR PERMISSION 7O INSTITUTE
A PILOT WATER FLOOD PROJECT IN THE
| CAPROCK~QUEEN TOOL, CEAVES COUNTY, )
| NEW MEXICO. L

ORDER OF THE COMMISSION

BY THE COMMISSION: | o

',.
i
’.l
l
l
i
i
B
i

This cause came on for hearing at 9 o'clock a.m. on
!January 7, 1958, at Santa ¥e, New Mexico, before Daniel S, Nutter,

i Examiner duly appointed by tho New Mexico 0i1 Conservation Con-~
=m1581on hereinafter referred to as the "Commission,' in accordance
w1th Rule 1214 of the Commission Rules and Regulations. ;

: HOW, on this g’day of February, 1958, the Commission, a
qusrum being present, ving considered the application, the eviden¢e

'~udduced and the recommendations of the Examiner, Dagiel S. Nutter,

sa&d being fully advised in the premiseb,

FINDS: / K o
. ) b
(1) That due public notice having been given as required
by law, the Commission has jurisdiction of this cause and the
subject matter thereof. _

(2) 'Mat the applicant, Cities Service 0il Compuny, is
the owner and cperator of the following named oil wells in the.
Caprock-Queen Pool, Chaves County, New Mexico, to-wit:

I Government 'B" No. §, NW/4 RE/4 Section 10;
| . Geverument "B No., 6, SE/4 SE/4 Section 3;
. Government '"B'"'" No. 10, NE/4 SE/4 Section 3;
Government B No. 14, 8E/4 S%W/4 Section 3;

"1 all in Township 14 South, Range 31 East, NMPM.:

: (3) That the applicant proposes to inotitute a pilot water
' £lood project in Township 14 South, Range 31 East, NMPM, by the :
- injection of water into the Gueen formation in the Caprock—Queen ;
" Pool through the four welis described above at an approximate rate !
- of 400 barrels of water per day per well. -

i (4) That at the time this case was heard the tfour
proposed injection wells had a total produciive capacity in excess
. of 2000 barrels of oil per month which is more or less representa-~
' tive of the average productive capacities of the other wells in the

| area.
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Case No. 1306
Orxdoer Ko. R-1izd

(&) That the production of oil from the wells in the

Csubject arvea has not declined to the polni where additional oil

Lay Do rooovered ouly by wuicer flooding ox by other secondary

crecovery wmethods, and that the subject area mnay be said to be in

tvhe primary iecovery stage.

(6) That the injevtion of water, at the present time,

g1nto the Queen formation of the Caprock—mueen Pool through the
" four wells described above may stimulate the primaxry recovery of
011l in the immediate area of the injection wells, but that the

Proposed program is not, however, a water flood project for
jpurpbses of secondury recovery as that term *s ﬂeuerally understood.

(?) .That no weil should be allowed to receive a dis-

iproportionauc share of the market demand for oil in the State of

‘New Mexico when the production of oil from such well can be
"restricted without causing waste. -

(8) Thet the production from the wells which might be

{affeCted by the proposed injection program could be curtailed
s without causing waste, provided the rate of injection is regulated.

(9) *Yhat the applicant should so regulate the injection .
of ~vater in the propose¢d project as to permit the cuxtailment of
production from the aiffected wells without causiug waste.

(10) That the proposed program will not adversely affect

' the interests of any other operator in tha Caprock-Queen Pool.

(11) That the applicant sbould be permitted to inject
water into the (ueen iormation in the Caprock-Queen Pool through
the four proposed lnjection wells described above, subject to thQ

' foregoing limitations.

IT IS THEREFORE ORDERED:

That the applicant, Cities Service 01l Company, be and

gthe same is hereby authorized to inject water into the Queen

formation in the Caprock-Gueen Pool, Chaves County, New lexico,
through the following described wells

Government ''B" RNo. 5, NW/4 NE/4 Section 10;
Government "B" No. 6, SE/4 SE/4 Section 3;
Government "B No. 10, NE/4 SE/4 Section 3;
Government "B" No, 14, SE/4 SW/4 Section 3,

i all in wanship 14 South, Eange 31 East NMPM;

PROVIDED HOWEVER, That the applicant shall reg:ulate

 the injectlioa of water intv the above-described wells so that

" the production from the wells affected by the injection project

i can be prorated without causing waste.

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

. hereinabove designated.

