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BEFORE THE
OIL CONSERVATION COMMISSION
SANTA FE, NEW MEXICO
MAY 12, 1959

CASE 166i Application of Sunray Mid-Continent 011 Company for .

CASE 1665 Application of Sunray Mid-Continent 011 Company for ’

permission to institute a water injection project in:
San Juan County, New Mexico, and for the promulga-
tion of special rules ang regulations in connection
therewith. Applicant, in the above-styled cause,

«s 9 3y

through two wells located in Section 6, Township 25 .
North, Range 12 West, San Juan County, New Mexice,

regulations be promulgategd governing the project, in-:
cluding but not limited to, conversion of additional:
wells to waterp injection without noti ce ang hearing .
and the transfer of allowables from injection wells -
to broducing wells. :

an order authorizing an LPG~gas injection project in:
San Juan County, New Mexico, and for the promlga~

tion of special rules and regulations in connection -
therewith. Applicant, in the above~styled cause, :
seeks an order authorizing a liquerieq petroleum :
gas-gas injection project in the Bisti-Lower Gallup :
01l Pool in San Juan County, New Mexico. Applicant :
proposes to inject liquefied retroleum gas followed :

wells in Townships 25 ang 26 North, Range 12 West,
all in San Juan County, New Mexico. Applicant pro- :
pPoses that special rules and regulations be promul-
gategd governing saig project, such rules being sub- :
stantially the same 288 are set forth in Orderp R-1315,

----—----——-----------------

Daniel §,. Nutter, Examiner.

DEARNLEY . MEIER & ASSGCIATES
GENERAL Law REPORTERS
ALBUQUERQUE. NEW Mexico
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MR. NUTTER: The hearing will come to order, pleass.

‘The first case now will be Case 166L.

MR. PAYNE: Case 166L. Application of sunray Mid-
Continent 011 Company for permission to institute a water injec~

tion project in gan Juan County, New Mexico, and for the promalgay

tion of special rules and regulations in connectlon therewith.
o MRL WHITE: If the Examliner please, 1 am Charles
Wnite of Gilbert, White and Gilbert, Santa Fe, New Mexicé, appPears
ing on benalf of thé applicant, sunray Mid-Cortinent 011 Company.
We have asspcia?ed with us in this case Mr. Bill Loar of. Tulsa,

Oklahoma who will be actively in participation. 1f there is no

ob jection, for the sake of time and ordérly. presentation, we

would like to consolidate Case 166} and Case 167 5.
MR. PAYNE: For the purpose of test;mony, Mr. Vhite?®
MR. WHITE: Yes.

MR. NUTTER: Will you ssad the style of Case 1665,

Mr. Payne?
MR. PAYNE: Case 1665. Application of Sunray Mid-
bontinent o1l Company for an order authorizing an LPG-gas injec-

tion project in San Juan County, New Mexico, and for the promulga-

tion of special rules and regulations in comnssticn therewith.
\

MR. NUTTER: Is there objection to the consolidatioi,
of Cases 166l and 16652 If not, they 411l be consolidated for ths

purpose of taking the testimony only. Would you proceed, Mr. Loayg?
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accounts for all the working interest 1n the are
tion by the Examiner this morning, which is the

the proposed unit area, with the exception of fo

nt. This 1s owned by Val R. Reese and As

g8/2 of the SW of Section 32, Township 26 North,

have ‘sontinuling negotlations with Mr. Reese and

woe anticipate that this will be included.

be able to operate tke anit, protect correlative rights with his

E=1 1

tpact remaining outside.

Gallup, and the state Land Office have all given thelr tentative

approval to
pared in the apDr
an early date.
for this tentative hearing at the end of June.

MR. NUTTER:4 Mr. Loar,

Cases 166l a and 1665, you stated that you wanted
water or LP; gas fo]lowed by gas into certain wells.
MR. LOAR: Yes, sir.
MR. NUTTER: Now, are all of

propose to inject these f1luids lnto located on

eht leases?

gir.

MR. LOAR: No,

longing to Amerada, Phillips, El Paso,

The other parties have =-- excuse meé =<

MR. NUTTER: Somé of these wells,

If it is not, we will
The U.S.G.S., the indian Agency at

the agreements, and the agreements are now .being pre-
oved form and will be submitted for signature at

We anticipate we will have all signatures in time

in the application file in

the wells,which you

They are located on leases be=

and Sunray Mid-Continent.

B

e it e T e 4o o o

a under conslidera-

1dentical area to

ur tenths of one
scciates in the
Range 12 West. Ue

his assoclates, anr

to inject elther

1

Sunray!s Mid-Contin

then, are located
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w
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-the(underwriting agreement ?

will be submitted to the Commission prior to the time that any of

on leases which have not been actually committed to the unit agree

ment?

MR. LOAR: Yes, sir. The unit agreement has not yet
been formally signed. However, we have an underwriting agreement
which has been signed by all of the parties with the exceptlions
of thoée that i mentioned, which contemplates that this unlt will

be formed. It authorizes a conversion, that is, among the partie

1]

it authorizes a conversion of these wells to injectlion services.
MR. NUTTER: Are all of the wells which you propose

to convert to injection located on acreage which is elther covered

by the unit agreement as committed at the present time, or by undep-

writing>ééfééﬁéﬁféA
MR. LOAR: Yes, sir.

MR. NUTTER: So all injection wells are covered by

MR: IJOAR: Yes, Sir .

MR. NUTTER: 1Is 1t expected that the unit agreement

the wells will be authorized as transfer wells?

MR. LLOAR: We will develop that by testimony. However,

we, in the interest of taking care of any correlative rights pro-
blem, we will limit our transfer of allowable pending approval of
the unit by the Commission to the lease on which the injection
well 13 located so that there will be no transfer of the leasé

prior to the formal approval of the unit by‘all parties including

DeEARNLEY - MEIER & ASSOCIATES
GENERAL LLAW REPONMTERS
ALBUQUERQUE. NEwW MEXICO
Phone CHapel 3-6691
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the Commisalon.
MR. NUTTER: Would you proceed, Mr. Loar?
MR. LOAR: We will have iwo witnesses; 1f you would
like to swear them both at this time.
(Witnesses sworn)
PAT KIMBERLIN,
called as a witness, having been first duly sworn oh oath, testi-~

fied as follows:

DIRECT EXAMINATION

BY MR. LOAR:

Q Will you please state your nare and occupation?
A ' My name is Pat Kimberlin. I am a staff research
geologist for Sunray Mid-Continent 0il Company in fPulsa, Oklahoma.

Q Have you testified before this Commission in that

jeapgcity previousiy?

A No, sir, I have not.

j=do

Q Would you briefly state your educational ‘back=: .7
ground? ¢
A I am a graduate of the University of Oklashoma. I

received a Bachelor of Sclence degree in geology in 1951; a Masten

. of Science degree in geology in 1953. I worked for Sunray Mid-

Continent 0il Company rfor approxliatsly five years.
Q AHave you made a study of the Bisti Fileld, essentiall
all the electric logs in the Field, made isopachs, structure maps |

conducted other geological studies in this Fleld?

¥
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:the sw/l;, all of Secﬁion i, all of Section 5, all of Section 6, al

of the sE/h. In Section 20, the NE/li, NE/Li of the NW/lj. In Sec-

A Yes, sir, I have.
(Whereupon, Sunray Mid-Continent
011 Companyt!s Exhibits were
marked for identification.)

Q Will yvou please refer to Exhibit No. 1 and discuss

it briefly? ’

A | Exhibit No.ﬁl is an area map of the Central pori%ion
of the Bisti Field. It includes portions of Township: 26 North,
Township 25 North, Range 1l West, Range 13 West, and Range 12 West
The proposed Central Bisti Unit is shown by a hatched 1ine on
the area map, and in the line it will include the acreage wlthin
the line that will be described as follows: Township 26 North, .
Range 12 West, Section 31, the S/2, 8/2 of the N/2 of Section 31.
In Section 32, the S/2 and the S/2 of the N/2. 1In Sectlon 33, the

8/2 of the SW/l;. In Townshlp 25 North, Range 12 West, in Section

of Section 7, all of Section 8, all of Section 9, and the WW/li of
Section 10. All of Section 16, and Section 17, the ¥/2 and the
SE/l, and the E/2 of the SW/Li, and the ¥W/h of Uhe 8W/li of Sectiof

17. 1In Section 18, the NE/l, and the N/2 of the NW/4, and the N/:

tion 21, the N/2, ihe N/2 of the SE/l, and the NE/L of the SW/k,
all in San Juan County, New Mexlco.
Q Mr. Kimberlin, 1s this the area which is the subjec]

of the two applications before the Examiner this morning, that is

the applicatlion for water injection and the application for the

.

3,

=

ot
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inject’on of LPG followed by gas?

A Yes, sir,

A} Weuld you please proceed with your discussion of thi
Exhibit?

A Thé aréa éﬁciosed by‘ddts and dashes is the LPG

?119§ project, and the cross section that we have used is labeled

red -and labéled B,BB Prime,C,CC Prime,and E,EE Prime,and the pro-

vposed LPG and gas Injection wells are shown by clrcles. The pro-~

posed injeétion wells for gas only are shown enclosed by triangled
The proposed water injection wells are shown enclosed by squares.
Q In addition, you have shown thereon the producing

wells and dry holes?

A Yos, sir.
Q Now, then, will you refer to Exhibit No. 27
A - Exhibit No. 2 1s an electric log portion of the Sun-+

réy ﬁid-Continent‘Federal 1 "¢" in Section 6, Township 25 WNorth,

}Range 12 West. We have chosen this as the type sectlion for the

Lower Gallup formabion.

”Q . A1l right,‘sir, would you proceed to discussing Ex-

" hibit No. 3%

A Exhibit No. 3 is an electric log cross section. It

'is labeled B, BB Prime, and it is also indicated the same on the

area map. It includes the wells, British American No. 1 Marye
in Section l; Township 25 North, Range 13 West; Sunray Mid-qutinr

ent 3 "C" Federal in Section 6, Township 25 North, Range 12 West;

DEARNLEY - MEtER & ASSOCIATES
GENERAL L.AW REPURTERS
ALBUQUERQUE. NEwW MEeXICO
Phone CHopel 3-6691
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l Sunray Mid-Continentt!g L "c" Pederal in Section 6, Township 25
-~
!

North, Range 12 West; Sunray Mid-Continentts 12 "G" Federal in sec-

tion 6, Township 25 North, Range 12 West; Sunray Mid-Continentts
15 "¢" Pederal in Section 8, Township 25 North, Range 12 West:
Sunray Mid-Continent!s 1l "C" Federal in Section 8, Township 25
North, Range 12 West; the Amerada No. 2 J. White 1in Section 9,
Township 25 North, Range 12 West; Shell 1)4- 10 Government in Sec-
tion 10, Township 25 North, Range 12 West; Shell 33-1¢% Government

in Section 15, Township 25 North, Range 12 West; Shell 32-1)

Carson in Section 1, Township 25 North, Range 12 West.
The producing area of the Lower Gallup formation is 11lus-

-
trated in green on this sross section.

Q qus this cness section reflect that the Lower Gallyp
formation 1s continuous and connected in a northwest southeast

direction across the area,which is the subject of these two appli-

cations?
A Yes, sir, it does.
Q . Now then, will you refer to Exhibit No. h?
A Exhibit No. lj is generally a northeast southwest

electric log cross section, and it is labeled C, CC Prime, and it

is shown as such on the area map. Again, we have shown the Lower
Gallup producing area in green. It includes the British American
No. 2 Marye in Section 12, Township 25 Morth, Range 13 West; Sun-
ray Mid-centinent's No. 5 "C" Pederal in Section 6, Township 25

North, Range 12 West; Sunray Mid-Continentts 6 "C" Federal in

DEARNLEY - MEIER & ASSOCIATES
GENERAL LAw REPOR]’ERS

ALBUQUERQUE, NEw MExlco
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Kelley State, Section 16, Township 25 Korth, Range 12 West; EL

lin Section 9, Townshlp 25 North, Range 12 West; Pah American No.

