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BEFORE ™IE
OIL CONSERVATION COMMISSION
SANTA FE, NBW MEXICO
ATQUST 5, 1959

'

IN THE MATTER OF: H
:

CASE 1665 Appliestion of Sunray Mid-Continent Oil Come ¢
pany for an amendment of Order Wo. Rell, 1
Applicant, in the above~styled cause, sesks

an order smending Order Wo. Reljll to includes
additional soreage in its Central Bisti LPG- i

gag-Water Injection project in the Bisti~ H

Lower Gallup 041 Pool in San Juan County,¥ew 3

¥Mesxico, and for permission to drill four ad~ :

ditiomal wster injeetion wells in meid pro- 1

Joot and for perdssion to convert one addi~ ;

tional well $0 gms injection In sald project.:

1

BEFORE:
Elvia A, Uty, Exsuiner,

ZBANSCGRIZEZR QF ZROCEEDIXNGS

MR, UTZ: Wext case on the docket will be Case 1665,

MR, PAYNE: Case 1665, Application of Sumpray Mid-
Continent 01l Cospany for an amendment of Order Wo, R=-141;.

MR, WHTTE: 1If the Examiner please, Charles White of
Gilbart, White & Gllbert, Santa Fe, New Mexieo, sppearing om be-
helf of the sppliemnt, Suwwray Mid~Continent. I have associated
with me Mr. Bill Loar, sttorney from Tulsa, Oklahoms.

MR, UTZ: Any other sppearsnces Lo be made? If not,
you may proceed,
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MR, LOAR: Mr. Brooks will be cur ome witaneas, Mr.

Exsminsr,
(Witness sworn)
MR, UTZ: You want to mmrk one set of these Exhibita?
MR. LOAR: Yes, sir.
_ ROBERT B. BROOKS,
oslled as & witnsss, having besn first duly sworn, testifled as
followa:
DIRECT EXAMIRATION

BY MR. LOARj

Q Will you please state your pame and oseupation?

A I am Robert E. Brooks, Division Reservoir Engineer
with Sunray Mid-Contineni, Midland, Texms. |

< Have you testified before this Comuission as u reser-
volr engineer previocusly?t

A’ Yes, air.

MR. IOAR: If the Examiner please, are his qualifioa~-
tions acceptable?
¥R, UT21 Yes, slr, they sre,

Q (By Mr. Loer) Mr. Brooks, this is the application of
Sunrey ma—cmﬁm& 011 Company requesting that the field rules
that apply to the Central Bisti Unit be extended to inslude the
8/2 of the N/2 and the 3/2 of Section 32, Township 25 North,Renge
12 Weast == I am sorry, 26 North, Range 12 West, and the ¥W/2 of
the 8W/l, of Section 10, and the W/2 of the Wi/} of Segtion 15 in
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Township 25 North, Range 12 Weat, and for conversion, or for per~
mission to drill four water injection wells in the Section 10 snd
15 area, and for permission to convert ths, what 1s labeled on
the ~= shat has besen labeled Val R. FReese Hickman No. 1 to gas
injection.

Q Are you femilisr with this application in this area
involved?

A Yes, sir,

Q Did you testify in the pmvieua'cmiuian hearings in
Cases 168l, 1645 md 1706, whigh were all dealing with the Centra
Bistl Unit and the £1e1ad rules that apply thereto?

A Yes, air, I did. |

(Thereupon, Sunray Mid-Continent
Exhibit Wo. 1 was marked for
identification.)

Q Will you plesse now refer to Exhibit ¥Wo, 1 and state
briefly what that shows?

A Exhibit ¥o. 1 1s & map of & portion of the northwest
part of the Bistl-Lower Gallup 011 Fool. Thias mp also shows the
Central Blst! Unit with ths heavy dashed lines. It shows the
proposed extenslon for the fleld miles which we are requesting
here todey, shaded in light blue, It mlso shows the location of
the various Lypes of injectien wells, The description of the pro~
posed area is the $/2 and the 8/2 of th,e ¥/2 of Seetion 32, Town~
ship 26 North, Range 12 West.

Q Now, Mr. Brook rrupt at that point? Tast
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portion of Seetion 32 has been approved, has been included by
the Comnission within the area spproved for the Central Bisti
Unit, 1as that correct? I bellieve 1% has.

A Itm not sure of that.

Q All right. However, that portion of Section 32, uhndor!
in yellow, shaded in blue, was not ingcluded In the field rule
hearing becauss A% the time of the field rules Sunray Mid=Contin-
ent and the Unit did not have centrol of Section 327

A That is correct.

Q All right. Now, would you proceed?

A The other aress, or ths W/2 of the SW/L of Section 10,
Township 25 North, Range 12 West, and tl® W/2 of the WW/L of Sece
tim 15, Township 25 North, Rangs 12 West. Now, in this area in
Section 10 and Section 15 we propose to drill four water injec-
tion wells. The wells are set out on the application and may be
described from north to south with w.i:. Wo. 1 to be loeated 1315
feot East and 2635 feet North of the Southwest corner of 3Section
10, This will be known in the future as the CBU water injeo~
tion or WI Wo. 4. Well No. 2 to be located 1315 feet East and
1320 feet north of the southwest corner of Section 10, This well
will be known 8s CBU WI Wo. 5. VWell ¥o. 3 on the applieation
is to be located 1315 feet East and zerc feet‘ Worth of the southe
weast corner of Sectlion 10. Thls will be known as CBU WI ¥o. 64
I have given the wrong numbers here on these wells for the (BU
numbers, I ses. I waas going down the line., I will remumber thoge
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later,

Q Iatts streighten it uwp now, Mr. Brooks, slnce you
brought 1t up.

A Golng from North to South for the new terminology, thel
most nertherly well will be the CBU Yo. L. The mxt Well South
will be the CBU ¥Yo. 5. The Well on the comuon boundary of Sec-
tions 10 and 15 will be the COBU WI No. 6, and the most southerly
Well will be the CBU WI Yo, 7.

Q Now, I believe you have given the loeation of all the
Wells except the CBU WI No. 7. Will you give that lovcation?

A This was deseribed as Well Yo, 4 in the spplication,
to be 10&“&_1}15 fest East and 1320 feet South of the north~
west corner of Sestion 15.

Q ¥Mr. Brooks,how do you propose to complete these wellg
&8s vater injeotion wellas?

A These wells will be completed in the following mermer,
and I will read from the drilling program of the COBU WI ¥o. 5.
The surface casing of 8 5/5 inches will be set at spproximately
315 feet and clreoulsted with cement to the surface., The produo~
tion casing they have here, or the casing string, will be set at
spproximately 4920 feet. It will be 4 1/2 inch casing, and ede~
quate coment will be diasplaced to put the top above l,000 feet.
The tubing in this welli, there will be approximetely /920 feet
of 2 3/8 inches of plastic coated tubing. We will set s Model
D" nacker,Baker Medel "D" packer above the top of the perfora-
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tions, whieh will be in the Biati~Lower Gallup asection,

Q Wow, then, Mr. Brooks, as I understand it, you'll run
8 5/8 surface pipe and cement it to mﬁea. You will run L 1/2
inch long string to the Lower Gallup formmation and cement it
sufficiently to complete the Gallup formaiion. Youtll :perfqntc,r
you will run plastio lined 2 5/8 ineh tubing and set it on a
permanent type packer, is that correst?

A That's correct.

Q Will this method of completion kiep the uater that ia
to be injected into this well in the Lower Gallup formatlon?

A Yos, air. | |

< What 1s to be the source of the water %o be used I-
thess four wells?

A The sourcs of the water in these four wells will be
from a water supply well whioh is located 1,000 feet from the
West line and 660 feet from the South line of Sesction 10, Toun~
ship 25 North, Range 12 West. The &UNdry  description of the
sand, which will supply the water, is known as the Menefee, Thig
well is presently being teated,

Q All 1 ght. Now, 1s this the same water tha t ia belng
used over on the Wast line of the Central Bistl Unit?

A Yes, sir.

Q What ar¢ the injection rates and pressures that you
anticipate uvsing for these four wells?

A The injectlion rate will be dependent upon the volumes
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that the wells will take. Of course, we anticipate injJeoting a

total of approximmtely 1,000 barmrels per day into the four wells
at s pressure not greater than 1200 pounds psr square inch at
surfacs in any cns well,.

Q Now, Mr. Brooks, the Comalssion has previcusly approved
ths use of two water injection wells on the West side of the Bisti
Unlit, and have given us the ad#dniwatiw mmdm for convert-
ing aéditiaﬁl wells to water injection. Do these four wells,
and the injection rata.a’tlat you are Wating. and the complet~
ion method, are my all compatible with the method approved by
the Commission in the = referring to the two wells on the West
side?

A Yes, sir, I hciiwa they are.

Q The application, which is the gubject of this hearing,
2lso requests permission to comvert the Val R. Reese & Associates
Hiclomn Well losated in the southwest, southwest of 32, 26 Ec;rth,r
12 west, to injection qus, ie that correct?

A Yes, air. |

Q Will you then rim 2«inch RON-UPSet tubing en the packhr
and injeet down the tubing?

A Yes, air,

Q Is this compatible with the completion procedures
authorized in the pravious hearings on this unit?

A Yes, asir, it is,
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(Thereupan, Sunray Mie~Continent's
Exhibit No. 2 was marked for
1dentification.)

Q Would you please refer to Exnibit Wo. 2 and state very
briefly vhat that ias?

A Ehibit ¥o. 2 i an iscpach of the Bisti-Lower Gallup
sand, or what has been termed as Zome 1, amd -ulcahm‘ from miorge
log separation,

Q  Does this show that the acreage in Sections 10 and 15
and the acreage in Section 32, whichk we sare sesking to include
within the field rules, are underlsin by the Bisti~Lower Gallup
formation?

