CASE 3499: Application of PAN AM.
for pressure interference tests,
Chaves County, New Mexico.
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OIL CONSERVATION COMMISSION
P. O. BOX 2088
SANTA FE, NEW MEXICO

March 23, 1967
M
|| Pan American Petrcieua Corporation

|| post office Box 53
@ , New Mexico

Attention: Mr. V. E. Staiey
a Re: Pressure Interference Tests
i } Cato~-8an Andres Pool
| Chaves County, New Mexico

fexrence is xade tc Mr. D. L. Ray's teisgram of Marxch 20, 1967, re~
ting that Pan Anarican be granted authority to leave its Baskett
D Well No, 1 shut-in as a pressure observation weil through Juns
30, 1967, and to produce its allowadle and the 6,238 barrels of under-
|| production which had accrued to the Baskett ‘D° Lease as of March 1,
1967, as well as the current ailowabie, from the othar four welis on
leass. ~

s lattex confirms the verbal approval given the above~described
rocedure in the March 20 telephone conversation between Pan Aner-
jcan's Mr. V. E. Staley and Mx. D. S$. Nuttar of this office. This
spproval is given pursuant to the provisions of Order No. R-3163
wvhich originaily authorized the pressure interference tests.

Very truly yours,

A. L, PORTER, Jr.
ALP/DSN/ix secretary-Director
cc: Oil Conservation Commission - Hobbe, New Mexico
Union Texas Petroleum Corporation - Midiand, Texas
MJ Producing Company -~ Midland, Texas
Max Coll ~ Roswell, New Mexico
Case Fille 3499
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RE :NMBOEHORDER R=3165 DATED DECEMBER 16 1966 AUTHORIZING
PAN AMERICAN TO CONDUCT A PRESSURE INTERFERENCE TEST

IN THE CATOSSAN ANDRES POOL, CHAVEZ COUNTYs ASREQUESTED
AT NMOCC HEARING ON NOVEMBER 30 19665 CASE NO 3499
ALSO OUR TWX OF JANUARY 27, 1967, AND YOUR TWX OF
JANUARY 27 1967 AUTHORIZING EXTENSION OF INTERFERENCE
TEST PERIOD AND OVERPRODUCTION OF BASKETT "D¥ No 1 FOR

THE COMPANY WILL APPRECIATE SUGCGESTIONS FROM ITS PATRONS CONCERNING TS SERVICE
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! 1

AN ADDITIONAL 30 DAY PER1ODe AS PREVIGUSLY ADVISED,
DRAWDOWN PHASE OF TEXT ON BASKETT "D NO 1 WAS INITIATED
ON JANUARY 13, 1967« THIS PHASE WAS TERMINATED ON
FEBRUARY 23 1967 WITH A PRODUCTION DURING THE PERIOD
FRBM npY NQ 1 OF APPROXIMATELY 7600 BARRELSe WITH
ALLOWABLE TRANSFER PROVISIONSy IN SPITE OF OVERPRODUCTTON
OF BASKETT "D NO 1, THE ENTIRE BASKET "D" LEASE WAS
UNDERPRODUCED 6238 BO AS OF 3/1/67« AS A RESULT OF
|PRODUCTTON FROM BASKETT "D" NO 1, PLUS THREE DAYS OF
PRODUCTION OF BASKETT "D® NO 5, DEFINITE INTERFERENCE
WAS OBSERVED IN THREE WELLS WITH A MAXINUM PRESSURE DROP

THE COMPANY WILL APPRECIATE SUGGESTIONS FRQOM ITS PATRONS CONCERNING ITS SERVICE
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RE NMOCC ORDER po
~3165 DATED DECEMB o
" | 1BER 16, 1 ANl
}NigoRlZlNG,PAN AMERICAN TO CoNDucT 4 Pé;gzgggﬁﬁ?ﬁf
kOUMfFERENCE,TEsr,IN THE CATOZSAN ANSREW PoOL, CHAVEs
ﬁovemy’ NEW MEXICO AS REGUESTED AT-fRpcc HEARING o
Hove i;RJZzL 19665 \CASE NOw 34994 PAN AMERICAN CoMMENCED
, ARY ‘1, 1967 BY SHUTT [N ‘
1 G IN ALL WELLS g
TEST AREA FOR BOTTOMH .
‘OMHOLE PRESSURE BYjLpyp
e TESTSe THE
DRAWDOWN STAGE OF THE TEST WAS CoMMENCED o JANUARY 13
2.