STATE OF NEW MEXICO
OIL CONSERVATION COMMISSION

2«.
EDWE%CL HECHEH Chairman

- ."//,‘. = -
T ’/_’,,. -

MURBAS?"E. MORGA Mémber

A. %, PORTER,” Jr., Mewber & Secretary




No . 10-58

DOCKET: EXAMINER HEARING APRIL S.Migﬁﬁ

OIL CONSERVATION COMMISSION‘gﬂg.m,. MABRY HALL. STATE CAPITOL, SANTA FE, NM

. The following cases wiil be heard before Elvis A Utz; Examiner;

CASE

1356

R

L

CASE

1404 -

CASE

1405:

CASE

1406

CASE

1407 :

Application of Cities Service 0il Cowpany for an order amend-
ing Order No, R-1128. Applicant, in the abeve-styled cause,
seeks an order amending Order No. R-1128 to authorize the
transfer of allowable from water injection wells to other well
on the same basic lease, to establish a lease allowable for
the applicant's Government "B'" Lease., and to authorize admin-
istrative approval for additions to, or deletions from the
pilot area and/or injection wells. ) R

Application of Continental 0Oil Company for permission to
produce more than eight oil wells: into a common tank battery.
Applicant, in the above-styled cause, seeks an order author-
izing the production of a maximum of eleven 0il wells in the
Jalmat Gas Pool into a comnfon tank battery. Said wells are
located on the applicant’s Eaves A-19 lease comprising the S/2,
S/2 NW/4, and NW/4 NW/4 of Section 19, Township 26 South, Range
37 East, .Lea County, New Mexico. '

Application of Continental 0il Company for an o0il-oil dual
completion. Applicant, in the above-styled cause, seeks an
order authorizing the dual completion of its A. M. Lockhart
B-14 "A" No. 1-D Well, located :1980 feet from the North line
and 660 feet from the East line of Section 14, Township 21
South, Range 37 East, Lea Ccunty, New Mexico. in such a manrmér
as to produce o0il from the Terry Blinebry 0il Pcol and oil from
the Drinkard 0il Pool through parallel strings of tubing.

Application of Continental 0Oil Company for a non-standard gas
proration unit. Applicant, in the ahove-styled cause; seeks

an order establishing a 200-acre non-standard gas provation

unit in the Eumont Gas Pool cconsisting of the S/2 S/2 and the
NW/4 SW/4 of Section 13, Township 2C South. Range 37 East, Lea
County, New Mexico, said unit to be dedicated to the applicant’'s
SEMU Permian Well No. 41 located 660 feet from tbe bOuth and

‘East l1lines of said Section 13.

Application of Delhi-Taylor 0il Corporation for a nron- Standard
gas proration unit. Applicant, in the above- styled cause,

seeks an order establishing a 169 .42-acre non-standard oras
proration unit in the Aztec-Pictured Cliffs Gos Pocl COHSIStlng
of the SW/4 and S/2 NW/4 of Section 31, Township 29 North,

Range 8 West, San Juan County, New Mexico, said =unit to be

"dedicated to the applicant's Prichard Well No. 4-C., located

1450 feet from the South lire and 790 feet from the West line
of sald Section 31.
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CASE 1408:. Application of Delhi-Taylor 0il Corporation for a non-standard
gas proration unit. Applicant, -in the above-styled cause,
seeks an order establishing a 170.58-acre non-standard gas
proration unit in the Aztec-Pictured Cliffs Gas Pool consist-
ing of the SW/4 of Section 30 and the N/2 NW/4 of Section 31,
all in Township 29 North, Range 8 West, San Juan County, New
Mexico, said unit to be dedicated to the applicant's Jones
Well No. 3, located 1750 feet from the South line and 1090

- feet from the West line of said Section 30. -

CASE 1409 Application of Gulf 0il Corporation for an oil-o0il dual
completion. Applicant, in the above-styled cause, seeks an
order authorizing the dual completion of its Lea State M"CL"
“Well No. -1, located 2651 feet from the North line and 1650
feet from the East line of Section 2, Township 16 South, Range
32 East, Lea County, New Mexiceo, in such a manner as to permit
the producticn of o0il from the Wolfcamp- formation adjacent to
the Anderson Ranch-Wolfcamp Pool and oil from the Anderson
Ranch-Devonian Pool through parallel strings of tubing.