Section 6, Township 25 North, Range 12 West; Sunray Mid-Continent

i "C" Federal in Section 6, Township 25 North. Range 12 West;
Sunray Mid-Continent!s 9 "C" Federal in Section 6, Township 25
North, Range 12 West, and Reese No. 1 Hickman 1n Section 32,Town-
ship 26 North, Range 12 West. |

Q . Does this cross section also indicate that the Lower
Gallup formatlon is continuous and‘connected in a northeast south-
west direction across the proposed area?

A Yes, sir, 1t does.

Q Now then, would you fefer to your last cross section
which is your Exhibit No; 5%

A Exhibit No. 5 is generally a north-gouth electric lod
eross section. It is shown as E, EE Prime on the‘area map. It
includes the El Paso Natural Gas No. "8" Kelley Staté in Section

16,,wahship 25 North, Range 12 West; ElL Paso Natural Gas No. 3

Paso Natural Gas No. 1 Kelley State, in Section 16, Township 25
North, Range 12 West; Phillips No. 1 I-Tah-Nip in Section 9, Town-
ship 26 North, Range 12 West; Shell No. Lh2-9 Phillips in Sectior

9, Township 25 North, Range 12 West; shell No. }41-9 Phlllips,

2, In-Ni-Da-Pah in Section I, Township 25 North, Range 12 West.
Again, we have shown the Lower Gallup producing area

shaded in green.

3

Q Mr. Kimberlin, do all three of these cross sections

DEARNLEY - MEIER & ASSOCIATES
GENERAL LAW REPORTERS
ALBUQUERQUE. NEW MEeXICO
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that you bresenteq,
“~

— ]
in addition to the other goeological woprk that

| you have done in this areq, you to believe that the Lower

The i1nitial watep injection well ig shown enclogeq
) | by s=quares.

It is Sunray Mid-Continent No, 3 ngn

Federal locateqd
in the southwe st quarter of the northwe gt Guarter

in Township 25 North,

of Section 6,
Range 12 West,

and Sunray Mig-

in the SW/l of the SW/lL of Section 6,
North, Range 12 west,

Continent No.
5 ugw Federal

Township 25

Q Now then, would you rerep to Exhibit No.

6, and
state what that 147 _

FIVE W g, AR SN g .y SN

; - A Exhibit No.
! .
ray Mid-

6 is a comnlate Slsciric.log of the Sun-

3 Federgl "gou
6, Township 25 North, Range 12 wegst,

Q

Continent 011 Company? 3 located ir Section

DEARNLEY . MEIER & ASSOCIATES
GENERAL Law ReEPORTERS
ALBUQUERQUE New Mexico
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: . 4816 feet,as illustrated by the electric log.
{ ; Q And was the well at total depth still in the Lower
- | Gallup formation? l
’ » | A Ye$,>sir, it was. I
Q Now then, have you investigated the source of water
% which-ﬁould bégused in thé water injectién pro ject?
? : A Yes, sir, I have. : :
% g .. Wonld you indleate where this ~- the correlative |} = m,; B
% section to the British American Well on this log? |
% , A ‘The correlative section to the Brifish American Well '
~% , 15 shown st approximately 1905 feet to éh?S feet. We have plcked | o
E the top of the Mesaverde at approximately 1905 feet. : | -
i S : Q And this is the same portion of the Mesaverde group |
s ; .
which British American will produwce thelr water? o | I
| A Yes, sir, it 1s a correlative pbrfion. ’ :
f ' ' Q Ts this water productive, in your opinion, in this ~
£ E well? |
: § | A Yes, sir, 1t is. ‘
L;?: . » Q | Were Exhibits 1 through 6 prepared under your direct |
'¥% tion and supervision? | ;
-Y A ‘Yés, sif, they were.
i - MR; LOAR: At this time we move the admittance of
| X Exhibits 1 through 6. |
j MR. NUTTER: Without objection; they wili be receivﬁd ‘
: \;) in evidence. |
Phon:i CHopel 3-6691
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MR . IJ OAR :

have an engirsering witness.

CROSS_EXAMINATION

BY MR. NUTTER:

Q Mr. Kimberlin, why wers you

- Well®?

A T compared the two electric

are correlative.

other formatlons -- yerious companies hav

and I felt that the Mesaverde would be ag

ies.

Q You are not planning to use

well, however, arse you?

supply well?

A I imagine Mr. Brooks, our engineer, would answer thg
question.
i Q I just wondered why you talked about the Mesaverde

being correlative with other wells.

That's all we have.from this witnegs. We

the Mesaverde Well on this well at 1605 with the Britlsh Amgrican

Q Just why are you pointing this out?
A well, sir, I mentioned Mesaverde because some of the

A 1 4o not know of our future plans now.

Q You have immediate plans to use this as a water

Q We are simply trying to show that we have the same

nreseat in our well that is in the British American Well

pointing

logs and the two tops

e different terminology,

reeable with all compan=

this as a water supply

t

| 3 4 | |

GENERAL LLAW REPORTERS
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~wells and our plan of operation, Mr. Nutter.

. 1in, 1s that right?

Q Do you know the interval that you propose to inject
water in, in your Federal "e" 3 and Federal "C" 57

A Yo, sir, I do not. I belisve Mr. Brooks =-- his tes-
timony will cover that. | |

4] Do you knoﬁ of any plans that Sunray may have for
using a well that is located just a few feet out of the northwest

corner of Section 6%

MR. LOAR: Mr. Brooks will discuss our injection

MR. NUTTER: Does anyone have any questions of Mr.
Kimberlin?

MR. PAYNE: I have one question.
QUESPTIONS BY MR. PAYNE:

Q I believe>thése Exhibits were prepared by Mr. Kimber

A | Yes, sir, uhder my supervision.
Q Do you noﬁ'propose to héve sn injection well in the
LPG Pilot’area? I believe in the previous case, Britlsh American
showed an injection well within that Pilot pro ject.
‘ A Sir, I believe Mr. Brooks!? testimony willl cover tha&
phase. | '
MR. PAYNE: All right, sir. Thank you.
MR. NﬁTTER: . If there are no further questions of

Mr. Kimberlin, he may be excused.

(Witness excused)

DEARNLEY - MEIER & ASSOCIATES
GENERAL L aw REPORTERS
ALBUQUERQUE. NEW MEXICO
Phone CHapel 36691
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R. E. BROOKS,
called as a witness, having been first duly sworn on oath, testi-
fied as follows:

DIREGY EXAMINATION

BY MR. LOAR:

Q Will you please state your name and occupation?

A My name is R. E. Brooks. I am employed by Sunray
Mid-Continent 0il Company as senior reservolr englmssr in Tulss.

Q Have you testified before this Commission in this
capacity previously? B

A Yes, sir.

MR. LOAR: Are his qualifications acceptable, Mr.
Nutter?<
o MR. NUTTER: Yes, sir. Please proceed.

Q Have you‘made detailed studies of the Bistl Lower
@allun 031 Pool from a regervolir englineering standpoint?

A Yes, sir. | | |

Q ﬁave you examined the data available and made sev-
eral reservoir studles?

A Yes, sir;

Q This is the application of Sunray Mid-Continent 01l

Company for authority %o inject LPG followed by gas to inject gas

AvmA A T
- v -

TRLE

niect uater into the Bistl Lower Gallup oil formation,

and the rules necessary Uo carryout this project. Are you familiar

with these applications?

DEARNLEY - MEIER & ASSOCIATES
GENERAL LAW RerOKTERS
ALBUQUERQUE. NEW Mcxico
Phone CHopel 3-6691
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A Yeos, sir.

Q Mr. Brooks., has Sunray Mid-Continent in céoperation
with other operators besen conducting an LPG Pilot project?

Q Will you please refer to Exhibit No. 7 and discuss
that, please?

A Exiibit No. 7 is a graphical illustration of the
Biati LP@ Pilot project production data. On this Ex&ibit, Fou
should note that the scale for each cu;vg is designated a£ fhe top
of that scale. Curve No. 1 is the cumulative gas injection in
MCF.

Q Is the scale for that shown on the left-hand side of

"the -=

A The scale is shown on the left-hand side of ‘the Ex+

 hibit. This curve shows that we have injected, to April 1, 1959,

five hundred and eighty-eight million, three hundred and eighty-

two thcousand MCF of gas. Curve No. li, which is the cumulative

IPG injected, is shown with the scale to the right and the slug

yvinich we initiaily injected conslsted of 31,015 barrels of LPG.
Under curve No. L} is curve No. 5, entitled "Total 0il Production

In Barrels Per Month," with the scale on the right-hand side.

Now, from this curve you may note that for approximately the first
year of operation we were able to maintain a producing rate of
approximately 16,000 barrels per month. Since that time, due to

the increasse in gas-oil ratios and the manner in which we prorate

DEARNLEY - MEIER & ASSOCIATES

Phone CHaopel 3-6591
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the Pilot, we've had a decrease in the production rate. Currently

or as of April 1, 1959, we weve producing 10,902 barrels per month

Q That!s your March production. Is that 10,000 barrel
A That!s correct. And curve No. 2, which is the cumu~

Jabive oil production shown with the scale on the left-hand side,
and 1s a dash curve shows the cumulative production to April 1,
1959 of 282,&91 barrels. Gas-o0il ratio curve No. 3, with the scal
on the left~hand side, is shown by the solid dots. Now, you may
note from this thét the gas-o0ll ratios remain fairly constant for
the first flve months of.operation, and since that time wetve had
a gradual increase in the gas-oil ratlos. The most recent gas-oil
ratio, or as of -~ for the month of March, was an average of
li, i1y ecubic feet per barrel.
Q Is this a relatively low ratio for a project of this

type?

' A Yes, sir, it is. We believe that a project of thié
type could be carried to an econcmic limit of 20,000 cublc:feet

per barrel.

Q I note that you pointeé,out tha t wevhad produced in
excess of 280,000 barrels of oil from this project, is that correg

A That's correct.

Q What were the primary estimates for production from

these 160 acres?
A Slightly in excess of 80,000 barrels.

Q Then, this would be approximately three times the

——

4

5 ?

&2
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primary recovery?
A Y&és, sir.
Q I believe you stated that you are stilil producing

in'excess of 10,000 barrels of oll per month?

A That 1s correct.

Q And your GOR!s are still in the range of economic ap
engineering feasibility for the operation of this project?
) A That 1s correct. ‘ .

Q h Mr. Brooks, what is the approximate ‘dally production
from these wells, these four producing wells? |

A The approximate daily productidn is on #hglqrder.pf
;00 barrels per day, I believe.

o Q Then the withdrawal from the -- excuse me -- do you

iknow the allowable in the Bisti 0il Pool or approximately the al-

- lowable per well?

A In the Bistli 01l Pool per well?

Q Yes, sir.

A 106 barrels, I believe is the latest.

Q ‘Then, we are withdrawing from the Pllot project

elther the allowable or less than the allowable of comparable

"wells, or the top allowable for the Pield, is that correct?

A As a whole, we are. Now, some of .the Pilot wells
are making less and some are making more, but the average of . the
féur’is'less than the Field allowabie.

Q@ = And you restricted these voluntarily?
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1, but wé have a gas pubble whilch is within the bounds of the

A We have restricted these voluntarlly based on the
volumetric withdrawal.

Q Has the project essentlally sorved 1lts purpose

A " The project has essentially served 1ts main purpose.
However, we feel that thnere 1s still vCs Inowladge to be
gained from this operation. At the same time we do agree with
British American that we can inject water into the Bisti,‘ G I No|
Bisti Pilot, and the gas will be displaced by water and certainly
give us aaditional information. |

Q In ©the foresceable future. then, it would be agree-

able to Sunray Mid~Continent and the other operators, then, to

convert this to water injection?

A ‘we feel that it would, yes, sir.

qQ  And that is a part of the proposéd watér in jection
program? o

A Thatts correct.

Q Would you please refer to Exhibit No. 872

A Exhibit No. 8 1s a tabulation of the average reser-

voir fluid charecteristics of the Central Bistli Lower Gallup sand

unit. On this Exhibit we have shown that the acres 1in the partl-

cipating area are 1,713 acres. The average porosity 1s 1L .4 per-

cent. connate water 26. -- 26 percent. Permeability, 9 milla-
carcies. Tie bubble point pressure of the reservolr f£1luid is

1207 pounds per square inch with a reservoir temperature of 145
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of course, consist of that gas produced from the unit area plus

degrees Fahrenheit. The fluld has a solution gas-oll ratio of
406 cubie fest per barrel, formation volume factor of 1.261, vis-
cosity at bubble point conditions, .83 centerpoise. The oil hag
an approximate oil gravity of 39 degrees API, it's a greenish brown
in color, |

Q ’Mr.sBrooks, Wwe are discussing two applidations this
morning. What is it that the operators in the Central Bisti Unit
propose to do?