INTERNATIONAL SERVICE \

DOMESTIC SERVICE \| $
Check she class of service desired; Check the class of service desired;
otherwise 7uis message will be S otherwise the message will be
sent at the full rate
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DAY LETTER
™, NIGHT LETTER W. P. MARSHALL, raesioEnt SHORE.SHIP
NO. wD5 . .CL. OF SvC. PD. OR COLL. CASH NO. CHARGE TQO THE ACCOUNT OF TIME FILED
L d
COLLECT 2:30 P.r.

Send the following message, subject to the terma on back hereof, which are hereby agreed 10

JANUARY 27, 1967

V. E, STALEY, JR. % 03%'/77

PAN AMERICAN PETROLEUM CORP.
HOBBS, NEW MEXICO

PURSUANT TO REQUEST FROM D, L. RAY FORT WORTH OPERATORS IN CATO SAN ANDRES POOL
HEREBY AUTHORIZED TO ACCRUE UNDERPRODUCTION ON WELLS SHUT IN FOR INTERFERENCE
TESTS FOR ADDITIONAL 30 DAYS IF NECESSARY. BASKETT "D" NO. 1 ALSO PERMITIED
70 OVERPRODUCE FOR ADDITTONAL 30 DAYS IF NECESSARY. PRESENTLY AUTHORIZED 90-
DAY PERIOD FOR MAKING UP UNDERPRODUCTION ALSO EXTENDED ON BASIS OF 3 ADDITIONAL
DAYS FOR EACH ADDITIONAL DAY SHUT IN APTER JANUARY 31. OTHER OPEPATORS
PARTICIPATING IN TESTS NOT BEING NCTIFIED BY COMMISSION OF THIS ACTION. WE

} DEEM IT YOUR RESPONSIBILITY, AS APPLICANT, TO SO NOTIFY THEM.

A. L. mm' JR.
SECRETARY~-DIRECTOR
NEW MEXICO OIL COMSERVATION COMMISSION
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70 EXTEND THE AUTHORIZED PERIOD-FOR OVERPRODUCING THE
BASKET YDY WELL NOe .7 UNTIL MARCH )y 1967 PRESENTLY
AUTHORIZED 30-DAY PERIOD FOR ACCRUING UNDERPRODUCT!ON
TERMINATES JANUARY 30y 1967« ALSOy WE REWEST AUTHORITY
T0 EXTEND FOR AN ADDITIONAL 60 DAYS THE PRESENTLY
AUTHORIZED 90-DAY PER1OD TO PRODUCE ACCRUED
UNDERPRODUCT 10Ny SINCE WE ANTICIPATE DIFFICULTY IN )
MAKING UP UNDERPRODUCTION IF 30 DAY EXTENSION TO TEST
PERIOD 1S APPROVEDs PLEASE ADVISE YOUR DECISION BY
COLLECT WIRE TD Ve Ee STALEYs JRes PAN AMERI CAN, HOBOS,
NEW MEX1COe UNION TEXAS PETROLEUM AGREES WITH THESE
REQUESTS=

: AN ICE
D L RAY:ﬁ.L APPRECIATE SUGGESTIONS FROM LTS PATRONS CONCERNING ITS SERV
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1967 WHEN PAN AMERICANYS BASKET YDY WELL NOe 1 WAS.
'RESTORED. TO PRODUCTION AT CAPACITY RATESe TEST RESULTS
OBTAINED. TO DATE INDICATE DEFINITE FRECTURE ORIENTATION,
WITH 4 PSI DRAWDOWN OBSERVED N ONE WELLe PAN AMERICAN
'DESIRES TO CONTINUE TEST BEYOND MAXIMUM 30-DAY PERIOD
AUTHORIZED IN ORDER R=3165 SO AS TO ACHIEVE AT LEAST 10
| PSI DRAWDOWN -IN AT LEAST ONE OBSERVATION WELL AS

| REGUESTED AT HEARINGe THEREFORE s PAN AMERICAN
RESPECTFULLY REWUESTS THE SECRETARY=DIRECTORS PERMISSION
TO ACCRUE UNDER PRODUCTION FROM THE SHUT=IN WELLS FOR
AN ADDITIONAL 30-DAY PERIOD, ENDING MARCH 151967, AND