A Yes, a ir.

Q Does 1t indioste that this is the seme reservolr and
that the sand 1s continuous and em&eﬁné throughout ?

A Yes, sir. |

{Thereupon, Sunray mMmhimnth
Exnidbit Wo. 3 was nerked for
ldentifiention.)

Q Extdbit Mo, 3, I belicve, is an isopach showing mioro-
log aseparation for the Zone Wo. 2, is tlmt correct?

A Yesn, sir.

Q  Does it indicate u similar ploture?

A Yeos, sir,

{Thereupon, Swaray Mid-Continent{s
Exhibit Wo. L was maried for
1dentifisatlion.)

Q Exhibit ¥o. 4 is an iscpach showing mierolog separation

o
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for Zons o, 3. Doss it slso indleats a similar pleture?
A !‘03, sir.
(Ihereupon, Sunray Mid-~Comtinent!

BEdhibit We. S wan marked for
1dentirtication.)

Q Exhibit ¥o. 5, would you explain what Exhidit Wo. 5 1a?

A Exhibit Wo. 5 is an {sopachOus map om the Bisti-Lower
Gellup sand as constructed fram the pay determined from the SP
curve of the electriec log.

Q And 1t alsc shous the portions in Bections 10 and 15
and portioms in Sestion 32 whaleh we are seeking to inelude by the
f£ield rules are uderlain by the Bigti-Lower Gallup formmtion?

A Yos, sir.

(Thereupon, Sunray Mid-Continentts

Exhibit Wo. 6 was meried for
fdentitication.)

Q Exhibit Wo. 6 1s an isopssh htnd B Zoowe Yo. 2. Dmﬁ

that indicate s similar ploture?
A Ton, sir.

{Thereupon, Sunrey Mid-Ocutinent?
Exhibit No. 7 was maried for
identifieation,)
Q Exhibit Yo. 7 is an iscpach based on the SP for Zone
¥o. 3. Does it also indloats a similar pileture?
A Yon, sir.
Q Do you recommend o the 011 Comservation Comuission
that the S/2 of the %/2 and the S/2 of Sectiom 32, Townahip 26

¥orth, Range 12 West, and the E/2 of the == I'm sarry -~ the W/2

b

B
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of the Southwest of Section 10, snd the W/2 of the Worthwest of
Section 15, in Towmship 25 Werth, Rangs 12 West, be included withe
in the fleld miles for the Central Bigti Unit?

A Yus, sir.

Q 1s it youwr understanding that after certain prosedural
requirements are met, that we will seek to include these sreas
within ths Central Bisti Unit upon sduminlistrative procedurs to tha
Comiassion?

A Yes, air.

Mi. LOAR: I belleve thatts all we have.

Q (By ¥»., Loar) Wers Exhibits 1 through 7 prepared by
you or under your supervision?

A Yes, air.

¥R, LOAR: We request they be recsived,
Mi. UT2: Without objection, they will de received,
{(Whereupon, Sunray Mld-Oontinent 'Jt
BExibits Wos. 1 through 7 were
recsived in evidence.)
CROSS BXAMINATION
BY m. UTZ:

Q  Mr. Brooks, 1s the OBU Unit commmitized only for
the thres ma mentioned in your Exhibits hevet

A Yea, sir.

Q Are there other prodwsing sonss below thess three zones
in thw Muncos?

A Yoa, sir.
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Q And oan you say why those zones are not comw nltised?

A T engineers which vorked on the ressrvolr interpretas
tiong which led to unitization of the Cantral Bisti~Lowsr Gallup
sand Unit 414 not feel that this zome which was completed, I be-
1ieve, in Ameradats Xs~Da~Pah Wo. 1, and previously in Ameredats
Ke~Da~Pah No. 2 were the same reservolr, as I recall. This zone
is spproximatsly & hundred feet below the lowest sand stringer
that we find in the BistieLower Gallup reserveir.

Q You fesl that is a separats restrvolr from the Lower
Gallup.

A Yes, sir, we believe that 1t is. It appesrs to be
& localized sand stringer. The Ka=De-Psh No. 2 produced very
shortly and was eventuslly sgusesed off due o its imability %o pri-
duse. As far as the sotusl details o the mtm of the cruds and
bottam hole pressures, I do not have that s&th me today,

] Well, do you kaow of aay other wells in <= producing
wells, that are completed in that zone in the Tnit?

A Pan Amgrican perforsted, I believe it was the Xe=Da«Pah
Ro. 1 in this zons. It was ons of the wells in the Es~Da=~lgh, but
it sould have been the In-Na=Ds-Pah Wo. 1. I don't have that with
ms elther. |

Q Thet was the only well that you know of that wag ocm
pleted in the zone below the commmnitized aves?

A The thiee that I have mentioned sre the only three,
yos, air. And the Pan American Well 3
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I don't imow what the nature of that coupletion 1s, but 1t would
be my opinion that it would yleld very little, if any, oll at all,

Q Do you know whether it i3 the intention of Sunray, as
wdt operator, to sonvert the Amersds XewDe~Pah Wo. 1 as an LPG
injection well?
| A Yon, sir, it i» the intention of Sunray to convert the
Amsrada Xa~De~Pah Wo. 1 to an m injesstion well,

Q The produstion. strings,l 1/2 ineh producing strings
which you will set in the four water injection wells, I don't
belisve you stated how that would be teasted.

A That will ve tested with 2,000 pounds for thirty min-
utes after the casing hes been set for twelve hours under pressure,
We will run temperature surveys ia the woll to determine tops.

Q Year hydrostatio head on the casing shoe will be in
the neighborhood of 2200 pounds?

A Yos, sir,

Q  And you intend $0 put a maxfmum of 8 thousand pownds
surface pressure?

A Two thousand,

Q Two thousand pounda?

A Yos, sir, twe thous
asked on the 4 1/2 ineh,

Q ¥o, I mean in the injection pressure, wuster injestion
pressurs at the surface?

A You, alr, 1200 pounds,

d pounds for thirty minutes. You
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Q It you do that, then the pressure casing shoe would b
scmpwhare around 3200 pounda?

A Thatts right.

Q And you would have tested it omly to 2,000, Do you
think that 1s & sufficient test to sssurs no leakage in the teste
ing? ‘

A We cowld easily test it %o the higher pressure if the
Comission desires. | | |

Q@ Do you think it would be a good prastice to do so?

A Yes, ulr, | |

MR, UTZ: Any other questions of the witness?
¥R, PAYNE: Yes, sir. |
QUESTIONS BY MR. PAYNE:

Q  ¥r. Brooks, as I understand it, the unlt sgreement hes
not yet been amended to take in the acresge in Sections 10 and 157

A Tetts correct, ss I understand 1it.

Q How, I don't quite understand how you propose to oon-
vert thess wells until such time as they are in the unit,

A An underwriterts agreement betwesn the opevators in M
Central Bist!l Unit and Phillipas Petrolewn Company mad Shell 041
Carmpany has heen written and spproved which will pemit this work
to procesd,

Q The wderwriting agreement does cover this asreage?

A Yes, slr.

Q.
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vert to gas injectlion, you are not proposing that that be a dual
completion injection produeing well, simply an injestion well?
A Yeas, sir.
MR, PAYNE: That's all. Thank you.
MR, UTZ: Any other questious?
M. LOAR: I would lile o mmk oms or two more.
MR, UPZ: Mr. Loar.
REDIRECT EXAMINATION
BY MR. LOAR:
Q  Mr. Brooks, isn't it Swaray?s intentlon %o not convert fhe
Val R. Reese Well mtil 1t 1a rmmde a part of the Unit, 1s timtb
gorrect, -~
A Thatts sorrect.
Q == pince that 1s the only well in the lesse?
A Tos, alr. |
HR, LOARt That's =11,
MR, UTZ: Any other questions? If not, the wit vss may|
be expused. |
(Withess axcused)
MR. UTZ2: Any otlwr gtetammnta to be made in this aaan?J
If thareare none, the case wlll be taken wader advisement, and
take a ten-udinute recess.
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STATE (P NEW )
COUNTY F BERWALILLO g =

I, 3, A. Trujillo, Yotary Public in srd for tha County of
Bermlillo, State of Wew Mexieo, 4o hereby certify that the fore-
going and attached Trenseript of Proceedings before the New Mexlco
1l Conservation Commission was reported by me in Stenotype and
reducad to typewritten transeript by me, and that th& aenme i3 a
true and correct record to the best of my knowledge, skill and
sbility.

WITNESS my Hand and Seal this, mﬁa‘yaw,
1959, in the City of Albuquerqus, County of Bermalillo, State of

Yew Mexico,
VOTARY RUBLIC

My Commiassion Expires:
Qctober 5: 1960

I do hgrgby certify that the foregoing 1is
a cbapiete record of the proceedings in

the Examiner hearj a3y of Case No/“(j
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MR. LOAR: Mr. Brooks will be ocur one witness, Mr.
Examiner.
(Witness sworn)
MR. UTZ: You want to mark one set of these Exhibits?
MR. LOAR: Yes, sir.
ROBERT E. BROOKS,
called as a wltness, having been first duly sworn, testified as
follows:
DIRECT EXAMINATION
BY MR. LOAR:

Q Will you please state your name and occupatlon?

A I am Robert E. Brooks, Division Reservoir Engineer
with Sunray Mid-Continent, Midland, Texas.

Q Have you testified before this Commission as a reser-
voir engineer previously?

A Yes, sir.

MR. LOAR: If the Examiner please, are his qualifica-
tions acceptable?
MR. UTZ: Yes, slr, they are.