A Well, the operators in the Central Bisti Unit pro-
pose to institute a pressure maintenance program which Qiii call
for injeoting gas on Ehe north and the south edges of the Field,
with an LPG gas admissable slug type operation down in here, called
the fairway portion of the Field. On the eastern and western
boundaries wé propose to set up water block which in turn will
yield a&diiional secondary recovery oil by ﬁhe injecbion of water
into wells which have been pointed out,in part,hére today.

Q What would be the sburcg of your gas that will be

injected within the project area?

‘A The source of the gas that will be injected will,

makeup‘ gas required to f1ill the voidage space from the oil and

gas produced, purchased from El Paso,
Q And what will be the source of your LPG?

A The source of the LPG will be from El Paso at their

Chaco plant transmitted to the injection location in the unit
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area.

Q Now then, would you please identify, flrst of all,
the gas injection wells?

A Referring to Exhibit 1, the area map, the gas injec-
tion wells are shown with a triangle. The Sunray Mid-Continent
Federal "G" No. 7 is located in the SW/l of the SE/lL of Section 31
Township 26 North, Range 12 West. The El Paso Benally No. 1 is
located in the SW/lL nf the NE/lj of Section 5, Township 25 Worth,
Range 12 West. The Amerada Salina White No. 1 is located in the
88/l of the SW/LL of Section 8, Township 25 North, Range 12 West.
Now, on this Exhibit, we have indicated that thé Sunray Mid-Con~
tinent Federal "C"16 would be ﬁsed as an LPG gas injectlon well.

Since preparation of the Exhibits, the enginsers havc had a re-

- versal of decision and feel that 1t will be more economical and

more operative to include this well as a gas injection well. TI%

1s located in the SW/lL of the NW/l. of Section 8, Township 25 North

'Rang§ﬂ124West. Now, in addition, we have currently in operationv‘
our Federal "C" 18, which is located in the SW/l of the NE/h of
Section_7,‘Township 25 North, Range 12 West. Thlis well was authon
ized as a gas injection well by the Commission!s Order No. R-1315.

Q Mr. Brooks, these, I believe, are your initial gas
injection wells, is that correct?

A Thatt!s correct.

Q Will there be additional gas injection wells as the

nroject progresses?
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A Thatts correct.
Q Wwhat will be the approximate volume of gas and the
pressure required for these injection wells?

A Initially we plan to inject a total of three to four

million cubic feet of gas per day in these wells. The pressure 1is

anticipated to range between 1600 and 1800 pounds per day.
Q Now then, will you please identify the initial LPG
injection wells?

A e initlsl LPG injection wells will be the Sunray

Mid-Continent Federal "G" No. li, located in the NW/ly of the NE/lL

of Section 6, Township 25 North, Range 12 West. Did I make an

ewpor? I will read it again. The sw/l of the NE/li of Section 6,

Pownship 25 North, Range 12 Wesb.
Q ¥Will you give that well name again to clarify the

record, please?

A The Sunray Mid-Continent Federal “C" No. .
o  All right, sir.
A The Sunray Mid-Continent Federal g ‘13 1is located

in the SW/L of the 8w/l of Section 5, Township 25 North, Range 12
West.

Q Just a minute, Mr. Brooks.

A The Amerada Gle-na-nup-pah Yo. l»is located in the
SW/ly of the SE/l; of Section 5, Township 25 North, Rangeé lc He 8.
The Sunray Mid-Continent Federal "C" WNo. 10, located in the

sW/l of the SE/ly of Section 6, Township 25 North, Range 12 West.
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! N e Sunray Mid-Continent Federal ng" 1) is located in the sw/ly of
L Y ‘ | 7 the NE/lL. of Section 8, Township 25 North, Range 12 West.
! MR. NUTTER: How about the Phillips Benally Well
| there on the SW SW of 5 that is circled in on my Exnibit?
j A Mr. Nutter, there was a great deal of discussion
about using the Benally Well for an injection well. 1 mean, you
| asked about 167
| % - Q (By Mr. Loar) No, he asked about the Phillips Ben-
ally No. 1.
5 A Didntt I mention that?
k % Q . No, you did not. Wili you please identify thﬁt on
‘ 2 the map? .
‘ /) ’A The Phiilips <Benally No. 1 is located in the SW/].;
- | of the 8W/h of Section 5, Township 25 North, Range 12 West.
Q Mr. Brooks, will these six wells be the initial

PG injection wells?

-
&
ER
e RO .
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A Yes, sir.
Q Will there be additional wells as the project pro-
B gresses?
A Yes, sir.
Q What will be the w lume of LPG and thé pressure whicp

you propose Lo inject in this LPG?

a , A Our plans arc to inject a total volume of between

nNO barrels of LPG per day. The anticipated pressure

are inch and 1,8C0 pounds

[¢7)

L ANN A Ll
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may range between 1,000 pounds per squ
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~ the surface. The top of the cement was found at 3650 by tempera-

- this area?

per square inch.

Q This is taking care of the individual difference
inrﬁhe wells, is that correct?

A Thatts right.

Q Then, will you follow this LPG slug with the injec-
tion»qf gas? |

| A | Yes, sir.

Q T hand you what we would like to have marked as Ex-
hibit No. 8 -- No. 9, excuse me. Would you please refer to that
and discuss it briefly?

A Exnibit No. 9 is a schematic drawing of the current
gas injection‘well, Federal "¢" 18. This well shows that the cas-
ing -=- surface casing is of 8 5/8 inch OD, 1s set ab 352 feet,

= 1 AP
s

and cemented with 225 sacks cement, which were circulated to

ture survey. This well has a Baker production packer set at

4,830. The Lower Gallup reservoir is perforated from 842 to

W=

4858, L4890 to 41896, 4910 to 1916, 4922 to §93C. The well has §
inch casing set at ;939 with 200 sacks of cement.
Q Mr. Brooks, 1s this typical of the type of cbmple-

tion which Sunray Mid-Continent will use for injectiOn wells in

A Thatt!s right.

Q And this 1s the well which has previously been

authorized by the Commission for injection purposes?
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1locations?

o In 2all wells, whether the

injection followed DY

down btubling on & packer?
A Yes, slr.

Q Now, would you refer 1O

and identlify the two initial

A The TWO initial wate

Hid-cdntineht pederal "C¥ No.

sunray
ing set at 195 fee

to the surface. 1t has 5% inch ¢
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d to the surface.
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feet with 250 sacks of ceme
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A Yos, sir.
Q And 1s now 1in operation.-=
A Yes, sir.
Q -- 88 & gas injection well?
A Yes, sir.

gas or initlal ga

water injection wells

» injection wells wil

t with 150 sacks of ce
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the plug ab appro

nhis well 3s in the SW
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Q Again, Mr. Broo
N get on a packer in these wells?
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A Thatts correct. I didntt give the location of that

well.
Q I am sorry.

A The location of the Federal "C" 3 is in the Sv/lL of

tne MW/l of Section 6, 25 North, 12 Wesh..

Q What will be the volume of water and the pressure

-J

Whiéﬁ you expect to inject water into the water wells in the Fleld

A We anticipate an injection ratevof 100 to 700 barrelis
pér daj}‘ Howe;ér, we feel that‘it may be necesgsary to go to highep
rates in order to balance the injection with our off set operators,
British American wiil furnish the supply water. The injection
pressureé will be L0O to 600 pounds per square inch.

-~ i Q Mr. Brooks, do you feel that uwns method of comple-

other formation in the Bisti-Lower Gallup? -
3 A No, sir.
Q Let me rephrase my question. I am not sure that yoy

ST understood my que stion.

A gounded good to me.

Tt ’ { Q Is the method of completion for these water injec-

tion wells such that the water will be restrained, -yes, restralngd
i to the Lower Gallup formation?

! A Yes, sir.

Q What is the purpose of the water barrier WILiGiT 1&s

W been discussed in the British American application, and which you

DEARNLEY - MEIER & ASSOCIATES
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A " The water varrier will serve Lwo purposes. “No. L,
of course, 1s to eliminate migration of fluld acfoss the unit
boundary line and/or to other offset operators which we feel will
protect correlative rights. The other reason is to maintain the
resérvoir'pressuré at a level which we desire in vhe Bisti Unit.

Q@  Have you studied the rules now in effect for Sunray
Mid-Continent!s Federal "C" gas injection project?
A’ Yes, alr. |
\ Q The se are»carried under New Mexico Oil Conservation
Commissionts Order No. R—l315. Are you now asking for permission

to convert the two water injgction wells which youfve previously

" tdentified British American additional gas injection wells and the

six LPG gas injection wells at this time? Are you asking permiss-

ion to convert these wells at this time?

A Yes, sir.
Q Now then, this Order No. R-1315 provides for conver-

sion upon administrative approval. Are you asking that this Orden
be expanded to include the area which is the subject of this ap-

plication,and in addition, to include water injections and LPG gag

injections?
A That!s correct.
Q Are you réquesting June the 1lst, 1959 as the effec-

tive date of these rules?

A Yes, sir. We feel that would be a good date.
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‘not commence this LPG injection at an early date, 13 that éor-

Q WHy ?

A It is imperative that we start the injection opera-
tions.in the provosed unit area as soon as possible, due to the
availability of LPG which we now héve available in the volumes ths
we need fof a progrém of this type. At the same time, reservoir
pressures are approaching the level where wé feel it is also im-
portant that we get started as soon as possible.

Q Mr. Brooks, I believe we mentioned a per day ?njec-
tion on this LPG. What approximafely will be the total number of
barrels necessary to build the reservoir pressure to the point
which»this project will be feasible?

A 935,000 barrels,.whicﬁ wé now plan to inject, and
this figure would be,up to 935,000 barrels, will gova long ways
toward restcring the pressure to the desirable pressure thét we
will oéerate the unit. Of course, in addition, we will have the
gas 1njéctionwon the edges, and the water on the boundary lines.

Q Now then, because of the seascnal demand for LPG, 11
is anticipated we é&ll run into a winter demand problem if we do
rect?

A Yes, sir.

Q Mr. Brooks, since it's anticipated that the unit
cannot be effective until approximately July the lst, ané_you are

today requesting allowable transfer privileges as provided In Rulé

R-1315, will you actually transfer any allowables pending appbovai
ya .

b

e

—
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of this unit by the Commi sslon except on the lease frém which the

allowable ~- except on the lease from the well which the allowablg .

will be transferred?

A Thatts rignt.
143 Why 40 you feel that this restriction is necessary,

pending unitization?
A Well, we feel that as long as we can produce the oil
from the lease, vfrom a well which we have converted to an injec-
tion well, which is certainly restricting_bhe“hojalty owner in his
pro rata share of the oil, that this will give him the protection
fhét he needs.
Q I would like for you to refer baék to the -=- one of

the initial gas injection wellsg,which is the El Paso Benally No. ]

Is that the only well on that lease in the NE/li of Section 5?7

A That!s right.
Q Pending unitization, wili you converti that well?
A That well will not be converted until such time as

we have a unit agreement signed and those people can realize theiﬂ
production through unit operations.

Q All cother wells which you have requeéted for immed-
iate approval have wells to which -- have wells on ﬁhe same lease
to which the allowable can be transferred?

A Yes, sir.

Q Is it proposed to operate the unit at a reduced

allowable until the pressure is restored in the unit area?