THE COMPANY WILL APPRECIATE SUGGESTIONS FROM 11§ PATRONS CONUCERNING ITS SERVICE
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Send the following message, subsect to the terms on back hereof,

FEBRUARY 20, 1967

INTERNATIONAL SEAVICE

Check the class of service desired:

Othurwrse the message will be
Sentat the full ryee

PAN AMERTCAR HEREBY AUTHORIZED T0 PUT BASKETT “D" WELL NoO, 5 BACK ON

PRODUCTION ap CAPACITY POR REMAINDER op CATO-3sAN ANDRES INTERFERENCE

TESTS, PROVIDED gsucy PRODUCTION SHALL BE CHARGED AGAINST UNDERPR@UCTIQI
WELL

TED BY sSarp DURING SHUT-IN PERIOD, OR, IF 1IN EXCEss THEREOF,
AGAINST FUTURE ABLES ASSIGNED AFTER CESSATION op TESTS OR APTER
MARCH 1, WHICHEVER COMES FIRsT.

A. L, PORTER, Jr.
SECRETARY-DIRECTOR
NEW MEXTCO OoIL COMSERVATION COMMISSION




OIL CONSERVATION COMMISSION
P. O. BOX 2088

SANTA FE. NEW MEXICO

Fobruary 16, 1907

A Producing Company
413 Pirst Hational Baink Buildirg
Midland, Texas 79701

Re: Interfererca Tosts,
Cato~G- 1t Andras Pool,
Chaves County, New Mexico

Gentlemen:

Reference 1z nmade 1o your lette: of February 13, 1967,
requesting approval to participate ir the pressure interference
tests recently authorized for the Cato-San Andres Pool by

Commission Order No. 3165,

M) Producing Company is hereby authorized to participate
in the interference tasts by shutting in its Cato-State No. 2 Wall
Unit N, Section 2, Chaves County, New Mexico, and said well shall
be permitted to accrue underproduction in accordance with Ordering
Paragraph (6) of Order No. R=3165 for a period not to exceed 30

days.

Very truly jyours,

A, L. PORIER, Jr.
Secratary-Director

ALP/DSN/og

ce: 01l Conservation Commission = Hobbs
Pan Mmaricar Petroleum Corp., - lHobbs
Mr. Max Coll, Roswell
Union Texas Petrolaum Division




OIL CONSERVATION COMMISSION
P. O. BOX 2088
SANTA FE, NEW MEXICO

February 16, 1957

Pan American Petroleum Corporation
P. O. Box 68
Hobbs, New Mexico

Re:  Interference Tests,
Cato-S8an Andres Fool
Chaves County, New Mexico

Gentlemen:

Reference is made to your letter of February 15, 1967,
requesting approval to participate in the pressure inter-
ference tests recently authorized for the Cato-Sar ‘ndres
Pool by Commission Order No. 31G5.

Pan American Petroleum Corporation is hereby authorized
to participate in the interference tests by shutting in its
Abko Federal No. 3 Well, located in Unit A, Section 10, Town-
ship ‘B8 8South, Range 30 Bast, and said well shall be permitted
to accrue urderproduction in accordance with Ordering Paragraph
(6) or Order No. R-3165 for a period not to axceed 30 days.

Very truly yours,

A, L. PORTER, Jr.
Secretary-Director

ALP/DSN/0g
ce: Ol Conservation Commission - Hobbs
Mr. Max Coll ~ Box 1818, Roswell, New Mexico
MWJ Producing Company - Midland, Texas
Union Texas Petroleum Corp. - 1300 Wilco Building, Midland




BEFORE THE OIL CONSERVATION COMMISSION
OF THE STATE OF NEW MEXICO

IN THE MATTER OF THE HEARING
CALLED BY THE OIL CONSERVATIOW

COMMISSION OF NEW MEXICO FOR

THE PURPOSE OF CONSIDERING:

CASE No. 3499
Order No. R-3165

APPLICATION OF PAN AMERICAN PETROLEUM

CORPORATION FOR PRESSURE INTERFERENCE

TESTS, CHAVES COUNTY, NEW MEXICO,

ORDER OF THE COMMISSION

~BY THE COMMISEION:

This cause came on for hearing at 9 a.m. on November 30, 1966,

_at Santa Fe, New Mexico, before Examiner Daniel S. Nutter.