Q (By Mr. Loar) Mr. Brooks, this is the application of
Sunray Mid-Continent 011 Company requesting that the field rules
that apply to the Central Bisti Unlt be extended to include the
S/2 of the N/2 and the $8/2 of Section 32, Township 25 North,Range
12 West == I am sorry, 26 North, Range 12 West, and the W/2 of

the SW/li of Section 10, and the W/2 of the NW/lL of Section 15 in
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Township 25 North, Range 12 West, and for conversion, or for per-
miasion to drill four water injection wells in the Section 10 and
15 area, and for permission to convert the, what is labeled on

the ~-- what has been labeled Val R. Reese Hickman No. 1 to gas

injection,

Q Are you famillar with this application in this aresa
involved?

A Yes, sir.

Q Did you testify in the previous Commission hearings ind

Cases 166l, 1665 and 1706, which were all dealing with the Central

Bisti Unit and the field rules that apply thereto?

A Yes, sir, T did.
(Thereupon, Sunray Mid-Continent{ts
Exhibit Wo. 1 was marked for
identification.)
Q Will you please now refer to Exhibit No. 1 and state
briefly what that shows?
A Exhibit No. 1 is a map of a portion of the northwest

part of the Bisti-Lower Gallup Oil Pool. This mmp also shows the
Central Bigti Unit with the heavy dashed lines. It shows the
proposed extension for the field rules which we are requesting
here today, shaded in light blue. It also s%ows the location of
the various types of injeectlion wells, The description of the pro-
posed area is the S/2 and the 8/2 of the N/2 of Section 32, Town-
ship 26 North, Range 12 West.

Q Now, Mr. Brooks, may I interrupt at that point? That
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portion of Section 32 has been approved, has been included by
the Commi;sion within the area approved for the Central Bisti
Unit, 13 that correct? I believe 1t has.

A I'm not sure of that.

Q All right. nowever, that portion of Section 32, shaded
in yellow, shaded in blue, was not included in the field rule
hearing because at the time of the field rules Sunray Mid-Contin+

ent and the Unit did not have control of Section 327

A That 1s correct.
Q All right., ©Now, would you proceed?
A The other areas, or the W/2 of the SW/li of Section 10,

Township 25 North, Range 12 West, and tle w/g of the NW/L of SecH
tion 15, Township 25.North, Range 12 West. Now, in this area in
Section 10 and Section 15 we propose to drill four water injec-

tion wells. The wells are set out on the application and may be
described from north to south with Well WNo. 1 to be located 1315
feet East and 2635 feet North of the Southwest corner of Section

+

10. This will be known in the future as the CBU water injec~-

tion or WI VNo. . Well No. 2 to be located 1315 feet East and
1320 feet north of the southwest corner of Section 10. This well
will be known as CBU WI No. 5. Well No. 3 on the application
is to be located 1315 feet East and zero feet North of the south-
west cornerrof Section 10. This will be known as CBU WI ﬁo. 6]

I have given the wrong numbers here on these wells for the CBU

numbers, I see. I was going down the line. I will renumber thosge
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later.

Q Letts straighten it up now, Mr. Brooks, since you
brought it up.
A Going from North to South for the new terminology, the

most northerly well will be the CBU No. li. The mext Well Sout]
will be the CBU No. 5. The Well on the common boundary of Sec-
tions 10 and 15 will be the CBU WI No. 6, and the most souther]
Well will be the CBU WI No. 7. ’

Q Now, I believe you have given the location of all the
Wells except thé CBU WI No. 7; ~Will you give that location?

A This was described as Well No. 4 in the application,
to be located 1315 feet East and 1320 feet S?uth of the north-
west corner of Section 15.

Q Mr. Brooks,how do you proﬁose to complete these wells
7 as water injection wells?

A These wells will be completed in the following manner,
and I will read from the drilling program of the CBU WI No. 5.
The surface casing of 8 5/8 inches will be set af approximately
315 feet and circulated with cement to the surface. The produc-
tion casing they have here, or the casing string, will be set at
approximately 4920 feet. It will be It 1/2 inch casing, and ade-
quate cement will be displaced to put the top above },000 feet.
The tubing in this well, there will be approximately [,920 feet
of 2 3/8 inches of plastic coated tubing. Wej‘ will set a Model

"D" packer,Baker Model "D" packer above the top of the perfora-

Y
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tions,‘which will be in the Bisti-Lower Gallup section.

Q Now, then, Mr. Brooks, as I understand it, you!ll run
8 5/8 surface pipe and cement it to surface. You will run i 1/2
inch long string to the Lower Gallup formation and cement it
sufficiently to complete the Gallup formation; Youtll perforate,
you will run plastlc lined 2 3/8 inch tubing and set 1t on a
permaneht type packer, 1s'that correct?

A Thatts correct.

Q Will thils met?odrof completion keep the water that is
to be.injécted~1nte~this,wéllrinibhé'Lower Gallﬁp formation?

A Yes, sir.

Q What is to be the source of ﬁhe water to be used im
these four wells?

A The source of the water in these four wells will be
from a water supply well which 1s located 1,000 feet from the
West line and 660 feet from the Soﬁih line of Section 10, Town-
ship 25 North, Range 12 West. The sundry . description of the
sand, which will supply the water, is known as the Menefee. Thig
well is presently being tested. | |

Q All # ght. Now, 1s thils the same water tlat is being
used over on the West line of the Central Bisti Unit?

A Yes, sir. |

Q What are‘the iﬁjeetion rates and pressures that you
anticipate using for these four wells?

A The injectlion rate will be dependent upon the volumes
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that the wells will take. Of course, we anticipate injecting a

total of approximately 1,000 barrels per day into the four wells
at a pressure not greater than 1200 pounds per square inch at
surface in any one weil.

Q Now, Mr. Brooks, the Commission has previously approved
theruse of two water injection wells on the West side of the Bisli
Unit, and have given us the administrative procedure for convert-
ing additional wells to watgr injection. Do these four wells,
and the injectlon rates that you are requesting, and the completd
ion method, are they all compatible with the method approved by
the Commission in fhe -~ referring to the two wells on the West
side? 7

A Yes, sir, I ﬁélieve they are.

Q The application, which is the subject of this hearing,
also requests permission to convert the Val B; Reese & Associates
Hickman Well located in the southwest, southwest of 32, 26 North,
12 West, to 1njection purposes, 1s that correct?

A Yes, sir. |

Q Will you then run 2-inch nemsupset tubing on the packer
and inject down the tublng?

A Yes, sir.

Q  Is this compatible with the completion procedures
authorized in the previous hearings on this unit?

A Yes, sir, 1t is.
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(Thereupon, Sunray Mic~-Continenttgs
Exhibit No. 2 was marked for

ldentification.)
Q Would you please refer to Exhibit No. 2 and state very
briefly what that is?
A  Exibit No. 2 is an isopach of the Blsgti-Lower Gallup

sand, or what has been termed as Zone 1, and calculated from micrd
log separation. |

Q Does this show that the acreage in Sections 10 and 15
and the acreage in Section 32, which we are seeking to include

within the fleld rules, are underlain by the Bisti-Lower Gallup

formation?
A Yes, sir.
Q Does 1t indicate that this is the same reservoir and

that the sand is continuous and connected throughout?

A Yes, sir.
(Thereupon, Sunray Mid-Continent
Exhibit No. 3 was marked for
identification.)

Q Exhibit No. 3, T believe, is an isopach showing micro-

log separation for the Zone No. 2, is that correct?

A Yes, sir.

Q Does it indicate a similar picture?

A Yes, sir.
(Thereupon, Sunray Mid-Continent
Exhibit No. L was marked for
identification.)

Q Exhiblt No. L is an isopach showing microlog separation
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for Zone No. 3. Does it also indicate a similar picture?
A Yes, sir.
(Thereupon, Sunray Mid-Continentt
Exhibit No. 5 was marked for
ldentification.) |
Q Exhibit No. 5, would you explain what Exhibit No. 5 is?
A Exhibit No. 5 is an isopachous map on the Blsgti-Lower
Gallup sand as constructed from the pay determined from the SP
curve of the electric log.
Q And 1t also shows the portions in Sections 10 and 15

and portions in Section 32 which we are seeking to include by the

field rules are underlain by the Bisti-Lower Gallup formation?

A Yes, sir.
(Thereupon, Sunray Mid-Continentt
Exhibit No. 6 was marked for
identification.)

Q Exhibit No. 6 is an isopach based ~on Zone No. 2. Doeﬁ

that indicate a similar pilcture?

A Yes, sir.
(Thereupon, Sunray Mid-Continent?
Exhibit No. 7 was marked for
identification.)

Q Exhibit No. 7 1s an l1sopach based on the SP for Zone

No. 3. Does it also indicate a similar picture?

A Yes, sir.

Q Do you recommend to the 0il Conservation Commission
that the 8/2 of the N/2 and the S/2 of Section 32, Township 26

North, Range 12 West, and the E/2 of the -~ Itm sorry -- the W/2

s

3
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of the Southwest of Section 10, and the W/Z of the Northwest of
Section 15, in Township 25 North, Range 12 West, be included with-
in the field rules for the Central Blstl Unit?

A Yes, sir.

Q Is it your understanding that after certain procedural
requirements are met, that we will seek to include these areas
within the Central Blsti Unit upon administrative procedure to the
Commission?

A ies, sir.

MR. LOAR: I believe thaits all wg.have.

Q (By Mr. Loar) Were Exhibits 1 through 7 prepared by
you or under your supervision?

A Yes, sir. |

MR. LOAR: We request they be received.
MR. UTZ: Without objection, they will be received.
(Whereupon, Sunray Mid-Continent!
Exhibits Nos. 1 through 7 were
received in evidence.)
CROSS EXAMINATION
BY MR. UTZ:

Q Mr. Brooks, is the CBU TUnit communitized only for
the three Zones mentioned in your Exhibits here?

A Yes, sir.

Q Are there other producing zones below these three zones
in the Mancos?