CASE 1410; Application of Gulf 0il Corporation for an oil-oil dual
. completion. Applicant, in the above-styled cause, seeks an

order authorizing the dual completion of its Lea State "R"
Well No. 1, located 990 feet from the North line and 660 feet
from the East line of Section 2, Township 16 South, Range 32
East, Lea County, New Mexico, in such a manner as to permit
the production of 0il from the Wolfcamp formation adjacent
to the Anderson Ranch-Wolfcamp Pool and oil from the Anderson
Ranch-Devonian Pool through parallel strings of tubing.

CASE 1411 ; Application of Gulf Oil Corporation for an 0il-o0il dual
completion. Applicant, in the above-styled cause, seeks an
order authorizing the dual completion of its J. F. Janda "F"
Well No. 3, located 1980 feet from the North and West lines
of Section 4, Township 22 South, Range 36 East, Lea County,
New Mexico, in such a manner as to permit the production of
- 0il from the Jalmat Gas Pool and oil from the South Eunice

(0il) Pool through parallel strings of tubing. .

CASE 141Z: Application of John M. Kelly for a non-standard gas proration
’ unit. Applicant, in the above-styled cause, seeks an order

establishing a 240-acre non-standard gas proration unit in the
Eumont Gas Pool consisting of the E/2 SwW/4, W/2 SE/4, and W/2
NE/4 of Section 16, Township 19 South, Range 37 East, Lea
County, New Mexico, said unit to be dedicated to the applicant's
Humble State No. 1 Well located 1980 feet from the South and
West lines of said Section 16.

; CASE 1413: Appiication of Austral 0il Exploration Company for an exception

e B ; to" Rule 309 of the Commission Rules and Regulations. Applicant,

- 4 in the above-styled cause, seeks an order authorizing it to
commingle the production from all wells completed in the Town-
send-Wolfcamp Pool, Lea County’, New Mexico, on the following
described leases: T
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CASE 1413

Continued: W. M. Snyder "B" Lease -~ Township 16 South, Range 36 Fast
Section 6: Lots 9, 10, 15, & 16

. and SE/4

W. M. Snyder "C" Lease - Township 16 South, Range 36 Fast
Section 5: Lot 5
Secticn 6: lots 1, 7, & 8

CASE 1414: Application of The Texas Company for an o0il-oil duail completion.’
) Applicant, in the above-styled cause, seeks an order authori-

zing the dual completion of its C. H. Weir "B" Well No. 1,
located in the SE/4 NE/4 of Section 11, Township 20 South,
Range 37 East, Lea County, New Mexico, in such a manner as to
permit the productlon of oil from the Skaggs-~Drinkard Pool and

- 0il from an undesignated Glorieta oil pool through palallel

- strings of tubing. :

CASE 1415.; Application of Phillips Petroleum Company for authority to
effect an 0il-0il dual completion and to commingle the
production from two separate pools. Applicant, in the above-
styled cause, seeks an order authorizing the dual completion
"of its Santa Fe Well No. 18, located in the NW/4 NE/4 of
Section 34, Township 17 South, Range 35 East, Lea County, New
Mexico, in such a manner as to produce oil from the Yates
formation adjacent to the Vacuum-Yates Pool and from the
Vacuum (San Andres) Pool through parallel strings of tubing.
Appllcant further seeks authorlty to commingle the 0il produced
from the separate reservcirs in common storage after measuring
the Yates 0il through dump- type meters.

CASE 1416:; Application of Aztec 0Oil and Gas Company for a non-standard

, location. Applicant, in the above-styled cause, seeks an
order authorizing a non-standard gas well location for its
Culpepper-Martin Well No. 9, io be located 1850 feet from the
North line and 1950 feet from the West line of Section 30,
Township 32 North, Range 12 West, Blanco Mesaverde Pool, San
Juan County, New Mexico. '

CASE 1417: Application of Sinclair 0il and Gas Company for an oil-oil

dual completion. Applicant, in the above-styled cause, seeks

an order authorizing the dual completion of its A. M. York

"B" Well No. 2, located in the NE/4 NE/4 Section 20, Township

21 South, Range 37 East, Lea County, New Mexico, to pxoduce oil -
from the Tubb Gas Pool and from the Drinkard Cil Pool through
parallel strings of tubing.