NOW, on this__ )6th day of December, 1966, the Commission, a

‘quorum being present, having considered the testimony, the record,

- and the recommendations of the Examiner, and being fully advised
~in the premises,

FINDS:

(1) That due public notice having been given as required by

?1aw, the Commission has jurisdiction of this cause and the subject
‘matter thereotf.

(Z) That the applicant, Pan American Petroleum Corporation,
seeks authority for the operators in the Cato-S8an Andres Pcol,

‘Chaves County, New Mexico, to conduct a pressure interference

ftolt in said pool by shutting in a number of wells in said pool
“and by producing the Pan American Barkett "D Well No. 1, located

'in Unit G, Section 11, Township 8 South, Range 30 East, NMPM,

_Chaves County, New Mexico, at capacity.

(3) That the applicant alsoc seeks authority to transfer the

“allowable from other wells on said Baskett "D" lLease to said Well

Bo. 1, to temporarily overproduce said lease, and to make up the

“overproduction at the conclusion of the test period by curtailment

of wells on said lease.

(4) That the applicant further seeks authority for any
operator in said Cato~San Andres Pool to accumulate underproduction
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CASE No. 3499
Order No. R-3165

on any lease where wells will be rhut-in, for production upon
conclusion of the interference tests.

(5) That che applirant seeks permission to take interference
tests in order to gather reservoir data in the Cato-San Andres Pool.

{6) That applicant's requeat should be granted in order to
gain additional reservoir information.

(1) That the applicant, Pan American Petroleum Corporation,
is hereby authorized to conduct a pressure interference test in
the Cato~-S8an Andres Fool, Chaves County, New Mexico, by producing
its Baskett "D" Well No. 1, located in Unit G of Section 11, Town-
ship 8 Scuth, Range 30 East, NMPM, at capacity, and by shutting in
the following wells:

TOWNBHIP § SOUTH, RANGE 30 EAST, MMPM

Pan American ABKO Federal "B" No. 1, Unit M, Section 1
Pan American Thelma Crosby "B" Ro. 1, Unit I, Bection 3
Pan American Queen No. 1, Unit C, Section 10
Pan American Quean No. 2, Unit E, Section 10
Pan American ABKQO Federal No. 1, Unit H, Section 10
Pan American ABKQO Federal Ro. 2, Unit G, Section 10
Pan American Baskett "C*" ¥Mo. 1, Unit O, Section 10
Pan Awmerican Baskett No. 1, Unit L, Section 11
Pan American Baskett "B" No. 1, Unit ¥, Section 11
Pan American Baskett "D" Ho. 2, Unit A, Section 11
Pan Amerxican Baskett "D" No. 3, Unit O, Section 11
Pan American Baskett "D" No. 4, Unit I, Bection 11
Pan American C, 8. Wosley Ho. 1, Unit C, BSection 14
Pan American Baskett "g£" No. 1, Unit A, Section 15

(2) That Uaion Texas Patroleum Corporation is hereby autho-
rized to shut in the following welils:

TOWNSHELP 3 SOUTH, RANGE 30 BAST, NMPM
Union Texas J. B. Cato No. 1, Unit I, Section 10
Union Texas Baskett No. 1, Unit K, Bection 10
Union Texas Bagkett No. 2, Unit E, Section 1l

(3) That the applicant, Pan American Petroleum Corporation,
is hereby authorized to transfer the allowable from its Baskett "o*
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CASE No. 3499
Crder Bo. R-3165

Wells Nos. 2, 3, and 4, located in Units A, O, and 1, respectively,
of Section 11, Township C South, Ranve 30 Eagt, NMFM, Chaves
County, New Mexico, to its Baskett "D" Well No. 1, located in Unit
G of said Section 1l and to produce said well at capacity until a
10-psi pressure drop has appeared in at least one observation weil,
provided however, if said capacity production should cause said
Baskett "D" Lease to be overproduced, all wells on said lease shall
be curtailed upon conclusion of the test period and said overproduc-
tion made up within 30 days following conclusion of the test; and
provided further, that in no case ghall the applicant overproduce
its Baskett "D" Well No. 1 more than 30 days without obtaining
permission from the Secretary-Director of the Commission after
notifying the offset operators.