.
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A Yes, sir.
—_ v
Q Mr. Brooks, is the method of operation, that ls,
the 1injection of water along a common-boundary of the British Amer-
lcan acresage and the Central Bisti Unit,the prospective injeotion
of water along the east side of the unit, the injection of gas in
the flanks, and the injection of LPG followed by gas in the falrd
way the most efficient and economical way in which this project
can be vperated? o
A Yes, sir, we feel that 1t is.
Q Wilil it récover additional oil which would otherwise
not be recovered?
A Yes; sir.
N Q Will this plan of operation prevent waste and pro-
- tect correlative rights?
A Yes, sir.’
Q Were Exhibits 7, 8,  and 9 prepsred under your direc-
tlon and supsrvision?
A Yes, sif.
MR. LOAR: At this time we move the admittance of
Exhibits 7, 8, and 9. |
'MR. NUTTER: Sunrvay's Exhibits 7, 8, and 9 will be
admitted in thils case.
. (Whereupon, Sunray Mid-Continentt!s
BExhibits 7, 8, and 9 were ad~
mitted in evidence.)
‘;) MR. NUTTER: We will excuse Mr. Brooks from the stand,
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'BY MR. NUTTER:

~ wells in that LPG test area, please?

ponding recess; and the nearing will reconvene at one-thirty.

b

(recess)

MR. NUTTER: Let the record show that Mr. Bob Brooks|

1s on the stand as & witness. Does anyone have any questions of

F

Mr. Brooks?

Y

RECR0OSS EXAMINATION

Q Mr. Brooks, referring to your Exhibit No. 7, most of
these curves on this Exhibit are the sum and‘total of the four
wells in the Pilot project area, are they not?

| A They all are.

Q Would you give us some statistics on the individual

A: - The oil production fof the 1ndividual wells as of
April 1, 1959 were as follows: The Sunray Mid-Continent Fedsral
He" No. 1 producéd 3,651 barrels for that month; the "¢" 2,770
barrels; the Hospash "A" 1, 2,174 barrels; the Maryé No. 1,
li,307 barrels.

Q Do you have cumulative production for those wells,
Mr. Brooks through March, 1959? These figures youwjggt gave are

the production rates for March, are they not?

A Yes, sir. I dontt have them. I have the numbers by

DEARNLEY - MEIER & ASSOCIATES
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month here, and could ;éd them up rsther rapidly. Let me look and
see 1if I’can give you some. It is going to take a 1ittle bit of
time. With certain qualifications, I am not sure exactly whether
these numbers check with our offlcial data which I didnts: bring.
The cumulative production, including that which was produced be-
fore: the Pilot started on the Bunray Mid-Continent Fe ral Hgh ]
was 101,736 barrels, at the end of January, 1959. Thé Sunray Mid-
Continent Federal "C" No. 2 for the same period was 27,421. 1T
dont!t have the production of the other two wells with me, Mr.
Nutter. I might bé able to give something, if you want it;l
Q Yes, sir, please.

MR. LOAR: Iir. Nutter, if it will be helpful, I will
be glad to give you this at a later time.

MR. NUTTER: I think I have some questions régarding

this, Mr. Loar.

A Would numbers for each well as of October help any?
@ I you have comparatlve figures for the four wells,
I think so.

A T am sorry, but.this doesn't give 1t in the order
that I thought I had it. |
| ( Q Well, let!s just téke what'we have here, ﬁr. Brooks,
We have the Federal "C" 1 producing cumulative production through
January of 159 of almost 102, OOO barrels, and the "¢c" No. 2 produg-
ing 27,000 barrels. There is quite a variance in the production

rates there. Now, 1s this a function of the sand thickness and

{

Lo
W
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,;ppptpgpmgabi;ity and porosity of the sand 1in the vicinity of thespe

tWo wells?

A T think that it is.

Q Well now, will you have a varistion of similar naturg
in other areas of your prcposed injection project now?

A No, we feel that the primarj purpose of picking this

LPG type operatlion for the fairway, as welve demonstrated here to-
ay, will aliminate that type of thing. We are in the better

part of the falrway, as you recall, all of the LPG injection

wells and more or less an even type of distribution. Now, there

Pilot which covers & pretty good range, as you can see by looking

at your i sopacheous map.

) In other words, What you are attempting to do is

e

n 1

confine your injection of vhe IPe slug to areas of similar reser~
(=]

voilr characteristics and thickness?

A Thatt!s correct, where we reel that they will be

svccessful.

Q What about the cumulative production of the wells in

this fairway area? Waat has the production history of these wells

been to date?
.. A The production history on these falrway wells, Just

taking fbom the cuff, has been good. All the wells have held up

and have been able to, for the most part, sustain their normal

production rate, or top allowable.

3L o |

‘may be some variation, but not nearly go much as we'lve hed in this

e e e a— e oot ke s i 4 .
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" wells, which will be ugsed as LPG injection wells, theytve had a

Q And approximately what have mosit of uheses wolls pro-

duced to date?

A Could you read me off some there, and I'1ll try and

look them up for you.

Q Sunray Mid-Continent Federal "C" I would be one.
A For this same period of January, 1959, the "¢" li pror
duced 3,230 barreis for that month

Q What about =~

A Hdd a cumulative production of 39,091 barrels.

Q ,How_aﬁout the "¢" 10, Mr. Brooks?

A Monthly production 3,266 barrels;wwith a cumlative
of 35,405 harrerls.

- Q What about the Sunray Federal “C" 137

A The ng" 13 made 3,035 barrels, with a cumulative of
h9,125 barrels.

. Q How about Phillips Benally 17
A The Benally 1 is shown to hé#e produced 3,461 bar-

rels with

a cumulative of LO,18l.

Q In other words, Mr. Brooks, selecting these four

cumulative production in the range from 35,000 to almost 50,000

Barrels?
A Thatts what ii appears, yes, sir.

Q What percent depleted are these wells at the present

time, in your estimation?
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A riglnally, these wells Were proaucinig ¥y ®E%

<

of oil compression, and at the end of that phase of operation, the
reservolir was st11ll 100 percent saturated. Since that time, they
have proﬁably produced in the order of i percent of the oil in

place ab bubble point conditions. And thatts strictly a guess,

s o mmshiant am L

sir.
Q  Wmt would the total recovery ‘be were it mnot for an
injection program being initiated in the area? /
A " yWe are estimating an overall recovery of 16 percent% --
Q Now, is that --
A -- includes both expansion and solution drive.
Q Does that also 1nclude falrway areas as well asg side
N areas? |
’ i . .
- A That's the field average. I think in the falrway yqu
would have somethiﬁg greater than that .
Q How much greater?
A Possibly és high‘as 3 percent greater.
Q‘ vou might have 19 percent recovery in this falrway.
. area?
A Might have. That would be very hard to answer with-
out going into a detailed study of 1it.
Q In this LPG Pilot area, you stated that you were
”presently'producing in the range of 10,000 barrels per day, I
think?
';) | A Yes, sir.
Phone CHupel 3-6691
e e
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Q What psrcent depleted do you think that that area is
at the present time, assuming, now, first of all, you assume you
could operate this to a limlting GOR of approximately 20,000 to 17

A The gas=-oil ratio will rise very rapidly. I would
say that we are in the fiﬁél stages of depletion in this Pilot
projéct. We could pcssibly produce anoth&r 30,000 to 40,000 bar-

rels from these four wells.

"MQ - What is the main purpose, Mr. Brooks, of using your
gas injecsion system only on the northeast and southﬁést flanks
of thls reservoir? ‘
A This is the tight edgé area which is not receptive

to the LPG, and st the same time we feel that permeabllity is a

control of the recovery factor, and these areas are of lower permep

ability, raturally, than those down the fairway. The purpose, I
bélieve, as you want, would be to help us maintain ths pressure
and %o eliminaté any possible drop of pressure in these aresas.

Q Does one of the influences that the LPG slug has .
on the oil, 1s one of those influences to reduce the viscosity
of the o0il?

A To a certain extent you would expect some reduction
of viscosifty. However, it 1s not really apparent: it isn't a big
factor.

Q So LPG injection into the tighter areas wouldntt
reduce the viscosity to a point where that oll could be produced

through those tight formation areas?

DEARNLEY - MEIER & ASSQCIATES
GENER~ZL LAW REPORTERS
ALBUQUERQUE. NEW MEXICO
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{ n - A No, sir, we don't think,that it would be beneficial
l‘; L | in those particular edge sreas.
’ _ ‘ - Q Now, what injection interval do you propose for the
| wells which you will use gas and LPG both?

: A What intervals?

; Q H Ye$; sir; “ »

é A All of the intervals.
L ~% Q -The entire perforated interval?

% A The entire Gallup reservolir. |

E q How about the wells that you will inject gas only?
] % A All of the Lower Gallup reservolr.

g Q What about the wells that you propose to inject water
g ;’/j Aonly? |

h | A Only the Lower Gallup reservolr.

2 Arentt you concerned that you might be injecting
water into those lower intervals in thers in those water injectior
wells and pdssibly drivé some o0il across your lease 1ing? Wers

;{ | you preseﬁt’at the hearing of Case 16637
» A Yes, sir. |
Q Did you hear the British American witness testify
. that’they pféﬁose to inject water into the upper set of perfora-
o | tions only?
. A | Yes, sir.
i ' ' ' Q You wouldntt have any counterbalancing water injec-
13§> tion, fhen, opposite your leage if you inject into the lower for-
S PeRmLy ML, Assocres
A me CHapal 35691
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British American has further considered ti 2y, and would be willing

mation and they inject into the upper formation?
- A We hope that we can work that out.

MR. =.REBO: Mr. Examiner, Burns Errebo, Modrall,

~Seymour, Sperling,Roehl & Harris, Albuguerque, New Mexico, appear-

ing on behalf of British American 0il Producing Company. Since

this morning, the testimony which you now refer was .given, the

aﬂd certainly find acceptable‘an order which would provide for the
injection of water in the British Americaﬁ Wells through all three
members of the lower»formation, and it 1s their plan now to not
use in those wells, to seal off the lower formatior. Now, they
adopted this position mainly sirce they found out and fully real-~
ized what Sunray intends to do across the line, and if that change

would help the overall plan of establishing a barrier, certalnly

_we want to go along on it.

MR. NUTTER: Mr. Errebo, could you fiie with the
Commission a statement of British Americants intention so 1% can
be placed 1n-£he case file of Case 16637 |
" MR. ERREBO: Yes, sir, we will submit one latér.

QUESTIONS BY MR. PAYNE:

Q Mr. Brooks, is thils -- does Sunray cohtemplate a
water injection project in its Bisti Unit?

A The project which Sunray Mid-Continent proposes con-
sists;bf three different types of operations.

Q Yes. I am just limiting it to the water right now.

DEARNLEY - MEIER & ASSOCIATES
GENERAL LAW REPORTERS
ALBUQUERQUE. NEw MEXICO
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A The water is only for the purpose of creating a
barrier, and, of course, at the same time will yleld additional
recoveries. We feel that water willl do a better job of sealing

off that lease line on each side than any of the other medias

Q Well, do you contempléte drilling any additibnal
wéter injection wells?

A At this time, I can!t answer that on the east side.
On the west side, we do not.

Q Well, I was wondering why yoﬁr applicatioh asked for
an administrative procedure for the conversion of additional pro-
ducing wells to water injection wells?

A . Youtd better run that by again, please, sir.

Q Your application requests that an adminlatrative
proceduré be established whereby producing wells can bekconverted
to water injection wells. Now, if you don't contemplate drilling
any more water injection wells, that would seem & rather useleés
provision in the order.

A We have the Bisti GI No. 1 which is the injection
well in the Pilot area, which we contemplate in the future cdh-
verting from a gas injection well .or change of status to a water
injection ﬁell.

Q I see. Do you believe that this barrier system will
trap any significant amount of oil, Mr. Brooks?

A No, sir.

DEARNLEY - MEIER & ASSOCIATES
GENERAL LAW REPORTERS
ALBUQUERQUE. NEwW MeXicO
Phone CHopel 3-6691
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wells, two of Sunray!s and two of British American's?

% | S I don't think thet a well there would produce any
- appreciable, if any, amount of oil. After this project 1s carriéd

to 1ts coﬁpletion.

@ Do you believe that when this project is carried ®

et e T S g

ite completion, that any oil that is trapped in there could be
pecovered by stopping the water injection on one side or the other

TownShip 1ine and forcing out of a producing well?

e E S e
0L vuav

‘A I dontt believe that would be necessary, in the firs
‘place.

o ' . Q How are you going to get 1t -- how are you going to

recover 1t?

D A I don't believe that there will be any left. T
. , think that we will sweep that area. We have egsgentially the
‘ * game thing as a staggered 14ne drive there, as you can see, which

is one of the most effective sweep efficlency mechanisms that

you can create.