CASE 1418: Application of Shell 0il Company for an exception to Rule 309
of the Commission Rules and Regulations. Applicant, in the
above-styled cause, seeks an order authorizing the transporta-.
tion, prior to measurement, of 0il produced on its E. W. Mudge

‘ No. 4 Lease, comprising All of Sections 21, 28, 33, and 34, to
S R ' its I.. M. Phillips No. 2 Lease, comprising the S/2, NE/4, and
’ ' Lots 1 and 2 of Section 4, N/2 Section 9, SW/4 and E/2 Section
10, All Section 15, N/2 and SE/4 Section 22, and W/2 Section 27, -
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- CASE 1418

Docket No.

ir/

Continued:

10-58 Examiner Heariﬁg April 9, 1958

all in Township 25 North, Range 12 West, San Juan County,
New Mexico. Applicant further seeks authority to commingle
the production from each of said leases after separately
measuring said production by means of positive displacement
meters. : o ‘ .
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NEW MEXICO
OIL CONSERVATION COMMISSION -
P. O. Box 871
Santa Fe, New Mexico

Date_ November 22, 1957

Cities-Serviece 0il Company
P.0. Box 97
Hobbs, New Mexico -

Gentlemen:

Your appliéation for .. watar injectjon in the Caprock Pool

dated . yNovember 12, 1957 " has been received, and has been tentatively

scheduled for hearing before an Examiner . on

A copy of the docket will be forwarded to you as soon as the matter is
advertised.

Very truiy yours,

A. L. PORTER Jr,,
Secretary-Director

ga
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OlL CONSERVATION COMMISSION
P. O. BOX 871

SANTA FE, NEW MEXICO

May 5, i958

Mr. Howard Bratton
Hervey, Dow & Hinkle

- P,O, Box 547

Roswell, New Mexico

‘Dear Mr. B ratton:

'On behalf of your client, Cities Service Oil Company, we

_enclose two copies of Order R-1128-A issued May 5, 1958, by the

Oil Conservation Commission in Case 1356, which was heard on
April 9th before an’'examiner at Santa Fe. L -

Very truly yours,

A. L. Porter, Jr.
Secretary - Director

bp .
Encls,
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BEFORE THE OIL CONSERVATION COMMISSION
OF THE STATE OF NEW MEXICO

IN THE MATTER OF THE HEARING
' CALLED BY THE OIL CONSERVATION
" CONMISSION OF THE STATE OF NEVW

© by law, the Commission has jurindiction of this cause and the
g,-ubjoct matter thereof, s

- County, Wew Mexico, through four wells located on the upplicant ]

- regulate the 1njoction of water into the above-referenced wells so
. that the production from the wells affected by the injection projea
“ could be prorated withcut causing waste.

: referred to above, and to authorize the transfer of allowables
; from injection wells to producing walls and to estahlish a lease |
" allowable for its Government '"B" Lease which consists of all of

: APPLICATION OF CITIES SERVICE OIL

. IN THE CAPROCK-QUEEN POOL IN CHAVES
"COUNTY, NEW MEXICO,

BY TEE COMMISSION;

 evidence adduced and the recommendations of the Examiner, Elvis A.
S Ute, “nd being fully advised in the premises,

MEXICO FOR THE PURPOSE OF
CONSIDERING: :
' CASE NO. 1356
Order No. R-1128-A

COMPANY FOR AN ORDER AMENDING ORDER
RO, R-1128 TO PROVIDE FOR A UNIT
ALLOWABLE FOR ITS WATER FLOOD PROJECT

ORDER OF THE COMMISSION

This cause came on for hearing at 9 o'clock a.m. on April
9, 1958, at Santa Fe, New Mexico, before Elvis A, Utz, Examiner
duly appointod by tho New Mexico 0il Conservation Commission, herei
after referred to as the “"Commission;" in accordance with Rule 1214
of the Commission Rules and Regulatlons. _

NOW, on this b day of May, 1958, the Commission, a
quorum being present, ving considered the application, the

FINDS:
(1) That due public notice having been given as required

(2) That the applicant Cities Service 0il Company, was
authorized by Order No. R-1128 dated February 12, 1958, to inject
water into the Queen formation im thes Capreck-auesn Pool Chaves

Government "B" lease in Section 3 and Section 10, Towmship 14 South
Range 31 East, NMPM, with the limitation that tho applicant should

{2} That Cities Service 0Oil Company by this application,
seeks the amendment of Ordexr No. R-1128 to deiei¢ iha limitation

£

Section 3 and the K/2 of Section 10, Township 14 South, Range 31
‘East, WMPM, Chaves County, New Iexico, and further to authorize
adninistrative approval, without nctice and bearing, for additious
to or deletions from the subject pilot water flood project.

t




s
Case No, 135G
Order No. R-1128-2A

{£) Thai according to the prepoaderance of the ovidence

presented at the April 9 hearing referrsd to above, the primary
production from the applicant's Government "'B" Leanse will have
declined to the ‘stripper' stage by the time the aforementioned

“water injection project has become effective,

3
!