(4) That the Secretary-Director of the Commission is hereby
authorized to approve the shutting in of additional wells owned by
Pan American Petroleum Corporation or Union Texas Petroleum Corpo-~
ration or by any other operator in the Cato-San Andres Pool, :
provided the operator of the well proposed to be shut in requests
such approval and notifies all other operators in the pool of his

intent.

(5) That the operator of any well shut in pursuant to the
provisions of Order (1), (2), or (4) above is hereby authorized
to accumulate underproduction during the period said well is
'shut in, provided however, that said underproduction shall be
- produced only by the well incurring the underproduction and
provided further, that said underproduction shall be produced
within 9C days after placing the well back on production.

(6) That prior to shutting any well in for pressure inter-
ference tests, the operatocr therecf shall conduct a 24-hour test
of maid well and shall file the results of said test on Form
C~-116 with the Hobbe District Office of the Commission. In no
event will the daily amount of underproduction accruing to the
well during the shut-in period exceed the ability of the well
to produce, as shown by the test, or top unit allowable for the
Cato-San Andres Pool, whichever is less.

(7) That the provisions of Rule 502, Sections I, II, III,
and IV, are hereby suspended for wells in the Cato-5an Andres
Pool which are shut in for pressure interference tests pursuant
to the provisicns of thi=z order,

(8) That no well shall be permitted to accrue underproduction
for more than 30 days without specific authority from the Secretary-
Director of the Commission.
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€ this cause is retained for the

(9) That jurisdiction o
as the Commission may deem neces-

entry of such further orders
sary.

DOME at Santa Fe, New Mexico, on the day and year hereinabove

designated.

STATE OF NEW MEXICOQ
OIL CONSERVATION COMMI 88 ION

X M. CAHPBELL{ Chairman
,m/%?’p
B. BAYS, Member

I Lt .}

A. L. PORTER, Jr., Member & Secretary
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OlIL CONSERVATION COMMISS{ON
P. O. BOX 2088
SANTA FE. NEW MEXICO

Jaruary 13, 1857

ran Pmaricar Petroleun Corvorvation
Post Office Box 48
Hobbs, Haw Maxico

rttention: Mr. V. T. Staley

Ra: Interferenca Tasts
Cato=-%an Andres Fool
Chaves Courty, tew Maxico

Gentlomen:

Refaraence i{s made to your lottavs of December 33, 19556, ard Jaruary 19,
1967, requesting authority to include certain welis in your forthcoming
pressure interference tests ir the Cato-San "ndras Fool, Chaves County,
New Mexico.

Pursusnt to Section (4) of Order Ho. R-315%, Pan Mmericar 18 harsby
authorized to include ir th2 tests the following wells in Towrship &
&‘th, Rang@ 3D Bast, KWPM:

Baskett W2l ¥o. 2: Unit ¥ Section 11l

Baskett 'C all MNo. 2: Unit J Section 17
Baskatt D Wall Ho,. 3: Unit J Séctior 2
Crosby D’ Wall No. i: Urit © Saction 18
Crosby £ ¥all ¥o. 1t Unit ¥ Sectdor 0
Wasley Well Ho. 2: Unit £ Sectior 3
Yxgley Wall Fo., 3: Unit ° Sectior 13
Wagley Wall Mo. 4: Unit D Sectior 14
tasley Wall Mo. Unit G Sention 14

I: accovrdarce with Section (&) of Oxde ¥No. T=3155, the hove -211s will
be rermittad to accru? urde~ roductior for = jariod not to xceed I0 days,
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OIL CONSERVATION COMMISSION
P. O. BOX 2088
SANTA FE. NEW MEXICO

.
Par "marican Potroleum Corroration

Fost Office Box 48

Hobbs, Naw M xico

*trention: M. V. T. Stalay Jarnuary 13, 1957

rrovided, however, that th2 allowabla for the R .statt N tall Fo. 5 may
be transfarrad to your Baskett D Well ¥o. I for :coduction tharefrom

durirg the tast jeriod.