A ‘ Yes, sir.
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Q And can you say why those zones are not communitized?
A The engineers which worked on the reservoir interpreta-
tions which led to unitization of the Central Bisti-Lower Gallup
sand Unlt did not feel that this zone which was completed, I be~
lieve, in Ameradats Ka-Da-Pah No. 1, and previously in Ameradats
Ka-Da-Pah No. 2 were the same reservoir,} as I recall. This zone
is approximately a hundred feet below the lowest sand stringer

that we find in the Bisti-Lower Gallup reservoir.

Q You feel that 1s 2 separate reservoir from the Lower
Gallup.
A Yes, sir, we believe that it is. It appears to be

a localized sand stringer. The Ka-Da~Psh No. 2 produced very
shortly and was eventually squeezed off due to: its inability to pr
duce. As far as the actual details on the nature of the crude ang
bottom hole pressures, I do not have that with me today.

Q Well, do you know of any other wells in -- producing
wells, that are completed in that zone in the Unit?

A Pan American perforated, I believe it was the Ka=-Da=-Pal
No. 1 in this zone. It was one of the wells in the Ka=Da-Pah, but
it could have been the In-Na-Da-Pah No. 1. I don't have that with
me either.

Q That was the only well that you know of that was com=
pleted 1n the zone below the communitized area?

A The three that I have mentioned arerthe only three,

yes, sir. And the Pan American Well is a very poor looklng thing,

(2}

1
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I dontt know what the nature of that completion 1s, but it would
be my opinlion that it would yield very little, if any, oil at all

Q Do you know whether it is the intention of Sunray, as
unlt operator, to convert the Amerada Ka-Da-Pah No. 1 as an LPG
injection well?

A Yes, sir, it is the intention of Sunray to convert the
Amerada Ka-Da-Pah No. 1 to an LPG injectlon well.

Q The production strings,t. 1/2 ineh producing strings
which you will set 1in the four water injection wells, I dontt
believe you stated how that would be tested.

A That will be tested with 2,000 pounds for thirty min-

utes after the casing has been set for twelve hours under pressurd.

We will run temperature asurveys in the well to determine tops.
Q Your hydrostatic head on the casing shoe will be in
the nelghborhood of 2200 pounds?
A Yes, sir,

Q And you intend to put a maximum of a thousand pounds

surface pressure?

A Two thousand.
Q Two thousand pounda?
A Yes, sir, two thousand pounds for thirty minutes. You

asked on the 4 1/2 inch.

Q No, I mean in the injection pressure, water injection
pressure at the surface?

A Yes, sir, 1200 pounds.
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Q If you do that, then the pressure casing shoe would beg

somewhere around 3200 pounds?
A Thatts right. |
Q And you would have tested it only to 2,000. Do you
think that 1s a sufficlent test to assure no leakage in the test-
ing?
VA We could easily test it to the higher pressure if the
Commlission desires.
Q Do you think it would be a good practice to do s0?
A Yes, sir.
MR. UTZ: Any other questions of the witness?
MR. PAYNE: Yes, sir;

QUESTIONS BY MR. PAYNE:
Q Mr. Brooks, as I understand it, the unit agreement has

not yet been amended to take in the acreage 1n Sections 10 and 154

A Thatts correct, as I understand 1it.

Q Now, I dontt quite understand how you propose to con-
vert these wells untii such time as they are in the unit.

A An underwriterts agreement between the bperators in thq
Central Bisti Unit and Phillips Petroleum Company and Shell 0il
Company has been written and approved which wlll pemmit this work

to proceed.

Q The underwriting agreement does cover this acreage?
A Yes, sir.
Q Now, in this Val R. Reese Well that you propose to con-
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vert to gas injection, you are not proposing that that be a dual
completion injection producing well, simply an injection well?
A Yes, sir.
MR. PAYNE: Thatts all. Thank you.
MR. UTZ: Any othﬁr questions?
MR. LOAR: I would like to ask one or two more.
MR. UTZ: Mr. Loar.
REDIRECT EXAMINATION
BY MR. LOAR:
Q  Mr. Brooks, isn't 1t Sunray's intention to nob convert
Val R. Reese Well until it is made a part of the Unit, is that

correct, -=-

A Thatts correct.
Q ~~ gince that is the only well in the lease?
A Yes, sir.

MR, LOAR: Thatt?s all.
MR. UTZ: Any other questions? If not, the wit ess may
be excused.
(Withess excused)
MR. UTZ: Any other statements to be made in thls case?
If thereare none, the case will be taken under advisement, and

take a ten-minute receas.

the
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TRANSCRIPT OF PROCEEDIXNGS

MR. NUTTER: The hearing will come to order, please,
The first case now will be Case 166l.

MR. PAYNE: Case 166L. Application of Sunray Mid-
Continent 01l Company for permission to institute a water injec-
tion project in San Juan County, New Mexico, and for the promulga-
tion of special rules and regulations in connection therewith.

MR. WHITE: If the Examiner please, I am Charles
White of Gilbert, White and Gilbert, Santa Fe, New Mexico, appeard
ing on behalf of the applicant, Sunray Mid-Continent 0il Company.
We have associated with us in this case Mr. Bill Loar &f Tulsa,
Oklahoma who will be actively in participation. If there 1s no
objection, for the sake of time and orderly  presentation, we
would like to consolidate Case 166l and Case 1665.

MR. PAYNE: TFor the purpose of testimony, Mr. Whitef

MR, WHITE: Yes.

MR. NUTTER: Will you read the style of Case 1665,
Mr. Payne?

MR. PAYNE: Case 1665. Application of Sunray Mid-
Continent 0il Company for an order authorizing an LPG-gas injec-
tion project in San Juan County, New Mexlco, and for the promulga-
tion of special rules and regulations in connection therewlth.

MR. NUTTER: Is there objection to the consolidatio%
of Cases 166l and 16652 If not, they will be consolidated for th$

purpose of taking the testimony only. Would you proceed, Mr. Loanp?
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MR. LOAR: If the Examiner please, Sunray Mid-~Con-
tinent is the operator of the proposed Central Bisgtl Unit. We
have three applications pending before the Commission this morning

concerning this Central Bistli area. As Mr. White mentioned, we

would like to continue Case 16 =-- I mean we would like to consoli-
date Case 166l and Case 1665. We would like to continue Case 1666
until the last Examiner hearing in June.
This is the application for the formation and authorizatiﬁn
of the unit by the Commission. Sunray Mid-Continent and the othen
operators in the Central Bisti Unit have been negotlating since
1957 in an attempt to form this unit. And in excess of 81 perceny
of the working interest in the unit have signed an underwriting
agreement in the amount of eight hundred and eight thousand dol-
lars, which will -- which has authorized the laying of the LPG
lines, the injection lines, the gas injectlion lines, the gas
gathering system, and the converslon of the injection wells pend-
ing unitization. Pan American represents 3.1 percent of the unit
and is currently processing this agreement. So we have firmly
committed in excess of 8L percent to this underwriting agreement.
Southern Union owns 3.9 percent of the proposed unit, and will
not sign the underwriting agreement, but they are fully in accord
with the unit and will sign the unit agreements when they are
presented. There 1s a trade pending between Shell and Phillips,
and when that is completed,and we have been advised that it will

be soon, an additional 11.l; percent will be committed. This
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accounts for all the working interest in the area under considera-
tion by the Examiner thls morning, which 1s the identical area to
the proposed unit area. with the exception of four tenths of one
percent. This is owned by Val R. Reese and Associates in the
S/2 of the SW of Section 32, Township 26 North, Range 12 West. We
have continuing negotiations with Mr. Reese and his associates, an
we anticipate that this will be included. If it is not, we will
be able to operate the unit, protect correlative rights with his
tract remaining outside. The U.S.G.S., the Indian Agency at
Gallup, and the State Land Office have all given their tentative
approval to the agreements, and the agreements are now being pre-
pared in the approved form and will be submitted for signature at
an early date. We anticipate we will have all signatures in time
for this tentative hearing at the end of June.

MR, NUTTER: Mr. Loar, in the application file in
Cases 166l and 1665, you stated that you wanted to inject either
water or LPG gas followed by gas into certain wells.

MR. LOAR: Yes, sir.

MR. NUTTER: Now, are all of the wells which you
propose to inject these fluids into located on Sunray's Mid-Contin
ent leases?

MR. LOAR: ©No, sir. They are located on leases be~-
longing to Amerada, Phillips, El Paso, and Sunray Mid-Continent.
The other parties have -- excuse me =--

MR. NUTTER: Some of these wells, then, are located

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

MR. LOAR: Yes, s8ir. 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 exceptions
of those that I mentioned, which contemplates that this unlt will
be formed. It authorizes a conversion, that is, among the partie
it authorizes a conversion of these wells to injection services.

MR. NUTTER: Are all of the wells which you propose
to convert to injection located on acreage which is either covered
by the unit agreement as committed at the present time, or by unde
writing agreement?

MR. LOAR: Yes, sir.

MR. NUTTER: So all injection wells are covered by
the underwriting agreement?

MR. LOAR: Yes, sir.

MR. NUTTER: Is it expected that the unit agreement
will be submitted to the Commission prior to the time that any of
the wells will be authorized as transfer wells?

MR. LOAR: We will develop that by testimony. However,
we, in the interest of taking care of any correlative rights pro-
blem, we will 1limit our transfer of allowable pending approval of
the unit by the Commission to the lease on which the injectlon
well is located so that there will be no transfer of the leasé

prior to the formal approval of the unit by all parties including
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the Commission.

MR. NUTTER: Would you proceed, Mr. Loar?
MR. LOAR: We will have two witnesses; if you would
like to swear them both at this time.
(Witnesses sworn)
PAT KIMBERLIN,
called as a witness, having been first duly sworn on ocath, testi-
fied as follows:

DIRECT EXAMINATION

BY MR. LOAR:

Q Will you please state your name and occupation?