Q Are you going to sweep it either directly north or

directly south?
A fhe oll -- as I see it, the water will be going in

i C
‘ ¥ . Ll
. Q Then, 1t will be your testimony that a well drilled
-~
| | in the extveme NE/l of the SE/lj of Section 1, Tounship 26 North, o
, " Range 13 West, would probably not prove to be a commercial well at ’
. the time that this water flood project is near the end of 1ts 1life|,

DEARNLEY - MEIER & ASSOCIATES
GENERAL Law REPORIERS
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With the injection

)

{
A I have no obgecfion at a131 to that Rule, eip,
MR, PAYNE, Thank Yyou

RECROsS EXAMINATION

Hr, Brooks,

Jou stateq that tpe average ppoducing
rate fop the 1pg Pilor ape

ais approximately L oo babrels & day g¢

the Present time?
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allowable for the Blsti Pool, however, gre they not?

A Yes, sip.
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o : A Wéll, It11 answer that qQuestion in thisg manner., e

contact with the oil in the réservoir will bve moving in the same

§ fashion ag it is today. However, ir it is Wworking g hardship, I

- believe that Sunray Mid-Continent would certainly go along with
it

AL g R N a

1s that right?

A Yes, sir, that's correct.
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ment is signed, which should be sometime before July the 1st.
Q Do you éxpect to place your two proposed water inp-

Jection wells, being the wgh 3 and the “gn 5, on injection at

made in the past. ‘ .
@ This was fop thé bPurpose of elevation or the Pilot,> ’

ALBUOUERQUE, New Mexico
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‘the 1lst to Juiy the 23rd, and then the next phase of the>operation

‘will extend from July 23rd to September the 23rd; the next phase

separate phases due to the type of LPG that we are injecting,_and

Marye 2 and 5 on injection?
— A Yes, sir
Q Now how many days do you expect that it will take t&
inject the LPG slug into the various LPG wells?
A The injection of the LPG slug requires a great deal
of scheduling to get the volume needed into the‘ground at the

proper time. The first days of the operation will last from June

from-July the 23rd to September the 23rd. Now. these two are two

the last phase will extend from September the 23rd to Ocﬁober the |
18th, and we anticipate having all of our slugs in the ground some
tima nesr QOctober the 18th. |

| Q Now, will the slug be the same size slug in all of

the wells?

»

No, sir.

What is the reason for the variation?

> L0

The slug is based upon the hydrocarbdn per volume
in each of the five spots. That's one thing that we haven't |
brought out, that this is a five spot pattern, which you can see
if you will look at the base map.

Q Yoﬁ testified earlier, Mr. Bronks, that this 1s an
area of equal pay thickness and porosity?

A By equal, we didntt mean to infer that it was exactly

DEARNLEY - MEIER & ASSCCIATES
GENERAL LAwW REPORTERS
ALBUQUERQUE. NEW MEXICO
Phone CHapel 3-6691
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pettev five spotb.

t I gave you will be for'ithosé

squal throughout. The volume of the slug size will range from

000 barvels for the poorest five spot to 128,000 pbarrels for

g
PPER A

Q

of the six weéls, please?

A

volumes that we will inject.

No. l, 128,000 parrels. The Sunray Mid-Contient Federal
10, 83,000 baprels;
75,000 barrels.
;Aﬁefada Gle-na-nup-pah No, 1, 1Q9,000

Continent Fede

in the future.

.

on the per volume 1in the vicl

calculate must be filled?

A

basis that we use for the Pilot, Mr. Nutter,

far with.

Q

you are requesting immedliate approval for --

A
Q

here proposed?

would you give us the barrels expected into each

These barrels which I will quote are the maximum
The Sunray Mid-Continent Federal "C"

“C“ No.
The,Sunréy Mid-Continent Federal neh 13,

The Phillips Benally No. 1, 39,000 barrels. The

varrels. The Bunray Mia-

ral "“c¢" 1k, 76,000 barrels. Now, the low number

wells which we plan to ‘convert

see

And this in each case willlbe calculated

B 2\ Py
Oh, I

nity of the injection well that you

That!s correct and will be essentially on the same

which you are famil~"

Mr. Brooks, when you have this entire system that

Yes, sir.

This.-- I belleve youtve got flve injection wells '’

DEARNLEY - MEIER & ASSCCIATES
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‘answer to that I would say Jjust as 306n as we can possibly get it

‘area?

tion wells to all be in operation as injection wells?

A Including the "g¢" 18.

Q Including the "C" 187
A Thatts right.
Q Will thiSVSystem be capable of handling all of the
produced gas on these leases in the unit area? |
A Yes; sir, I believe they will.
h Q When do you expect the date will be when you will be

able to use all of_the produced gas?
A The gas gathering system is-now on the board,- and

the people are out on the field getting ready to put it in, and in

done. : .

Q The tt's the gas gathering system for the enilre unit

A I beiieve thatts true, yes, sir.
MR. LOAR: We have Mr. _St;ubble, who 13 project
engineer, who can teil y§u the detalls if you would like to.
A It is true that it will be for the whole area.
Q And what is the date that you expect the flve injec-
‘ A I vould put a date of June the 15th on that.
MR. NUTTER: Does anyone else have any questions of
Mr. Brooks? Mr. Errgbo?
MR:\ERREBO: Mr. Examiner, on behalf of British

American, for the récord, I would like to state that they present]

Y
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attorney,'Mr. Charles Spann, wnich staves tnat Thillip

_ that the Commission grant this application.

plan to recomplete Well No. 8 in the si/li of Section 1 on their
Marye lease as a producer in the Lower~Gallup.
MR. NUTTER: This will take care of that SE/l, then?
MR . ERRERO: Yes. sif.
MR. NUTTER: Thank you, Mr. Errebo. If there are ndg

further questions of Mr. Brooks, he may be excused.

(Witness excused)
MR. NUTTER: Does anyone else have anything further

they wish to offer in Case 166l and Case 16657
MR. ERREBO: British American wéuld like to go on
Arecord in this case, for the record, as being in accprd with Sun-
rayts proposed system as an integral part of the s&stem in which
we ﬁill participate.
| MR. PAYNE: Mr. Examiner, we received the following

communication from Phillips Petroleum Company, submitted by their
the application for and on Dbehalf of their company, and urges

MR . NUTTER: Thank you. Any further statements 1in

these consolidated cases?
MR. KELLAHIN: TIf the Commission please, Jason Kelld
‘hin of Kellahin & Fox, Santa Fe, New Mexico. Amerada 1is the
owner of approximately 18 percent of the proposed unlt, and is
in favor of this epplication, and we feel that the evidence has

shown it 1s in the interest of conservation and the greatest ultis

I .
5 " .

‘ - y
e
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mate recovery of oil in this particular reservoir.

MR. NUTTER: Thank you. If thers are no further

etatements, we will take Cases 16AL and 1645 under advisement,., and

recess the hearing until four otclock.

w -7
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STATE OF NEW MEXICC )

) ss
COUNTY OF BERNALILLO )
I, J. A. Trujillo, Notary Public in and for the County of

Bernalillo, State of New Mexico, do hereby certify that the fore-

011 Conservation Commigsion was reported by me in Stenotype and
reduced to typewritten transcript by me, and that the same 1s a
true and correct record to the best of my knowledge, skill and
ability.

WITNESS my Hand and Seal this, the /f L day of

1959, in thevcity of Albuquerque, County of Bernalillo, State of

New Mexico.'

My Commission Expires:

October &, 1960 I do hereby ceriify that the foregolng is

2
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DOCKET: _EXAMINER HEARING MAY 12, 1959 No. 17-59

0il Conservation Commigsion, Mabry Hall, State Capitol, 9 a.m., Santa Fe

The following cases will be heard before DANIEL S. NUTTER, EXAMINER:

CASE 16633

CASE 1664:

e

<

Application of British American Oil Producing Company for permission to
institute a water injection project in San Juan County, New Mexico, and
for the promulgation of special rules and regulations in connection there-
with. Applicant, in the above-~styled cause, seeks an order authorizing

it to institute a water injection project in the Bisti-Lower Gallup 0il
Pocl to inject water into the Lower Gallup formation through two wells

in Sections 1 and 12, Township 25 North, Range 13 West, San Juan County,
New Mexico. Applicant further proposes that special rules and regulations
be promulgated governing said project, including the right to transfer
allowables from injection wells to producing wells.

Application of Sunray Mid-Continent Oil Company for permission to institute
a water injection project in San Juan County, New Mexico, and for the
promulgation of special rules and regulations in connection therewith.
Applicant, in the above-styled cause, seeks an order authorizing it to
institute a water injection project in the Bisti-Lower Gallup Oil Pool to
inject water into the Lower Gallup formation through two wells located in
Sectich 6, Township 25 North, Range 12 West, San Juan County, New Mexico.
Applicant further proposes that special rules and regulations be promulgated
governing the project, including but not limited to, conversion of additional
wells to watzr injection without notice and hearing and the transfer of
allowables from injection wells to producing wells. _

‘\——_
Application of Sunray Mid=Continent Cil Company for an erder authorizing ___1
an LPG-gas injection project in San Juan County, New Mexico, and for the
promulgation of special rules and regulations in connection therewith.
Applicant, in the above-styled cause, seeks an order authorizing z liquefied
petroleum gas-gas injection project in the Bisti-Lower Gallup Cil Pool in
San Juan County, New Mexico. Applicant proposes to inject liquefied petrole
um gas followed by gas into the Lower Gallup formation through seven wells
in Township 25 North, Range 12 West, and to inject gas into the same for-
mation through three wells in Townships 25 and 26 North, Range 12 Viest, all
in San Juan County, New Mexico. Applicant proposes that special rules and
regulations be promulgated governing said project, such rules being sub=-
stantially the same as are set forth in Order R-1315.

L

CASE 16662

CASE 1667:

T

Application of Sunray Mid-Continent Oil Company for approval of a unit
agreement. Applicant, in the above-styled cause, seeks an order approving
its Central Bisti-Lower Gallup Sand Unit embracing approximately 7389 acres

. of federal, state, and allotted Indian lands in the Bisti-Lower Galliup Gil
Pool, San Juan County, Wew Mexico. '

Application of Atlantic Refining Company for an automatic custody transfer
system. Applicant, in the above-styled cause, seeks an order authorizing
it to install an automatic custody transfer system utilizing positive dis-
placement meters to transfer custody of oil produced on its Navajo Lease
comprising certain acreage in Township 31 North, Range 16 West, Horseshoe=
Gallup Oil Pool, San Juan County, New Mexico.
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AVRD 18
©TANRDB. )0
AIIRD 20
CANRD 21
ANRD T 22
LPAS 7
‘LPAS 13
oHIL 11
OHIL 12
PMAY 14
PHAY 15
ZELE io
SHEL 3
SHFEL 4
SHRY 1
SHRY 2
SCUM 16
21T
# FORMLA :

-ML 011 in
Place, Bbls

121445631
194363037
3455092

193334130

157414952
514980s842%

231994+770
2073931
234075701 %

.1$8645817
211711346
430361162%

1055274
606294
705568

593456
5934563

2205774

Le748s0:81

£99894235%

799773471
911750
1638895221 %

9665977
G663977*%

3850353163
3850355163%

ML 011
in Place
Fractioq

0,0300940
040372297
0sC090730
040350499
0404579385
0e1572451%

0,0578352
0400545668
040633020%

040490288
040570879
041061167%

040027678
040157826

040185504%

0:0015631
0s0015631%

0,0058045

Ca12536%8

0s1311743%

044726540
040239712
044956252%

040254232
0,0254232%

140000000
150000000

R AN M A V4

SHOWN IN EXHIBIT “C" OF UNIT AGRYEMENT

- CENTRAL BISTI LOWER GALLUP SAND UNIT . .