(8) That in view of finding (4), he aforemen*ioned water !

}injection program should be considered as s bona fide water flood

: presented at the April 8 hearing in thig cama. only thosve producing
“: wélls which either directly or diugonally oftset the water injectiom
! wells can reasonably be expected to be affected by the water

: injection project, and that allowable benefit as a result of water
‘éinJection should theraforo be 1imitad to those wells.

?3¢ranzoa any excopticn t2 the normal allowable forwula as a result
. of the aforementioned water injection program until such time as

i or diigonally offset the aforementioned water injection wells are
‘not located on the applicaut’'s Goverument "B lLease, to-wit:

" all in Chavos County, New Mexico. _ ‘ _ i

gprojeb» ior purposes of sccondary recovery.

(6) That Oxrdexr No. R—llza should be amended to delete thei

i production.limitation referred to above and that the applicant shou d
‘be authorized to transfer top allowables for sach of the above-

» referenced inJection wells to producing wellu within the pilot area |
‘on the applicant's Government '"B" Lease,

" (7) That according to the preponderance of The evidence

(8) That threa of tha producing wells which either directly

Cities Service 0il Company State "AN" Well No. 1
SW/4 8W/4 Section 2, Township 14 South, Range 31 East

‘Cities Service 0il Company State "AN" Well Ro. 2
NW/4 8W/4 Section 2, Township 14 South, Range 31 East

Neville G. Penrose Alston Weil No. 2 |
NW/4 NW/4 Section 11, Township 14 South, Range 31 East

(9) That the three wells described above should not be

. the tracts on which they are located are unitized with the applicant's

: Governsent '"B'' Lease.

(10) That within the limitations set forth above, the |

' allowable during any given moath for the producing wells which
. either directly or diagonally offset the authorized water 1nJeotion
" wells should be assigned in accordance with the monthly nominations*

by the applicant as filed on Form C-127.

f flood project and authorization of water injection wells ghould be§
i asccomplisbhed only after notice and hearing in order to more closoly

i
)

' supervise the development of such 'projects.
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IT IS THEREFORE ORDERED:

(1) That those wells on the applicant's Government "B"
lease which either directly or diagonally offset the 40-acre tr racts

. on which authorized water injection wells are located be assigned
. an allowable equal to the nomination of the applicant for maid we11$
a8 filed on Form C-127. Said Form C-127 shall be filed with the

! Commission not later than the 15th of each month for the next

suoceeding month.

PROVIDED HOWEVER “That in pno event shall the total allow-f

%able assigned to the above-reterenced well be greater than an amount
. to be determined by multiplying the number of 40-acre tracts on

which there is located an authorized water injection well, plus i
the number of developed 40-acre proration units _a the applicant'’s !
Government 'B" lLease which either directly or diagonally offset }
the 40-acre tracts on which sajd injection wells are located, times|
the top unit allowabhle for the Caprock-Queen Pool. . E

(2) Tbat in the event all 40-acre tracts which directly
or diagonally offset the aforementioned water injection wells are
unitized, then all of said wells shall be assigned an allowable
equal to the monthly nominations of the unit operator for said wellg
as filed on ¥Form C-127; :

PROVIDED HOWEVER, That in no event shall the total allow-
able ansigacd to saiad wells ‘e greater than an amount to be deter-
mined by multiplying the avuber of 40-acre tracts on which there is! -
located an authorized water imjection well, plus the number of :
developed 40-acre proration units which eithpr directly or diagonally
offset the 40-acre tracts on which said injection wells are located*
times the top unit allowable for the Caprock-Queen Pool,

;
(3) That the application of Cities Service 0il Company

to authorize administrative approval, without notice and hearing,
for additions to or deletions from the subject pilot water tlood

project be and the same is hereby denied.

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

STATE OF NEW MEXICO
OIL CONSERVATION COMMISSION

O L At—

EDWIN L. MECHEM, Chairman ~

(/{ 2‘/ \-/ elee [
A. L. PCRTER, Jr., Member & Secretary