A My name is Pat Kimberlin. I am a staff research
geologist for Sunray Mid~Continent 0il Company in Tulsa, Oklahoma.

Q Have you testified before this Commission in that

capacity previously?

A No, sir, I have not.

Q Would you briefly state your educational back-
ground? -

A I am a graduate of the University of Oklahoma. I

received a Bachelor of Science degree 1n geology in 1951; a Master
of Science degree in geology in 1953. I worked for Sunray Mid-
Continent 0il Company for approﬁimately five years.

Q Have you made a study of the Bistl Field, essentiall
all the electric logs in the Field, made isopachs, structure maps|

conducted other geological studies in this Field?

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

Q Will you please refer to Exhiblit No. 1 and discuss

it briefly?

A | Exnibit No. 1 is an area map of the Central portion
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 1s shown by a hatched 1line on
the area map, and in the line it will include the acreage within
the line that will be described as follows: Township 26 North,
Range 12 West, Section 31, the §/2, S/2 of the N/2 of Section 31.
In Section 32, the S/2 and the S/2 of the N/2. 1In Section 33, thd
S/2 of the SW/L. 1In Township 25 North, Range 12 West, in Section
the SW/l, all of Section l, all of Section 5, all of Section 6, al
of Section 7, all of Section 8, all of Section 9, and the NW/L of
Section 10. All of Section 16, and Section 17, the N/2 and the

SE/L,, and the E/2 of the SW/L, and the WW/ly of the SW/L of Sectior

o

17. In Section 18, the NE/L, and the N/2 of the NW/li, and the N/2
of the 8E/li. In Section 20, the NE/L, WE/L of the Ww/lj. In Sec-
tion 21, the N/2, the N/2 of the SE/li, and the NE/hbof the sw/l,
all in San Juan County, New Mexico.

Q Mr. Kimberlin, is this the area which is the subject)
of the two applications before the Examiner this morning, that is

the application for water injection and the application for the

=
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injection of LPG followed by gas?

A Yes, sir.

Q Would you plesase proceed with your discussion of thi
Exhibit?

A The area enclosed by dots and dashes 1s the LPG

Pilot project, and the cross section that we have used 1is labeled
red and labeled B,BB Prime,C,CC Prime,and E,EE Prime,and the pro-

posed LPG and gas injection wells are shown by circles. Tke pro-

posed injection wells for gas only are shown enclosed by trilangleg.

The proposed water injection wells are shown enclosed by squares.
Q In addition, you have shown thereon the producing

wells and dry holes?

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

ray Mid-Continent Federal 1 "C" in Section 6, Township 25 North,
Range 12 West. We have chosen this as the type section for the
Lower Gallup formation.

Q . A1l right, sir, would you proceed to discussing Ex-
hibit Wo. 37

A Exhiblt No. 3 is an electric log cross section. It
is labeled B, BB Prime, and 1t is also indicated the same on the
area map. It includes the wells, British American Wo. 1 Marye
in Section l; Township 25 North, Range 13 West; Sunray Mid-Contind

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

in
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Sunray Mid-Continentts I "C" Federal in Section 6, Township 25

North, Range 12 West; Sunray Mid-Continentts 12 "C" Federal in Sec-
tion 6, Township 25 North, Range 12 West; Sunray Mid-Continent!s
15 "¢" Federal in Section 8, Township 25 North, Range 12 West:
Sunray Mid-Continentts 1l "C" Federal in Section 8, Township 25
North, Range 12 West; the Amerada No. 2 J. White in Section 9,
Townshlp 25 North, Range 12 West; Shell 14~10 Government in Sec-
tion 10, Township 25 North, Range 12 West; Shell 33-15 Government
in Section 15, Townshlip 25 North, Range 12 West; Shell 32-1l
Carson in Section 1lli, Township 25 North, Range 12 West.

The producing area of the Lower Gallup formation is illusH
trated in green on this cross sectlon.

Q Does this cross section reflect that the Lower Gally
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, 1t does.
Q Now then, will you refer to Exhibit No. L?
A Exhibit No. I is geherally 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 North, Range 13 West; Sun-
ray Mid-Continentt's No. 5 "C" Federal in Section 6, Township 25

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

P

DEARNLEY - MEIER & ASSOCIATES
GENERAL LAW REPORTERS
ALBUQUERQUE, NEw MEXICO
Phone CHapel 3-6691




11

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-Continentt!s 9 "C" Federal in Section 6, Township 25
North, Range 12 West, and Reese No. 1 Hickman in Section 32,Town-
ship 26 North, Range 12 West.

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

A Yes, sir, it does.

Q Now then, would you refer to your last cross section
which is your Exhibit No. 5?

A Exhibit No. 5 is generally a northsouth electric log
crogss section. It is shown as E, EE Prime on the area map. It
ineludes the El Paso Natural Gas No. "8" Kelley State in Section
16, Township 25 North, Range 12 West; El Paso Natural Gas No. 3
Kelley State, Section 16, Township 25 North, Range 12 West; E1
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 25 North, Range 12 West; Shell No. L2-9 Phillips in Section
9, Township 25 North, Range 12 West; Shell No. [1-9 Phillips,
in Section 9, Township 25 North, Range 12 West; Pan American No.
2, In-Ni-Da-Pah in Section li, Township 25 North, Range 12 West.

Again, we have shown the Lower Gallup producing area
shaded in green.

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

-
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that you presented, in additlon to the other geological work that
you have done in this area, lead you to believe that the Lower
Gallup formation is continuous and connected throughout the area,
which is under consideration?

A Yes, sir.

Q From a geological standpoint, is this the type of
formation which would be susceptible to the secondary recovery
operations which are being proposed here today?

& Yes, sir, from a geological standpoint, it is.

Q Would you refer again to Exhibit No. 1, the area
map, and point out the initial water injection wells?

A The initial water injection well is shown enclosed
by squares. It is Sunray Mid-Continent No. 3 "C" Federal located
in the southwest quarter of the northwest quarter of Section 6,
in Township 25 North, Range 12 West, and Sunray Mid-Continent No.
5 "b" Federal in the SW/l, of the SW/L of Section 6, Township 25
North, Range 12 West.

Q Now then, would you refer to Exhibit No. 6, and
state what that is?

A Exhibit No. 6 is a complete electric log of the Sun-
ray Mid-Continent 0il Company'!s Federal "C" 3 1ocatéd in Section
6, Township 25 North, Range 12 West.

Q Now then, would you point out where the Gallup for-
mation is on that well, actually the Lower Gallup formation?

A The top of the Lower Gallup formation is approximatd

b1y
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41816 feet,as illustrated by the electric log.

Q And was the well at total depth still in the Lower
Gallup formation?

A Yes, sir, it was.

Q Now then, have you investigated the source of water
which would be:.used in the water injection project?

A Yes, sir, I have.

Q Would you indicate where this ~- the correlative
section to the British American Well on this log?

A The correlative section to the British American Well
is shown at approximately 1905 feet to éh?S feet. We have picked
the top of the Mesaverde at approximately 1905 feet.

Q And this is the same portion of the Mesaverde group

which British American will produwce their water?

A Yes, sir, it is a correlative portion.

Q Is this water productive, in your opinion, in this
well?

A Yes, s8ir, it is.

Q Were Exhibits 1 through 6 prepared under your direct
tion and supervision? |
A Yes, sir, they were.
MR; LOAR: At this time we move the admittance of

Exhibits 1 through 6.

MR. NUTTER: Without objection, they will be received

in evidence.
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MR. LOAR: That'!s all we have.from this witness. We
have an engineering witness.

CROSS EXAMINATION

BY MR. NUTTER:

Q Mr. Kimberlin, why were you pointing the top of
the Mesaverde Well on this well at 1905 with the British American
Well?

A I compared the two electric logs and the two tops
are correlative.

Q Just why are you polinting this out?

A Well, sir, I mentioned Mesaverde because some of thel
other formations =- various companies have different terminology,
and I felt that the Mesaverde would be agreeable with all compan~-
les.

Q You are not planning to use this as a water supply
well, however, are you?

A I do not know of our future plans now.

Q You have immediate plans to use this as a water

supply well?

A I imagine Mr. Brooks, our englneer, would answer thﬁ
question.
Q T just wondered why you talked about the Mesaverde

being correlative with other wells.
Q We are simply trying to show that we have the same

section present in our well that is in the British American Well,
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Q Do you know the interval that you propose to inject
water in, in your Federal "C" 3 and Federal "c" 52

A No, sir, T do not. T believe Mr. Brooks =-=- his tes=-
timony will cover that.

Q Do you know 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 67

MR. LOAR: Mr. Brooks will discuss our injection
wells and our plan of operation, Mr. Nutter;

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

MR. PAYNE: I have one guestion.
QUESTIONS BY MR. PAYNE:

Q I believe these Exhibits were prepared by Mr. Kimben
lin, is that right?

A Yes, sir, under my supervision.

Q Do you not propose to have an injection well in the
LPG Pilot area? I believe in the previous case, British American
showed an injection well within that Pilot project.

A Sir, I believe Mr. Brooks! testimony will cover that
phase.

MR. PAYNE: All right, sir. Thank you.
MR. NUTTER: If there are no further questions of
Mr. Kimberlin, he may be excused.

(Witne ss excused)
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R. E. BROOKS,
called as a witness, having been first duly sworn on oath, testi-

fied as follows:

DIRECT 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 01l Company as senior reservoir engineer in Tulsa.

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

A Yes, sir.

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

Q Have yoﬁ made detalled studies of the Blati Lower
Gallup 0il Pool from a reservoir engineering standpoint?

A Yes, sir.

Q Have you examined the data available and made sev-
eral regervoir studies?

A Yes, sir.

Q This is the application of Sunray Mid-Continent 01l
Company for authority to inject LPG followed by gas to inject gas
and to ihject water into the Bisti Lower Gallup oil formation,
and the rules necessary Uo carryout this project. Are you familiar

with these applications?
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A Yes, sir.