~ SP 011
SP 0il in in Flace
Place, Bbls Fraction
292225426 040357104
235871446 0404515754
231045778 0¢0238200
232323659  04U358745
257715765 040445373
1139195052% 041915178%
6303935752 0,0970480
7961262 040127945
638363015% 0,1098425%
235395014, 040407974
299585030  0,0475302
554979044%. 0,0R32274%
1519445585  0,0191948
156933457  0,0272108
218883042%  0,0464056%
4395361 .. 0,0070598
43293361%  0,0070598%
6123822  0,0098470
598875105  0,0945952
654999923% 041044420
2355885839 043790303
210969362 040336848
251685,201% 044127151 %
214705053  0,0396894
254705058%  0,0396804%
62323643701 1,0600000
6252365701% 1,0000000%

SAN JUAN COUNTY, NEW MEXICO

1/3 ¥L 041 in Flace + 1/3 SP 0il in Place + 1/3 Current 011 Production

Current . . Gurrent .
0il Prod, 04l Prod,
Bbls . Fraction
125908 . 040367791
183272 0,0520629
535499  0,0156635
189272 0,0520629
183272  0,0520629
L 739223%  0,2066363%
181484  0,0526670
23446  0,00569695
2059930% 0,0596365%
1819272 040520629
113899 040339041
20+171%  0,0850570%
S 29132 0,0060748
73893  0,0224897
_..104025% 0,0285645%
954 _ 0,0027133
954% 0,0027183%
584 0,0016640
363544 041041258
375128% 0,1057898%
1573707 044493589
29550 040072658
1603257% 0,4566247%
185272 940520629
C184272%. . 0,0520629% .
3503969 _ 1,0000000
350396N%  1,0000010%

Formula#*
Fraction

040341945

- 040436227
040195205
0.0409958
0:0474662

- 041857997

010691234
0.008410%

0.0472964

© 0.0461741

De3934705%

0+0003453

040218277

0+40311735%

+ 040037804
0+0037804%

0.10R030

Ny

0¢1138020%

044335811
060214406 .

06456321 7%

040390585
060390585% _

le0DOGONAND
1:00n00000%

1..040775937% .

AMRD
AMRD
AMRD
_AMRD
AMRD

LPAS
LPAS
PHIL

PHIL

PNAM
PMNAM

RESF
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SUNRAY MID-CONTINENT OIL COMPANY

EXHIBIT NO._/2__ CASE NO. /664




- . BEFORE THE OIL CONSERVATION COMMISSION
OF THE STATE OF NEW MEXICO

IN THE MATTER (™ ™™ HEARING
CALLED BY THE OIL CONSERVATION
COMMISSION OF NEW MEXICO FOR
THE PURPOSE OF CONSIDERING:

CASE NO. 1559
Order No. R-1315

APPLICATION OF SUNRAY MID-CONTINENT
OIL COMPANY FOR AN ORDER AUTBORIZING
A GAS INJECTION PROJECT IN THE BISTI-
LOWER GALLUP OIL POOL IN SAN JUAN
COUNTY, NEW MEXICO, AND FOR THE
PROMULGATION OF SPECIAL RULES AND
REGULATIONS GOVERNING SAID PROJECT.

ORDER OF THE COMMISSION

BY THE COMMISSION:

M
A B8 o b

December 10, 1958, at Santa Fe, New Mexico, before Daniel S. Nutter,
; - Examiner duly appointed by the 0il Conservation Commissior of New

i Mexico, hereinafter referred to as the "Commission," in accordance
with Rule 1214 of the Commission Kulies and Reguidtions. '

iz cause came on for hearing st 9 o'nlack a.m. on

Ei

% R - NOW, on this 31st day of December, 1958, the Commission,
o a quorum being present, having considered the application, the

eviudence adduced and +he recommendations of the Examiner Daniel

S. Nutter, and being fully advised in the premises,

?INDS:

(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) That the applicant, Sunray Mid-Continent 0il Company,

is the operator of the Federal "C" lease in the Bisti-Lower Gallup
0ii Pool including the following-described acreage:

TOWNSHIP 25 NORTH, RANGE 12 WEST, NMPM o -
Section 6: NE/4 ﬂW7Z 872 NW/4, NE/Z and the S/2 '

Section 7: N/2 and the SE/4

TOWNSHIP 26 NORTH, RANGE 12 WEST, NMPM
Bection 31 N/2 Sﬁ?l SE/4 SW/4 ana'fﬁe SE/4

r ’ ? &1l in San Juan County, New Mexico.

pn e




LY
Case No. 1559
Order No. R-1315 :
E.
(3) That %he applicant proposes to institute a gas
' injecticn project ovn said Federal "C" Lease by the injection of
gas into the Gallup formatiom through its Federal "C" Well No.
’ 18 located in the SW/4 NE/4 f said Section 7.

{4) That the applicaﬂt further proposes that special
~rules and regulations be promulgated to govern the operation of
said project, which rules would provide for:

. (a) the conversion ef dditional injeciion wells
without notice and hearing, subjec

t to administrative approval
by the Commission. :

(b) the transfer of allowables from indection walle
to producing welle within the project area.

; (c) the transfer of allowables from wells which have
: been shut-in for observation or to increase the efficiency of the
v project, to other wells within the project area.

(d) operation of the wells in the project on a net
gas-oil ratio basis giving allowance for gas injected

o \e) sucn other rules and regulations as are deemed
appropriate by the Commission,

i

v (R‘ That the applxcant hﬂ.B established by 2 presponderance
ot the evidence that approval of the subdect application will
g prevent waste and result in greater ultimate recovery of oil from
i the Bisti-Lower Gallup 011l Pool.

™

g

.'f “ BRI

“ (6) That the application to convert the said Federal “C"
Well No. 18 to gas 1nJection should be authorized.

(7 That special rules and regulations governing the f
applicani's gas injection project in the Bisti—Lower Gallup Oil
Pool should be established. -

IT 18 TEEREFORE ORDEBED

(1) That the applicant, Sunray Kid-Continent Oil Company,
be and the same is hereby autherized ts operate a gas-injection .
project on its Federal "C" leage, Bisti-Lower Gallup 0Oil Pnol, San
Juan Cbunty, New Mexico, subject to the special rules and regula-
tions for said gas injection project as bereinafter set forth.

‘ (2) That the applicant be and the same 1is hereby authorized
% to convert its Federal "C" Well No. 18, located in the SW/4 NE/4

of Section 7, Township 25 North, Range 12 West, NMPM, San Juan

i - County, New uexico, to a gas inJection well, with 1njection of gas
through perforations in the interval between 4842 feet and 4930 feet.
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(3) That special rules and regulations governing the
operation of the above-described gas injection project on
applicants Federal "C" Lease be and the same are hereby
promulgated as follows, effective February 1, 1959:

' SPECIAL RULES AND REGULATIONS FOR THE
SUNRAY MID-CONTINENT OIL COMPANY FEDERAL "C" GAS
: INJECTION PROJECT o o

RULE 1. The project area of the Sunray Mid-Continent Oil Company
Federal "C" Gas Injection Project, hereinafter referred to as the

- "Project, " shall comprise that area described as follows:

TOWNSEIP 25 NORTH, RANGE 12 WEST, NMPM

Section 6: NE/ 4 ﬁW;Z, 572 N.‘WZ,
NE/4, and S/2
Section 7: N/2 and SE/4

HIP 26 NORTH, RANGE 12 WEST, NMPM

TOWNS
Section 31T N/2 S*?Z, SE/4 SW/4, and SE/4

RULE 2. The allowable for the.Project shall be the sum of the
allowables of the several wel.s within the project area, including

those wells which are shut-in or are used as gas injection wells.

RULE 3. Allowables for gas injection wells may be transferred to
producing wells within the project area, as may the allowables
for preducing wells which, in the ianterest of more efficient
operation of the Project, are shut-in or curtailed because of high
gas-oil ratio or shut-in for pressure regulation, control of
pattern or sweep efficiencies, to observe changes in pressures or
changes in characteristics of reservoir liquids, or progress of
sweep.

RULE 4. The project allowable may be produced frox any well or
wslls in the project area in any proportion, subject to the
limitations set forth in Rule 8, provided that the rate of
production is consistent with the efficient operation of the
Project and provided further that no well shall produce in excess
of two times the top unit allowable for the Bisti-Lower Gallup

- 0il Pool, or 200 barrels per day, whichever is greater.

RULE 5. The allowable assigned to any gas injection well, which
allowable is to be iransferred to any well or wells in the project
area for production, shall in no event exceed the producing
capacity of the well prior to conversion to gas injection, as
determined by the testing procedure prescribed by Rule 7.
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Conversion of producing wells to gas injection, or the drilling
of additional wells for gas injection, shall be done only after

approval of same by the Secretary-Director of the Commission,

To obtain such apbproval, the Project operator shall file proper

application with the Commiss1on, which application shall include
the following:

(1) A plat showing location of proposed
injection well, all wells within tle
project area and offset operators,
locating their off-setting wells to
the project area.

(2) A schematic drawing of the proposed
injection well which fully describes
the casing, tubing, perforated interval,
and depths and showing that injection
of gas will be confined into the Bisti-
Lower Gallup formation,

(3) A letter stating that 211 interested
parties, including offset operators to
the project area have been furnished a

complete copy of the application and the
date of the notification.:

The Secretary-Director may approve the proposed gas
injection well if, within 20 days after receiving the applicatiion,
no objection to the proposal 1s received, The Secretary-Director
may grant immediate approval provided waivers of objection are
received from all interested parties.

RULE 6. The allowable assigned to any well which 1s shut- in or

is curtailed in accordance with the provisions of Rule 3, which
allowable is to be transferred to any well or wells in thn project
area for production, ghall in no event exceed the producing
capacity of the well prior to such shut-in or curtailment as
determined by the testing procedure prescribed by Rule 7.

RULE 7. The allowable assigned to any well which is used for the
purpose of gas injection, or which is shut-in or curtailed in
accordance with Rule 3, shall be determined by a 24-hour test at

a stabilized rate of production which shall be the final 24-hour
period of a 72-hour test throughout which the well shall be
produced in the same manner and at a constant rate. 1In no event
shall a well receive an allowable greater than its ability to
produce, or greater than top unit allowable for the pool multiplied
by the well's acreage factor, whichever is applicable. The project
operator shall notify all operators offsetting the Project, as

;
N 2
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well as the Commission, of the exact time such tests are to be
conducted, Tests may be witnessed by representatives of the
offsetting operators and the Commission, if they so desire.

RULE 8. No well in the project area shall be assigned any
allowable transferred from any other well or wells in the project
area .unless ard until said well has been approved by the Com-~
mission as a duly authorized "Transfer Well." To receive approval
for any such Transfer Well, the Project operator shall file
application with the Secretary-Director of the Commission for .
permission to transfer allowable to the well, setting forth therein
the well's current allowable and the maximum allowable which will
be assigned to the well. Copies of the application shall be
provided to all operators owning acreage offsetting the proration
unit on which the transfer well is located. The Secretary-Director
may designate the well as a Transfer Well subject to the maximum
expected allowable for the well if, within 20 days after receiving
the application, no objection to the designation is received. The
Secretary-Director may grant immediate designation as a Transfer
Well provided waivers of objection are received from all such
offset onerators.

. The allowable assigned to any well in the Project shall
be based apon the ability of the well to produvce and shall be
subjoct to the limiting gas-oil ratio (2,000 to 1) for the Bisti-
lower Gallup Oil Pool, except that any well or wells within the
project area producing with a gas-o0ll ratio in excess of 2,000
cubic feet of gas per barrel of oil may be produced on a 'met"
gas-0ll ratio basis, which net gas-o0il ratio shall be determined
by applying credit for daily average gas injected into the Bisti-
Lower Gallup 0il Pool within the project area to such high gas-
0il ratio well. The daily adjusted oil allowable for any such
well receiving gas injection credit shall be determined in
accordance with the following formula:

AadJ = TUA X‘Fa x 2,000
Pg - 3¢
————
. o
where:
Aadj = the well's daily adjusted allowable
TUA = top unit allowable for pool
F = the well's acreage factor

a

L e,
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Y]
n

average daily volume of gas produced by the well
g during the preceding month, cubic feet

Ig = the well's allocated share of the daily average
gas injected during thé preceding month, cubic feet,

J
u

average daily volume of oil produced by the well
during the preceding month, barrels

In no event shall the amount of injected gas being

credited to a well be such as to cause the net gas-oil ratio,

Pg -~ Ig, to be less than 2,000 cubic feet of gas per barrel of
T

o
011 produced.