D

Vary traly yours,

" e Le P(F‘TE'Q, Jr.
Secratary~DivacTor

=

“LP/DSK/ir

Hobbs, Hew Mexico

)
}/ ce: 01l Conservation Commission

Union Taxas Petroleum Corporatior - Midlard, Terxas
MdJ Producing Company - Midland, Texas

1] Max Coll - Roswell, Naw Mexico

/ Case File 3499 ...
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FORM 470 2.37

Post Office

Box

PAN AMERICAN PETROLEUM CORPORATION

Hobbs, New Mexico

January 10

» 1967 L

o

File: VES-8-982510.1

Mr. A. L. Porter, Jr.
Secretary-Director

é)bject: Additional Wells
Interference Test
Cato San Andres Pool

New Mexico 0il Conservation Commission

Post Office Box 2038
Santa Fe, New Mexico

Dear Sir:

g

¥

Order R-3165 provides for conducting an interference test in the Cato
San Andres Pool of Chaves County, New Mexico. 1In compliance with
Paragraph (&) of this order, Pan American Petroleum Corporation re-
spectfully requests approval’po include*the following wells in the

test progrem:

Crosby "E™ No. 1 - Unit M,
Wasley No. 4 - Unit D,
Wasley No. 5 - Unit G,

Section 10, T-8-S, R~30-E
Section 14, 7-8-S, R-30-E
Section 14, T-8-S, R-30-E

Yours very trul
Hfi::\\\~\i« v
- -
—

V. E. Staley
Area Superintendent

ce: New Mexico 0il Conservation Commission
P. O. Box 1980 - Hobbs, New Mexico

Max Coll
MWJ Producing Company
Union Texas Petroleum




FORM 470 2.37

PAN AMERICAN PETROLEUM CORPORATION

Post Office Box 65 2

Hobbe, MNew Mexdce

b=t
December 3C, 1Yo
File: VES-L432~985.510.1
Subiect: Additional Wells

Interference Test
Catc 3an fndres i'coj

Mr. A. L. Porter, Jr.
Secretary-Direcior

New Mexico Cil Conservation Cormissicn
Post Office Box 2088

Santa Fe, New Mexico

Dear Sir:

Order R-3165 vrovides for conducting an interference test in the Cato San
Andres Pool of Chaves County, ilew ifexico. In compliance with raracrarh

(4) of this order, Pan American Petroleum Corporat -+ respectfully requests
approval to include the foliowing wells in Lhe test prosrams

Baskett HNo. 2 Sy4 SA/i Section 11
Raskett '"CU No. 2 M4 SE/4 Secticn 1¢
Baskett ¥D¥% No. 5 NW/4 SE/4 Section 1L
Crosby “D¥ No. 1  NB/4 NW/L Section 16

Wasley No. 2 SWsi WW/ 4 Section 14
Wasley No. 3 NE;s i NE/L Seection 14
M very troly,

T o s L ] -
Ve M bu&i&_‘y
]
&

Area Sucerintendent

ccs  New ifexico (il Conservation Commission
P. 0. Box 1960 - ilobbs, New lMexico
Union of Texas Petrolsum
Maz Coll
Kid Preducing Company
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SECRETARY * DIRECTOR

P, 0. BOX 2088
SANTA FE

February 9, 1967

Union Texas Petroleum Division
1300 Wileo Building
Midland, Texas

Re: Interference Tests,
Cato-San Andres Pool,
Chaves County, New Mexico

Gentlemen:

Reference is made toc your letter of February 6, 1967,
requesting approval to participate in the pressure interference
tests recently authocized for the Cato-San Andres Pool by
Commission Order No. R-3165. ‘

Union Texas Petroleum Division is hereby authorized to
participate in the interference tests by shutting in its
Winkler Federal #1, Unit H, Section 9, Tcwnship 8 South, Range
30 EBEast, Chaves County, New Mexico, and said well shall be
permitted to accrue underproduction in accordance with Ordering
Paragraph (6) of Order No. R-3165 for a period not to exceed 30

Adays.