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

A Yes, sir, we have.

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

A BExhibit No. 7 is a graphical illustration of the
Bisti LPG Pilot project production data. On this Exhibit, you
should note that the scale for each curve is degignated at the top
of that scale. Curve No. 1 is the cumulative g%s 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 huﬁdred and eighty-
two thousand MCF of gas; Curve No. L, which 1s the cumulative
LPG injected, 1s shown with the scale to the right and the slug
wnich we initially injected conslsted of 31,0155barrels of LPG.
Under curve No. li is curve No. 5, entitled "Totgl 0il Production
In Barrels Per Month," with the scale on the right-hand side.
Now, from this curve you may note that for appréximately the first
year of operation we were able to maintain a pr@ducing rate of
approximately 16,000 barrels per month. Since that time, due %o

the increase in gas-oil ratios and the manner iﬁ which we prorate
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or as of April 1, 1959, we were producing 10,902§barrels per month
Q Thatts your March production. Is fhat 10,000 barrelp?
A That!s correct. And curve No. 2, which is the cumu-

lative olil production shown with the scale on thé left-hand side,

and is a dash curve shows the cumulative production to April 1,

U

1959 of 282,591 barrels. Gas-oil ratio curve No. 3, with the scalf
on the left~hand side, 1s shown by the solid doté. Now, you may
note from this that the gas-oil ratios remain faﬁrly constant for
the first five months of operation, and since th;t time wetve had
a gradual increase in the gas-oil ratios. The mbst recent gas-oil
ratio, or as of =-- for the month of March, was ap average of
L, cubic feet per barrel. |

Q Is this a relatively low ratio for%a project of thisg
type?

A Yes, sir, it is. We believe that & project of this
type could be carried to an economic limit of 20,000 cublc feet

per barrel.

Q I note that you pointed out tlmt we had produced in
excess of 280,000 barrels of oil from this projebt, is that corredt?

A That!s correct. |

o) What were the primary estimates fdr production from
these 160 acres?

A Slightly in excess of 80,000 barrels.

Q Then, this would be approximately three times the
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primary recovery?

A Yes, sir.

Q I believe you stated that you are gtill producing
in excess of 10,000 barrels of oil per month?

A That is correct.

Q And your GOR's are still in the range of economic and

engineering feasibility for the operation of this project?

A That is correct.

Q Mr. Brooks, what is the approximate daily production
from these wells, these four producing wells?

A The approximate daily production is on the order of
1,00 barrels per day, I believe.

Q Then the withdrawal from the =-- excuse me -- do you
know the allowable in the Bisti 0il Pool or approximately the al-

lowable per well?

A In the Bisti 0il Pool per well?

Q Yes, sir.

A 106 barrels, I believe 1s the latest.

Q Then, we are withdrawing from the Pilot project

either the allowable or less than the allowable of comparable
wells, or the top allowable for the Fleld, 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
four is less than the Field allowable.

Q And you restricted these voluntarily?
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A We have restricted these voluntarlily based on the

volumetric withdrawal.

Q Has the project essentially served its purpose?

A The project has essentially served its main purpose.
However, we feel that there is still research knowledge 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.
1, but we have a gas bubble which is within the bounds of the
Bisti Pilot, and the gas will be displaced by water and certainly
give us additional information.

Q In the foreseeable 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.

Q And that is a part of the proposéd water injection
program?

A That!s correct.

Q Would you please refer to Exhibit No. 872

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

volr fluid characteristics of the Central Bistl Lower Gallup sand
unit. On this Exhiblt we have shown tha? the acres 1in the parti-
cipating area are l1,713 acres. The average porosity is 1lh.li per-
cent, connate water 26. -- 26 percent. Permeablility, ¢ milla-
carcies. The bubble point pressure of the reservolir fluid is

1207 pounds per square inch with a reservoir temperature of 145
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degrees Fahrenheit. The fluld has a solution gas-oil ratio of

106 cubic feet per barrel, formation volume factor of 1.261, vis-

cosity at bubble point conditions, .83 centerpoise. The oil has

an approximate oil gravity of 39 degrees API, it's a greenish brown

in color.

Q Mr. Brooks, we are discussing two applications 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 will call
for injecting gas on ﬁhe 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 we propose to set up water block which iIn turn will
yield additional secondary recovery oll by the injection of water
into wells which have been pointed out,in part,here today.

Q What would be the source of your gas that will be
injected within the project area?

A The source of the gas that will be injected will,
of course, consist of that gas produced from the unit area plus
makeup gas requlred to fill +the voldage 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, first of all,
the gas injection wells?

A Referring to Exhibit 1, the area map, the gas injec~-
tlon wells are shown with a triangle. The Sunray Mid-Continent
Federal "C" No. 7 is located ip the SW/l of the SE/li of Section 31
Township 26 North, Range 12 West. The El Paso Benally No. 1 is
located in the SW/L of the NE/l of Section 5, Township 25 North,
Range 12 West. The Amerada Salina White No. 1 is located in the
SE/l; of the SW/L of Section 8, Township 25 North, Range 12 West.
Now, on this Exhibit, we have indicated that the Sunray Mid-Con~
tinent Federal "C"16 would be used as an LPG gas injection well.
Since preparation of the Exhibits, the engineers have had a re-
versal of decigsion and feel that it will be more economical and
more operative +to include this well as a gas injection well. It
is located in the SW/l. of the NW/l, of Section 8, Township 25 North
Range 12 West. ©Now, in addition, we have currently in operation

our Federal "¢" 18, which is located in the 8SW/li of the NE/li of

Section 7, Township 25 North, Range 12 West. This well was authorn-

ized as a gas injection well by the Commission?!s Order No. R-1315,
) Mr. Brooks, these, I believe, are your initial gas
injection wells, is that correct?
A That!s correct.
Q Will there be additional gas injection wells as the

project progresses?
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A Thatt!s correct.

Q What 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 1s
anticipated to range between 1600 and 1800 pounds per day.

Q Now then, will you please identify the initial LPG
injection wellg?

A The initial LPG injection wells will be the Sunray
Mid-Continent Federal "C" No. L, located in the NW/L of the NE/L
of Section 6, Township 25 North, Range 12 West. Did I make an
error? I will read it again. The SW/L of the NE/LL of Section 6,
Township 25 North, Range 12 West.

Q Will you give that well name again to clarify the

record, please?

A The Sunray Mid-Continent Federal "C" No. L.
Q All right, sir.
A The Sunray Mid-Continent Federal "C" 13 is located

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

Q Just a minute, Mr. Brooks.

A The Amerada Gle=-na-nup=-pah No. 1 is located in the
SW/lL of the SE/lLL of Section 5, Township 25 North, Range 12 West.
The Sunray Mid-Continent Federal "C" WNo. 10, located in the

sW/lL of the SE/li of Section 6, Township 25 North, Range 12 West.
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The Sunray Mid-Continent Federal "C" 1l is located in the SW/l or
the NE/l 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 Exhibit?
A Mr. Nutter, there was a great deal of discussion
about using the Benally Well for an injection well. I mean, you

asked about 167

Q (By Mr. Loar) ©No, he asked about the Phillips Ben-
ally No. 1.

A Didnt't I mention that?

Q No, you d4id not. Will you please identify that on
the map?

A The Phillips Benally No. 1 is located in the Sw/l

of the SW/lL of Section 5, Township 25 North, Range 12 West.
Q Mr. Brooks, will these six wells be the initial

LPG injection wells?

A Yes, sir.

e Will there be additional wells as the project pro-
gresses?

A Yes, sir.

Q What will be the w lume of LPG and the pressure whic

you propose to inject in this LPG?
A Our plans are to injJect a total volume of between
6,000 and 7,000 barrels of LPG per day. The anticipated pressure

may range between 1,000 pounds per square inch and 1,800 pounds

‘al
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Q This is taking care of the individual difference
in the wells, is that correct?

A Thatts right.

Q Then, will you follow this LPG slug with the injec~
tion of gas?

A Yes, sir.

Q I 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 Exhibit No. 9 is a schematic drawing of the current
gas injection well, Federal "C" 18. This well shows that the cas-
ing -- surface casing is of 8 5/8 inch 0D, 1is set at 352 feet,
and cemented with 225 sacks of cement, which were circulated to
the surface. The top of the cement was found at 3650 by tempera-
ture survey. This well has a Baker production packer set at
4830. The Lower Gallup reservoir is perforated from L8412 to
4858, 4890 to 4896, L4910 to L916, 1922 to 4,930. The well has 5%
inch casing set at 1989 with 200 sacks of cement.

Q Mr. Brooks, is this typical of the type of comple-
tion which Sunray Mid-Continent will use for injection wells in
this area?

A That!s right.

Q And this is the well which hags previously been

authorized by the Commission for injection purposes?
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A Yes, sir.

Q And is now in operation --

A Yes, sir.

Q -~ as a gas injection well?

A Yes, sir. |

Q In all wells, whether they be water injectlion or LPG

injection followed by gas or initial gas injection, will we inject
down tubing on a packer?

A Yes, sir.

Q Now, would you refer to Exhibit No. 1, the area map,
and identify the two initial water injection wells and give their
locations?

A The two initial water injection wells will be the
Sunray Mid-Continent Federal "C" No. 5, which has 8 5/8 inch cas-
ing set at 195 feet with 150 sacks of cement, which were circulate
to the surface. It has 5% inch casing set at 5,000 feet with 20(
sacks of cement, with top of the plug at approximately 3900 feet.
The location of this well is in the SW/l. of the SW/l of Section
6. The other well, the Sunray Mid-Continent Federal "C" 3, has
10 3/l inch casing set at 178 feet with 200 sacks of cement, which
was circulated to the surface. It has 5% inch casing set at 5,024
feet with 250 sacks of cement, with the top found by temperature
survey at 3850.