RULE 10. Each month the project operator shall, within three

days after the normal unit allowable for Northwest New Mexico

has been established, submit to the Commission a Gas Injection
Project Operator's Report, on a form prescribed by the Commission,
outlining thereon the data required, and requesting allowables for
each of the several wells in the Project. ,

RULE 11. The Commission shall, upon review of the report and
after any adjustments deemed necessary, assign allowables to each
well in the Project for the nexit succeeding month in accordance
with these rules,

RULX 12, The Special Rules and Regulations for the operation of
the subject Project shall prevail against the Statewlide Rules and
also against the Special Rules and Regulations for the Bisti-lLower
Gallup 0il Pool, if in conflict therewith,

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

STATE OF NEW MEXICO
OIL CONSERVATION COMMISSION
EDWIN L., MECHEM, Chairman

MURRAY E., MORGAN, Member

A, L, PORTER, Jri., Member &% Secretary
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AVERAGE RESERVOIR AND FLUID CHARACTERISTICS
CENTRAL BISTI LOWER GALLUP SAND UNIT
BISTI OIL POOL, SAN JUAN COUNTY, NEW MEXICO

Are : . 7,388,46
Acres in particibating area 4,713,07
Porosity, percent 4.4
Connate water, paréent 26
Permeability, md. | 9
Bubble point pressure, psia 1,207
Reservoir temperature, OF 11;50 F
Solution gas-oil ratio at hubble point CF/bbl, 406
Formation volume factor RB/STB 1.261
Viscosily of cil at bubble point CP 0.83
Gravity of oil ©API 39

Color of oil ' : .

SUNRAY MID-CONTINENT OIL COMPANY

EXHIBIT NO._& __CASE NO.

/66F
/865~




Lo o st dhan oot SR o ool A e
S emeepge TR TT TR T T TR T TR
PR V—— -
a S
P |
Vo i K

P T L L

REFORE EXAMINER NUTTER

. SCHEMATIC_

|
'L

DRAWING
cTioN ““”L

[

2

naABANCH  NA
TNV UVOoLU UR

iy}

TN~
v

SUNRAY MID-CONTINENT OIL COMPANY
FEDERAL "C" NO. 18
BISTI-LOWER GALLUP POOL
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e - L Porority, percent 1o iy |
: | , Conn;to water, percent | 26 -
: o o _ Permeability, md. 9 -4 . '
; Bubblé point pressure, psia 1,207
1 . Reservoir temperature, OF ' 145° F : a
i

l AVERAGE RESERVOIR AND FLUID CHARACTERISTICS
e = - ~ CENTRAL BISTI LOWER GALLUP SAND UNIT
BISTI OIL POOL, SAN JUAN COUNTY, NEW MEXIGO

’ o : Acres in Unit Area 7,388.46

Acres in participating area ' — Ly 713,07

Solution gas-oil ratio at bubble point CF/bbl. 406

Formation volume factor RB/STB 1.261

W et o

Visgosity of oil at tubble point HY 0.82

Gravity of oil CAPI 39

Color of oil Greenish Brown

SUNRAY MID-CUNTINENT OIL COMPANY
EXHIBIT NO. &7 CASE NO. 227
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(3) That speciél rules and regulations governing the
operatiocn of the above-described gas injection project on

applicants Federal "C" Lezse be and the same are hereby

promuigated as £5110we, effective February 1, 1959:

SPECIAL RULES AND REGULATIONS FOR THE
SUNRAY MID-CONTINENT OIL COMPANY FEDERAL nc" GAS
: INJECTION PROJECT - S

RULE 1. The project area of the Sunray Mid-Continent 0il Company
Federal "C" Gas Injection Project, hereinafter referred to as the
wproject, " shall comprise that area described as follows:

TOWNSHIP 25 NORTH, RANGE 12 WEST, NMPM
Jection 6: NE/4 ﬁW?Z 372 NW/4,

NE/4, and S/2
Section 7: N/2 and SE/4

TOWNSHIP 26 NORTH, RANGE 12 WEST, NMPM

wsction 31: N/ 2 SW/4, SE/ & on/=x, &i& Tr/4
RULE 2. The allowable for the.Project shall be the sum of the

allowables of the severai welle within the project arez, including
d as gas injection weils.

those wells which are shut-in or are use

RULE 3. Allowables for gas injection wells may be transferred to
producing,wells within the project area, as may the allowables

for producing wells which, in the interest of more efficient
operation of the Project, are shut-in or curtailed because of high
gas-oil ratio or shut-in for pressure regulation, control of
pattern or sweep efficiencies, to observe changes in pressures Or
changes in characteristics of reservoir liquids, or progress of

sweep.

RULE 4. The project allowable may be P

limitations :

production is consisten _
Project and provided further that no well shall produce,in excess

of two times the top unit allowable for the Bisti-Lower Gallup
- 01l Pool, or 200 barrels per day, whichever is greater.

RULE 5. The allowable agssigned to any gas injection well, which
11s in the project

allowable is to pbe transferred to any ¥
nt exceed the producing

arez for production, shall in no eve
to gas injection, as

capacity of the well prior to conversion

determined by the testing procedure P

rescribed by Rule 7.
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Conversion of Producing wells to gas injection, or the drilling
of additional wells for gas injection, shall be done only after
abproval of same by the Secretary-Director of the Commission,
To obtain such approval, the Project sperator shall tile proper
application with the Commission, which application shall include -
the following:

(1) A plat showing location of proposed
injection well, all wells within the
project area and offset operators,
locating their off-setting wells to
the project area.

(2) A schematic drawing of the proposed
injection well which fully describes
the casing, tubing, perforated interval,
and depths and showing that injection
of gas will be confined into the Bisti-
Lower Gallup formation.

(3) A letter stating that al1l interasted
pParties, including offset operators to
the project area have been furnished &
complete copy of the application and the

date of the netification.-

The Secretary-Director may approve the Proposed gas :
injection well if, withir 20 days after receliving the application,
no objectiocn to the pProposal is received, The Secretary-~-Director
may grant immediate approval provided waivers of objection are

received from all interested pParties,

RULE 7. The allowable assigned to any well which is used for the
Purpose of gas injection, or which is shut-in or curtailed in-
accordance with Rule 3, shall be determined by a 24-hour test at
a stabilized rate of production, which shall be the final 24-hour
period of a 72-hour test throughout which the well shall be

produce, or greater than top unit allowable for the pool multiplied
by the well's acreage factor, whichever is applicahle. The pProject
operator shall notify all operators offsetting the Project, as

1
e, ‘“MWJ
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C e,

well as the Commission, of the exact time such tests are to be
conducted. Tests may be witnessed by representatives of the
offsetting cperators and the Commission, if they so desire.

RULE 8. No well in the project area shall be assigned any
allowable transferred from any other well or wells in the project
area .unless and until said well has been approved by the Com- :
mission as a duly authorized "Transfer Well." To receive approval
for any such Transfer Well, the Project operator shall file
application with the Secretary-Director of the Commission for
permission to transfer allowable to the well, setting forth therein
the well's current allowable and the maximum allowable which will
be assigned to the well, Copies of the application shall be -
provided to all operators owning acreage offsetting the proration

'’ unit on which the transfer well is located. The Secretary-Director

may designate the well as a Transfer Well subject to the maximum
expected allowable for the well if, within 20 days after receiving
the application, no objection to the designation is received. The
Secretary-Director may grant immediate designation as a Transfer
Well provided waivers of objection are received from all such
offset operators.

RULE 9. The allowable assigned to any well in the Project shall

be based upon the ability of the well to produce and shall be ' :
subject to the limiting gas-oil ratio (2,000 to 1) for the Bisti- ‘
lLower Gallup Oil Pool, except that any well or wells within the ;
project area producing with a gas~oil ratio in excess of 2,000 :

cubic feet of gas per barrel of oil may be produced on a "net™" L

gas~oil ratio basis, which net gas-oil ratio shall be determined H

by applying credit for daily average gas injected into the Bisti- ‘

Lower Gallup 0il Pool within the project area to such high gas-

oil ratio well, The daily adjusted oil allowable for any such

well receiving gas injection credit shall be determined in

accordance with the following formula:

Aadj = TUA x F, x 2,000

——y—
o
where:
Aadj = the well's daily adjusted allowable
TUA = top unit allowable for pool
F, = the well's acreage factor

&
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p = average dally volume of gas produced by the well
g during the preceding month, cubic feet
Ig = the well's allocated share of the daily avérage
gas injected during the preceding month, cubic feet.
Pb = average daily volume of o0il produced by the well

during the preceding month, barrels

. In no event shall the amount of'injected gas being

credited to a well be such as to cause the net gas-oil ratio,

Pg - _Ig, to be less than 2,000 cubic feet of gas per barrel of
: _
Io
0il produced,

RULE 10. Each month the project operator shall, within three

days after the normal unit allowable for Northwest New Mexico

has been established, submit to the Commission a Gas Injection
Project Operator's Report, on a form prescribed by the Commission,
outlining thereon the data required, and requesting allowables for
each of the several wells in the Project.

RULE 11, The Commission shall, upon revicw of the report and
after any adjustments deemed necessary, assign allowables to each
well in the Project for the next succeeding month in accordance
with these rules.

RULE 12, The Special Rules and Regulations for the operation of
the subject Project shall prevail against the Statewide Rules and
also against the Special Rules and Regulations for the Bisti-Lower
Gallup 0i1 Pool, if in conflict therewith.

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

STATE OF NEW MEXICO
OIL CONSERVATION COMMISSION

EDWIN L. MECHEM, Chairman

A4
MURRAY E, MORGAN, Member

A, L. PORTER, Jri,, Member & Secretary

ST e
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Order No. R~

by Order No, Rf1414—@, be

to include the fo]lowing ionail acreage within the defined
Lover

Bisti‘Gallup 0i1 Pool,

S/2¢'s/2 N/2 of Section_§2i4Tcwnshif 26 North,
REnge'IQ_West‘ NMPM ‘“
W/2 SW/4 of Section 10, Township 25 North,
Range ]2 Yest, NMPM o
W/2 NW/a of Section 15, Township 25 North,
Range 12 West, NMPM o

project area,

‘injection wells,

ction
wells Sentte
CB}!—W_ Well No. 4, locateq& @ fcet from
the line and 1315 feet from the West 1ine
of Section 10, Township 25 North, Range 12 West,
NMPM - o o
U {319
CBM-WL Weld No, S, located 885 reet from
the Nows®H line and 1315 feet from the West line
of Section 10, Township 25 Nerth,
NMPM . -

L) ’ 4*Q¢ ﬁée%'ékku4€u-MOY+leUL
CBB-WI Wel] No. 6, locatedA and

U ‘ v
CBM-WI Wel) No. 7, located 1318 feet from the
North' line ang 1315 f

v eet from the West Iine of
Section 15, TownsHhip 25 North, Range 12 West,

32, Township 26 North,
Sndedmivtivenilis Bisti-Lowep Gallup Oil'Pool,
Juan County, New Mexico,

Prioeh
PROVIDED HOWEVER, That
SROVIDED HOWEVER

Range 12 West, NMPAM, San

Pressure of the injection fluid,

DONE at SFNM——____

San Juan County, New Mexico:

NM P\ L , : . .
cgil)ﬁ%#‘tfx.tﬁfdalubwf 4£¢fa¢e$3‘zz;v'a¢omxx—¢: 4&Aﬁ§r dué7}ﬁbﬂ§%é;
—ak to conver t%@ as injection the Valw i Well No:

L~y

, l .-‘i....‘......---lllllu.
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the Spec1al Rules and Regulations for the Sunray Mid- Continent 0il

clude the follo:ﬁpg acreage in the said project area:
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Order No. R-

(3) That the applicant seeks an amendment of Rule 1 of

—

Company Central Blstl LPG—Gas—Water InJeutlon PPOJect as promul-

gated by Order No. 1414 and amended by Order No, 1414-A, to in-

ot

. S/2¢S/2 N/2 of Section 32, Township 26 North
- ' Range 12 West, NMPM -
W/2-SW/4 of Séction 10, Township 25 North,
Range 12 West, NMPM -
W/2 NW/4 of Sectlon 15, Township 25 North,
Range 12 West, NMPAM - -

all in San Juan County, New Mexico, and within the e limits
of the Bisti-Lower Gallup Oil Pool.
(4) That in connection with the aforesaid Injection Project

the applicant further seeks permissioun to drill and complete the
following-described water 1Q£ect10n wells:
2625

CI}IS_WT wa11/i\!n a4, 1

from the Iine ;n
We§t line of Section 1
Range 12 West, NMPM

cat

O ot

ed - et
1315 feet from the
Township 25 North,

}

15(9 '
CBVhW%E gél No. 5, located &28 feet from
the ine and 1315 feet from the West
line of Section 1Q, Township 25 North,

Range 12 West, NFM o ot P The Nerth

Cﬁ'-WI Well No.. 6, locatedﬂon-ﬁhe~&==wh
line and 1315 feet from the West line of
Section &, Township 25 North, Range 12
West, NMPM

CB%LWI Well No. 7, located 13#9 feet from
the North line and 1315 feet from the

West line of Section 15 Township 25 North,
Range 12 West, NMPM;:

v tar/ oo
W%Légks permofg ion toLco v’gf% to J.z7if‘_;/e§ct;'ion the Val R.