Q Again, Mr. Brooks, you will inject water down tubing

set on a packer in these wells?

d
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A Thatts correct. I didn't give the location of that

well,

Q I am sorry.

A The location of the Federal "C" 3 is in the SW/l of
the NW/LL of Section 6, 25 North, 12 West.

Q What will be the volume of water and the pressure
which you expect to inject water into the water wells in the Field

A We anticipate an injection rate of 100 to 700 barrel

per day. However, we feel that 1t may be necessary to go to highe

rates in order to balance the injection with our offset operators,

British American will furnish the supply water. The injection
pressures will be 400 to 600 pounds per square inch.

Q Mr. Brooks, do you feel that the method of comple-
tions as proposed will prevent the migration of the water to any
other formation in the Bisti-Lower Gallup?

A No, sir.

Q Let me rephrase my question. I am not sure that yoy
understood my question.

A Sounded good to me.

Q Is the method of completion for these water injec-
tion wells such that the water will be restrained, vyes, restraing
to the Lower Gallup formation?

A Yes, sir.

Q

]

What is the purpose of the water barrier which has

been discussed in the British American application, and which you

~J

S

d
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are now proposing?

A The water barrier will serve two purposes. No. 1,
of course, is to eliminate migration of fluid across the unit
boundary line and/or to other offset operators which we feel will
protect correlative rights. The other reason is to maintain the
reservoir pressure at a level which we desire in the Bisti Unit.

Q@  Have you studied the rules now in effect for Sunray
Mid-Continent'!s Federal "C" gas injection project?

A Yes, sir.

Q These are carried under New Mexico 011 Conservation
Commissionts Order No. R-1315. Are you now asking for permission
to convert the two water injection wells which you've previously
identified 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 gas

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

tive date of these rules?

A Yes, sir. We feel that would be a good date.

DEARNLEY - MEIER & ASSOCIATES
GENERAL LAw REPORTERS
ALBUQUERQUE. NEw MEXico
Phone CHapel 3-6691




Q Why?

A It 1s imperative that we start the injection opera-
tions in the proposed unit area as soon as possible, due to the
availability of LPG which we now have available in the volumes thg
we need for a program of this type. At the same time, reservoir
pressures are approaching the level where we feel it is also im-
portant that we get started as soon as possible.

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

A 935,000 barrels,‘which we now plan to inject, and
this figure would be,up to 935,000 barrels, will go a long ways
toward restoring the pressure to the desirable pressure that we
will operate the unit. Of course, in addition, we will have the
gas Injection on the edges, and the water on the boundary lines.

Q Now then, because of the seasonal demand for LPG, 1t
is anticipated we will run into a winter demand problem if we do
not commence this LPG injection at an early date, 15 that cor-
rect?

A Yes, sir.

Q Mr. Brooks, since itt's anticipated that the unilt
cannot be effective until approximately July the lst, and you are
today requesting allowdble transfer privileges as provided in Ruljg

R-1315, will you actually transfer any allowables pending approval

DEARNLEY - MEIER & ASSOCIATES
GENERAL LAW REPORTERS
ALBUQUERQUE, NEW MEXiCcO
Phone CHapel 3-6691




30

of this unit by the Commission except on the lease from which the

allowable -- except on the lease from the well which the allowabls
will be transferred?

A That!s right.

Q Why do you feel that this restrictlion is necessary,
pending unitization?

A Well, we feel that as long as we can produce the oil
from the lease, from a well which we have converted to an injec-
tion well, which is certalnly restricting the royalty owner in his
pro rata share of the oil, that this will give him the protection
that he needs.

Q I would like for you to refer back to the -- one of

the initial gas injection wells,which is the El Paso Benally No. 1

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

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

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

Q All other wells which you have requested for immed-
iate approval have wells to which -- have wells on the 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.

Q Mr. Brooks, is the method of operation, that 1s,

the injection of water along a common boundary of the British Amer
ican acreage and the Central Bisti Unit,the prospective injection
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 fair-
way the most efficient and economical way in which this project
can be operated?

A Yes, sir, we feel that it is.

Q Will it recover additional oil which would otherwisd
not be recovered?

A Yés; sir.

Q Will this plan of operation prevent waste and pro-
tect correlative rights?

A Yes, sir.

Q Were Exhibits 7, 8, and 9 prepared under your direcH
tion and supervision?

A Yes, sir.

MR. LOAR: At this time we move the admittance of
Exhibits 7, 8, and 9.
MR. NUTTER: Sunray's Exhibits 7, 8, and 9 will be
admitted in this case.
(Whereupon, Sunray Mid-Continentts
Exhibits 7, 8, and 9 were ad-

mitted in evidence.)

MR. NUTTER: We will excuse Mr. Brooks from the stanpd,
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pending recess, and the hearing will reconvene at one-thirty.

(recess)

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

is on the stand as a witness. Does anyone have any questions of
Mr. Brooks?

RECROSS EXAMINATION

BY MR. NUTTER:

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 Pllot project area, are they not?

A They all are.

Q Would you give us some statistics on the individual
wells in that LPG test area, please?

A The oil production for the individual wells as of
April 1, 1959 were as follows: The Sunray Mid-Continent Federal
"G" No. 1 produced 3,651 barrels for that month; the "C" 2,770
barrels; the Hospash "A"™ 1, 2,17h barrels; the Marye No. 1,

i, 307 barrels.

Q Do you have cumulative production for those wells,
Mr. Brooks through March, 19507 Thesge figures you just gave are
the production rates for March, are they not?

A Yes, sir. I don't have them. I have the numbers by
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month here, and could add them up rather rapidly. Let me look and
see 1f I can give you some. It 1s going to take a little bit of

time. With certain qualifiéations; I am not sure exactly whether
these numbers check with our official data which I didnt't bring.

The cumulative production, including that which was produced be-

fore the Pilot started on the Sunray Mid-Continent Federal "C" 1

was 101,736 barrels, at the end of January, 1959. The Sunray Mid-
Continent Federal "C" No. 2 for the same period was 27,421. I
dont't have the production of the other two wells with me, Mr.

Nutter. I might be able to give something, if you want it.

Q

]

Yes, sir, please.
MR. LOAR: Mr. Nutter, if it will be helpful, I will
be glad to glve you this at a later time.
MR. NUTTER: I think I have some questions regarding

this, Mr. Loar.

A Would numbers for each well ags of October help any?

Q If you have comparative figures for the four wells,
I think so.

A I am gorry, but.this doesn't give it in the order

that I thought I had it.
Q Well, letts just take what we have here, Mr. Brooks|

We have the Federal "C" 1 producing cumulative production through

January of 159 of almost 102,000 barrels, and the "C" No. 2 produg-

ing 27,000 barrels. There 1s quite a variance in the production

rates there. Now, is this a function of the sand thickness and
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the permeability and porosity of the sand in the vieinity of thesF
two wells?

A | I think that 1t is.

Q Well now, will you have a variation of similar nature
in other areas of your proposed injection project now?

A No, we feel that the primary purpose of picking this
LPG type operation for the fairway, as welve demonstrated here to-
day, will eliminate that type of thing. We are In the better
part of the fairway, as you recall, all of the LPG 1injection
wells and more or less an even type of distribution. Now, there
‘may be some variation, bubt not nearly so much as welve had in thig
Pilot which covers a pretty good range, as you can see by looking

at your isopacheous map.

Q In other words, what you are attempting to do is
confine your injectlon of the LPG slug to areas of similar reser-

voir characteristics and thickness?

A That!s correct, where we feel that they will be
successful.
Q What about the cumulative production of the wells in

this fairway area? What has the production history of these wellg
been to date?

A The production history on these fairway wells, just

{Ai[ <‘“N'§,
taking from 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.
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Q And approximately what have most of these wells pro-

duced to date?

A Could you read me off some there, and I'll 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 "c" I} pro

duced 3,230 barrels for that month.

Q What about --

A Had a cumulative production of 39,091 barrels.

Q How about the "C" 10, Mr. Brooks?

A Monthly production 3,266 barrels, with a cumulative

of 35,105 barrerls.

Q What about the Sunray Federal "C" 137

A The "C" 13 made 3,035 barrels, with a cumulative of
19,125 barrels.

Q How about Phillips Benally 17%

A The Benally 1 is shown to have produced 3,461 bar-
rels with a cumulative of 40,18L.

Q In other words, Mr. Brooks, selecting these four
wells, which will be used as LPG injection wells, they've had a
cumulative production in the range from 35,000 to almost 50,000

barrels?

A Thatts what it appears, yes, sir.

Q What percent depleted are these wells at the present

time, in your estimation?

v
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A Originally, these wells were producing by mechanism
of oil compression, and at the end of that phase of operation, the
regervolr was gtill 100 percent saturated. Since that time, they
have probably produced in the order of lL percent of the oil in
place at bubble point conditions. And thatts strictly a guess,
sir.

Q What would the total recovery be were it not for an

injection program being initiated in the area?

A We are estimating an overall recovery of 16 percentj

Q Now, is that =--

A -- includes both expansion and solution drive.

Q Does that also include fairway areas as well as siddq
areas? |

A That's the field average. I think in the fairway yd
would have something greater than that.

Q How much greater?

A Posslbly as high as 3 percent greater.

Q You might have 19 percent recovery in this fairway
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.

u
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Q What percent 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 limiting GOR of approximately 20,000 to 1%

A The gas-oil ratio will rise very rapidly. I would
say that we are in the final stages of depletion in this Pilot
project. We could possibly produce another 30,000 to 40,000 bar-
rels from these four wells.

Q What is the main purpose, Mr. Brooks, of using your
gas injection system only on the northeast and southwest flanks
of this reservoir?

A This is the tight edge area which is not receptive
to the LPG, and at the same time we feel that permeability is a
control of the recovery factor, and these areas are of lower perme
ability, naturally, than those down the fairway. The purpose, I
believe, as you want, would be to help us maintain the pressure
and to eliminate any possible drop of pressure in these areas.

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

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

Q So LPG injection into the tighter areas wouldn't
reduce the viscosity to a point where that oil could be produced

through those tight formation areas?
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A No, sir, we dontt think that it would be beneficial
in those particular edge areas.
Q Now, what injection interval do you propose for the

wells which you will use gas and LPG both?

A What lntervals?

Q Yes, sir.

A All of the intervals.

4] The entlire perforated interval?

A The entire Gallup reservoir.

Q How about the wells that you will inject gas only?

A All of the Lower Gallup reservolr.

(4] What about the wells that you propose to inject watgr
only?

A Only the Lower Gallup reservoir.

Q Aren't you concerned that you might be injecting

water into those lower intervals in there in those water injection
wells and possibly drivé some 0ll across your lease line? Were
you present at the hearing of Case 16637

A Yes, sir.

e Did you hear the British American witness testlfy
that they propose to inject water into the upper set of perfora-
tions only?

A Yes, sir.

Q You wouldn't have any counterbalancing water injec-

tion, then, opposite your leage if you inject into the lower for-
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mation and they inject into the upper formation?

A We hope that we can work that out.

MR. ERREBO: Mr. Examiner, Burns Errebo, Modrall,
Seymour, Sperling,Roehl & Harris, Albuquerque, New Mexico, appear-
ing on behalf of British American 0il Producing Company. S8ince
this morning, the testimony which you now refer was given, the
British American has further considered that, and would be willing
and certainly find acceptable an order which would provide for the
injection of water in the British American Wells through all three
members of the lower formation, and it is their plan now to not
use in those wells, to seal off the lower formation. Now, they
adopted this position mainly since 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, certainly
we want to go along on it.

MR. NUTTER: Mr. Errebo, could you file with the
Commission a statement of British Americants intention so it can
be placed in the case file of Case 16637

MR. ERREBO: Yes, sir, we will submit one later.

QUESTIONS BY MR. PAYNL:

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

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

Q Yes. I am just limiting it to the water right now.
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A The water is only for the purpose of creating a

barrier, and, of course, at the same time will yield additional
recoverles. We feel that water will do a better job of sealing
off that lease line on each side than any of the other medias
that we could inject.

Q Well, do you contemplate drilling any additional
water injectlion 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 your application asked for
an administrative procedure for the conversion of additional pro-
ducing wells to water injection wells?

A You'd better run that by again, please, sir.

Q Your application requests that an administrative
procedure be established whereby producing wells can be converted
to water injection wells. Now, if you don't contemplate drilling
any more water injectioh wells, that would seem a rather useless
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 con~
verting from a gas injection well or change of status to a water
injection well.

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

A No, sir.
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Q Then, it will be your testimony that a well drilled

in the extreme NE/l. of the SE/L of Section 1, Township 26 North,
Range 13 West, would probably not prove to be a commerclal well at
the time that this water flood project 1s near the end of its life
right in there? In other words, in the middle of the four injectil
wells, two of Sunray's and two of British Americants?

A I dontt think that a well there would produce any
appreciable, if any, amount of oil. After this project is carried
to 1ts completion.

Q Do you believe that when thils project is carried
its completion, that any oil that is trapped in there could be
recovered by stopping the water injection on one side or the othen
of that Township line and forcing out of a producing well?

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

Q How are you going to get it -- how are you going to
recover 1it?

A I don't believe that there will be any left. I
think that we will sweep that area. We have essentially the
same thing as a staggered line 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 The oil ~-- as I see it, the water will be going in

on
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in a cylindrical fashion, and will contlinue to sweep these areas
with the injection and the oil 1s going to move the offsetting
wells.

Q And yet your barrier will still be effective?

A The barrier will still be effective.

MR. NUTTER: Which offsetting well is going to be
producing the oil that is in the SE/li of Section 1°?

A I don't know what British American plans to do thers

Q (By Mr. Payne) Now, your water supply is going to
be furnished by British American, 1s that right?

A Yes, sir.

Q And Mr. Brooks, do you have any objection to the in-
clusion of Rule 8 in Order No. R-1315, in an Order that would be
entered in each of these cases? That's the Rule that provides
for transfer giving notice to offset operators.

A I have no objection at all to that Rule, sir.

.MR. PAYNEQ Thank you.

RECROSS EXAMINATION

BY MR. NUTTER:

Q Mr. Brooks, you stated that the average producing
rate for the LPG Pilor area is approximately 400 barrels a day at

the present time?

A I believe it 1s probably slightly less than that, Mry.

Nutter, but my slide rule gives 350 barrels for four wells.

Q Some of the wells are producing in excess of the
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allowable for the Bisti Pool, however, are they not?
A Yes, sir.

Q Do you feel that this Pilot has advanced to the stat

1)

where enough knowledge is known about the feasibility of using LPG
as a producing mechanism in the Bisti Lower-Gallup 0il Pool, that
these wells could be operated under the established normal unit
allowable for the Bisti Lower-Gallup Pool?

A Well, It1l answer that question in this manner. We
still feel that we have considerable knowledge to gain even with
the injection of water, due to the fact that the gas which 1s in
contact with the oil in the reservoir will be moving in the same
fashion as 1t is today. However, if it is working a hardship, I
believe that Sunray Mid-Continent would certainly go along with
eliminating this monthly allowable recocmmendation that we have
made in the past.

1] This was for the purpose of elevation of the Pilot,
is that right?

A Yes, sir, thatts correct.

Q When do you actually expect to convert the "GI" 1
to water injection?

A We anticipate doing that as soon as the unit agree-
ment 1s signed, which should be sometime before July the lst.

Q Do you expect to place your two proposed water in-
jection wells. being the "C" 3 and the "C" 5, on injection at

approximately the same time that British American places their
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Marye 2 and 5 on injection?

A Yes, sir

Q Now.how many days do you expect that it will take %o
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
the 1lst to July the 23rd, and then the next phase of the operation
will extend from July 23rd to September the 23rd; the next phase
from July the 23rd to September the 23rd. Now, these two are two
separate phases due to the type of LPG that we are injecting, and
the last phase will extend from September the 23rd to October the
18th, and we anticipate having all of our slugs in the ground some

time near October the 18th.

Q Now, will the slug be the same size slug in all of
the wells?_

A No, sir.

Q What is the reason for the variation?

A The slug 1s based upon the hydrocarbon 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. Brooks, that this is an
area of equal pay thickness and porosity?

A By equal, we didn't mean to infer that it was exactly
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equal throughout. The volume of the slug size will range from
53,000 barrels for the poorest five spot to 128,000 barrels for
the better five gspot. |

Q Would you give us the barrels expected into each
of the six weels, please?

A The se barrels which I'will quote are the maximum
volumes that we will inject. The Sunray Mid-Continent Federal "C"
No. L, 128,000 barrels. The Sunray Mid-Contient Federal "C" Wo.
10, 83,000 barrels. The Sunray Mid-Continent Federal "C" 13,
75,000 barrels. The Phillips Benally No. 1, 39,000 barrels. The
Amerada Gle-na=-nup-pah No. 1, 109,000 barrels. The Sunray Mid-
Continent Federal "¢% 1), 76,000 barrels. Now, the low number
that I gave you will be for those wells which we plan to ‘convert
in the future.

Q Oh, I see. And this in each case will be calculated
on the per volume 1in the vicinity of the injection well that you
calculate must be filled?

A Thatts correct and will be essentially on the same
basis that we use for the Pilot, Mr. Nutter, which you are famlil-
iar with.

Q Mr. Brooks, when you have this entire system that
you are requesting immediate approval for --

A Yes, sir.

Q This -~ I believe youlve got five injection wells

here proposed?

L
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A Including the "C" 18.

Q Including the "C" 187

A Thatt!s right.

Q Will thisbsystem be capable of handling all of the

produced gas on these leases in the unit area?

E‘ ' Yes, sir, I believe they will.

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 1t in, and in
answer to that I would say just as soon as we can possibly get it
done.

Q Thatts the gas gathering system for the entire unit
area?

A/ I beiieve thatts true, yes, sir.

MR; LOAR: We have Mr. St;ubble, who is project
engineer, who can teil yéu the detalls if you would like to.

A It is true that it wlll be for the whole area.

Q And what 1s the date that you expect the five injecH
tion wells to all be in operation as injection wells?
’ A T would put a date of June the 15th on that.

MR. NUTTER: Does anyone else have any questions of
Mr. Brooks? Mr. Errebo?

MR. ERREBO: Mr. Examiner, on behalf of British

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

Y
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plan to recomplete Well No. 8 in the SE/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. ERREBO: Yes, sir.

MR. NUTTER: Thank you, Mr. Errebo. If there are nd
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 would like to go on
record in this case, for the record, as being in accord with Sun-
ray!s proposed system as an integral part of the system in which
we will participate.

MR. PAYNE: Mr. Examiner, we received the following
communication from Phillips Petroleum Company, submitted by theilr
attorney, Mr. Charles Spann, which states that Phillips approves
the application for and on behalf of thelr company, and urges
that the Commission grant this application.

MR. NUTTER: Thank you. Any further statements in
these consolidated cases?

MR. KELLAHIN: If the Commission please, Jason Kellg
hin of Kellahin & Fox, Santa Fe, New Mexico. Amerada is the
owner of approximately 18 percent of the proposed unit, and is
in favor of this application, and we feel that the evidence has

shown i1t is in the interest of conservation and the greatest ulti-
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mate recovery of oil 1in this particular reservoir.
MR. NUTTER: Thank you. If there are no further
statements, we will take Cases 166l and 1665 under advisement, and

recess the hearing until four o'clock.
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