-

Reese Hickman Well No, 1, located in the SW/4 SW/4 of Section 32,

Township 26 North, Range 12 West, NMPM, San Juan County, New

Mexico,

/gbiz:fhat approval of the subject application will neither

cause waste nor impair correlative rights,

IT IS THEREFORE ORDERED:

(1) That Rulc 1 of the Special Rules and ant1 ions for
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the Sunray Mid-Continent Oil Company Central Bisti LPG-Gas-Water

Injection Project, as promulgated by Order No., R-1414 and amended
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August 11

APPLICATION OF SUNRAY MID-
CONTINENT O1L COMPANY FOR AN
ORDER AMENDING ORDER NO. R-1414
TO INCLUDE ADDITIONAL ACREAGE \
IN ITS CENTRAL BISTI LPG-GAS- . /
WATER INJECTION PROJECT IN THE /
BISTI-LOWER GALLUP OIL POOL IN
SAN JUAN COUNTY, NEW MEXICO,
AND FOR PERMISSION TO DRILL-
FOUR ADDITIONAL WATER INJECTION
.—-WELLS AND TO CONVERT ONENFELL
TO GAS INJECTION

BEFORE THE OTL CONSERVATION COMMISSTON
OF THE STATE OF NEW MEXTCO

IN THE MATTER OF THE HEARING

CALLED BY THE OIL CONSERVATION 3 f{.(;‘
COMMISSION OFF NEW MENICO FOR a Co
THE PURPOSE OF CONSIDERING: b

PAR D \\!O . 1665 .

. é;) Order No. / /4 fs
\}

Nrk@“RV/

ORDER OF THE COMMISSION

COMMISSTON:

RY THE
i eseawse—otmor~o e oGl omenaemmmvguing openyg
, 1959, at Santa Fe, New Mexico, befgne e 0il
Conservation Commission ¢f New Mexico,; herecinakd referred toc as
11 4 3 12
the "Commission, I

NOW, on this_ e , 1959, the Com-
mission, a quoae ‘oelng present, having considered the testimony
et the exhlblts rebelved at said hearing, and being

This cause came on for hearing at__ 9. o'clock a.m. on
Auqust_5 , 1959, at Santa Fe, New Mexico, bhefore’
Elvis A, Utz , Examiner duly appointed by the 0il Conservation

Commissienm of New Mexico, hereinafter referred to as the "Commis-

sion," in accordance with Rule 1214 of the Commission Rules and

Regulations,

NOW, on this day of August , 1959, the Com-
mission, a quorum being present, having considered the application
the evidence adduced, and the recommendations of the Examiner,
Elvis A, Utz , and being fully advised in the premises,

FINDS:

(1) That due puhlic notice having heen given as required
by law, the Commission has jurisdiction of this cause and the
subject matter thereof.

(2) That Order No, R-1414 authorized the applicant to
finn

initiate & liquefied petroleufi gas—gas—-water injec

in the Bisti-Lower Gallup 0il Pool,

x
o

San Juan County, New Mexico.
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OLL COHSERVAILON COMMISSION, 9 a.m., MABRY HALL, STATE CAPITOL, SANTA EE

Tha following czses will 5e heard before Daniel S. Nuiter, Examiner, or
A. L. Porter, Jr., Secretary=Director.

CASE 17071

CASE 1708t

e

No. 2459

DOCKET: _EXAMINER HEARING JULY 8, 1959

::!&-IEL-nnl-----l-llﬁulllllli

Application of Continental Qil Company for two non-standard oil proration
units. Applicant, in the above-styled cause, seeks the establishment of
two non-standard oil proration units for Delaware production, one 49.8-acre
unit to consist of lots 1 and 2 of partial Section 3%, Township 26 South,
Range 32 East, Lea County, New Mexico,the other 49.9-acre unit tc consist
of lots 3 and 4 of said partial Section 35. Said units are to be dedicated
respectively to a well to be located 330 feet from the North and East lines
of lot 1 and to a well to be located 330 feel from the North and East lines
of lot ‘3, all in said Section 35. |

Application of Continental 0il Company for permission to commingle the

. production from three separate leases. Applicant, in the above-styled ‘

CASE 1709

CASE_1712:

cause, seeks permission to commingle the production from an undesignated
Delaware pool from three separate leases in Sections 25, 26, and 35, Town-
ship 26 South, Range 32 East, Lea County, New Mexico, after separately
metering the production from each lease.

Application of Continental 0il Company for & 160-acre non-standard gas
proration unit. Applicant; in the above-styled cause; seeks the establish-
ment of a 160-acre non-standard gae proraticn unit in an undesignated Tubb
gas pool consisting of the E/2 SW/4 and the W/2 SE/4 of Section 15, Township
20 South, Range 37 East, Lea County, New Mexico, sald unit to be dedicated
to applicant's Britt B-15 Well Neo 9 located 1980 feet from the South and
East lines of said Section 15.

Application of The Atlantic Refining Company for the establishment of three
non=standard oil proration units and for approval of an unorthodox oil well
location. Applicant, in the above-styled cause, seeks the establishment of
three 44.56-acre non-standard oil proration units in the Horseshoe-Gallup
0il Pool, the three units together to comprise all of lots 1, 2, 3, and 4

of Section 33, Township 31 North, Range 16 West, San Juan County, New Mexico,
one unit to be dedicated to a well in said lot 1, another to a well in said
lot 2, the other to a well in said lot 4. Applicant further seeks approval
of an unorthodox location for the well in sald lot 2,

Application of The Atlantic Refining‘Company for an 0il-0il dual completion.
Applicant, in the above-styled cause, seeks an ordexr authorizing the dual
completion of its State “Y" Well No. 8, located in the SE/4 NE/4 of Section
25, Townghip 25 South, Range 37 East, Lea County, New Mexico, in such a
manner as to produce cil from the Justis Blinebry Pool and from the Justis
Fusselman Pool through parallel strings of tubing.

Application of Angels Peak Oil Company for a non~standard gas proration
unit or in the alternative for a force pooling order. Applicant, in the
above-styled cause, seeks the establishment of a 98.B7-acre non-standard
gas proration unit in the Fulcher Kutz-Pictured Cliffs Pool consisting of
lots 1 and 2 of Section 10 and lots 3 and 4 of Section 11, both in Township
28 North, Range 11 West, San Juan Couniy, New Mexico said unit to be
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CASE 1712 (continued) dedicated to applicant's Angels Peak Well No. 5, located 285 feet

GASE 1714:

CASE 17151

CASE 17161

CASE 1717:

CASE 17182

from the North line and 1520 feet from the West line of said Section 1ll.
Applicant proposes, in the alternative, to force pool all interests in the
above~described acresge in said Fulcher Kutz-Pictured Cliffs Pool.

Application of E1 Paso Naiural Gas Company for a gas~gas dual completion.
Applicant; in the above-styled cause, seeks an order authorizing the dual
completion of its Hancock Well No. 3, located in the SW/4 SW/4 of Sectien
22, Township 28 North, Range 9 West, San Juan County, New Mexico, in such

“a manner as to produce gas from the Aztec-Pictured Cliffs Pool and to

produce gas from the Blanco-Mesaverde Pool through the casing=tubing
annulus and tubing respectively. Applicant proposes to utilize a retrieve~
able=type packer in said well.

-Application of Jchn Ho Trigg for an order authorizing a pilot water flood
- projects for capacity allowables for deven wells in said project area, and

for establichment of an administrative procedure for expansion of said
project and for grarting capacity allowables. Applicant, in the above-

-gtyled cause; seeks an order authorizing it to institute & pilot water

flood project in the Caprock-Queen Pool in Chaves County, New Mexico.
Applicant proposes o inject water into the Queen formaticn through 4 wells
located in Sections 4 and 5, Township 14 South, Range 31 East. Applicant
also seeks capacity allowables for seven wells in said project. Applicant
further seeks the establishment of a procedure whereby the project area
may be expanded and capacity allowables granted without notice and hearing.

Application of Gulf Oil Corporation for permission to install a lease
automatic custedy transfer system. Applicant, in the above=-styled cause,
seeks an order authorizing it to install automatic custody transfer equip-

“ment o receive and measure ihe oil produced from its B. V. Culp Lease
‘consisting of the SW/4 NW/4, E/2 NW/4, and the NE/4 of Section 19, Township

19 South; Range 37 East, Lea County, New Mexico.

Application of Northwest Production Corporation for an oil-gas dual com=
pletion. Applicant, in the sbove=styled cause, seeks an order authorizing
the dual completion of its "S" Lease Well No. 15=11, located in the NE/4

"'NE/4 of Section 11, Township 24 North, Range 4 West, Rio Arriba County,

New Mexico, in such a manner as to produce oil from an undesignated Gallup
0il pool and the production of gas from an undesignated Dakota gas pocl
through paraliel strzngs of tubing.

Application of Pan American Petroleum Corporation for an exception to the
"No~Flare" provisions of Order No. R=1237. Applicant, in the above-styled
cause, seeks an exception to the requirement in Order No. R~1237 that no
casinghead gas be flared or vented from any well within the defined limits
of the Otero=Gallup 0il Pool or within one mile therefrom for its Jicarilla
Tribal 35 Well No. 1, located in the NW/4 SW/4 of Section 35, Township 25
North, Range 5 West, Rio Arriba County, New Mexico.

Application of Samedan Oil Corporation for an unorthodox oil well location.
Applicant, in the above-styled cause, seeks an order authorizing an un-
orthodox oil well location in the Kemnitz-Wolfcamp Pool for s well to be
located 660 feet from the South and East lines of Section 20, Township 16
South, Range 34 East, Lea County, New Mexico, in exception £o the spacing
requiremenis for said pool as promulgated &y Order No. R=1011.
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CASE 1719t

CASE_1720%

CASE 17211

19/

Application of Sinclair 0il & Gas Company to commingle the production

from several separatsd pools. Applicant, in the above=styled cause, §080KS
agthority to commingle the production from the ranrose~Skelly Pool and the
Paddock Pool from all wells on 1ts Brunson lease comprising the MWi/4 SW/4
of Section 3 and the W/2 SE/4 of Section 4, Township 22 South, Range 37
East, Lea County, New Mexicos Applicant further seeks permission to
commingle the production from the Hare Pcol, Drinkard Pool and Tubb Gas

Pool from all wells on sald leases

Application of Skelly Oil Company‘for an oil-o0il dual completione Applicant,

in the above-styled cause seeks an order authorizing the dual completlon

 of its W. P. Saunders Well No. 1, located in the SW/4 SE/4 of Section 11,

Township 26 North, Range 11 West, San Juan County,; New Mexico, in such a
manner as to produce oil from the Gallegos-Gallup 0il Pool and io proguce
oll from an undesignated Dakota pool through parallel strings of tubing.

Application of Great Western Drilling Company for an automatic custody
transfer systems for permission to commingle the production from separate
leases; for permission to produce more than 16 wells into a common tank
battery, and for an administrative procedure whereby wells may pe produced
excess of top unit allowablee Applicant, in the above-styled C€ause, sceks
an order authorizing installation of an automatic custody transfer system
and for permission to commingle the Caprock=Queen Pool production from
more than 16 wells located on separate leases within the confines of the
North Central Capreock Queen Unit Area in Township 13 South, Ranges 31 and
32 East; lLea and Chaves Counties, Mew Mexico. Applicant further proposes
the establishment of an administrative procedure whereby wells in sald
Unit Area may be permitted te produce in excess of top unit allowable for

gaid Caprock-Queen Pool.