Very truly yours,

A. L. PORTER, Jr.
Secretary-Director

ALP/DSN/og
ce: 01l Conservation Commission - Hobbs
Pan American Petroleum Corp. - Hobbs

Mr. Max Coll, Roswell
MWJ Production Co., Midland, Texas




LAND COMMISSIONER
GUY TON B. HAYS

GOVERNOR j
DAVID F. CARGO ;/ L,*‘
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Gil Conzseraation Commission n

P. 0. BOX 2088
SANTA FE

February S, 1967

Pan American Petroleum Corporation
P. O. Box 3
Hobbs, New Mexico

Re: 1Interference Tests
Cato-San Andres Pool,
Chaves Ccunty, New Mexico

Gentlemen:

Reference is made to your letter of February 7, 1967,
requesting approval to participate in the pressure interference
tests recently authorized for the Cato-San Andres Pool by Com-~
mission Order No. R-316S.

Pan American Petroleum Company is hereby authorized
to participate in the interference tests by shutting in its Cato
WB" Federal No. 1, Unit L, Section 14, Township 8 South, Range
30 East, and its Cato "C* Federal No. 1, Unit J, Section 14, Town-
ship 8 South, Range 30 Bast, Chaves County, and said wells shall
be permitted to accrue underproduction in accordance with Ordering
Paragraph (6) of Order No. R-3165 for a peried not to exceed 30

days.

Very truly yours,

A. L. PORTIER, Jr.
Secretary-Director

ALP/DSN/og

cc: 01l Conservation Commission - Hobbs
Union Texas Petroleum Corporation - Midland, Texas
Mr. Max Coll, Roswell, New Mexico
MWJ Prcducing Company - Midland, Texas

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




~—

OIL CONSERVATION COMMISSION
P. O. BOX 871
SANTA FE, NEW MEXICO

January 27, 1967

Union Texas Petroleum Corporation
1300 Wilco Building
Midland, Texas 79704

Attention: Mr, W, F, Jones, Jr.

Re: Interference Tests
Cato-San Andres Pool
Chaves County, New Mexico

Gentlemen:

Raference is made to your letter of January 16, 1967,
raquesting avthority to include certain wells in the pres-
sure interference tests recently authorized for the Cato-
S8an Andres Pool by Commission Order Mo. R-3165.

Union Texas Petroleum Corporation is hereby authorized
to participate in the interference tests by shutting in the
following Cato-8an Andres wells:

CHAVES COUNTY, NEW MEXICO
TOWNSHIP 8 SOUTH, RANGE 30 EAST, NMPM

Baskett Well No. 3 Unit D Section 11
Baskett Well No, 4 Unit N Section 11

Cato Well No. 2 Unit P Section 10
Cato Well No, 3 Unit G Section 10
Cato Well No, 4 Unit B Section 15
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OIL CONSERVATION COMMISSION
P. O. BOX 871
SANTA FE, NEW MEXICO

- January 27, 1967

Union Texas Petroleum Corporation
1300 Wilco Building
Midland, Texas 79704

CHAVES COUNTY, NEW MEXICO
TOWNSHIP 8 SOUTH, RANGE 30 EAST, NMPM

(Cont.)

Crosby Well No. 1 Unit K
Crosby Well No., 2 Unit N
Crosby Well No., 3 Unit D
Crosby Well No. 4 Unit E

The above wells shall be permitted to accrue underproduc-

Section
Section
Section
Section

10
10
15
15

tion in accordance with Ordering Paragraph (€) of Order No.

R-3165 for a period not to exceed 30 days.

Very truly yours,

A, L. PORTER, Jr.
Secretary-Director

ALP/DSEN/esr

cc: Oil Conservation Commission - Hobbs, New Mexico
Pan American Petroleum Corporation -~ Hobbs, New Mexico

Mr. Max Coll - Roswell, New Mexico

MAJ Producing Company - Midland, Texas




UNION TEXAS PETROLEUM DIVISION

llied )
. Corporation
hemical

Mr. A. L. Porter, Jr.
Secretary-Director

New Mexico 0il Conservation Commission

P. 0. Box 2088
Santa Fe, New Mexico

Dear Sir:

1300 WILCO BUILDING bi]lﬂ.AND. TEXAS 797101 ® AHREA CODE 815, (82-0315

January 16, 1967

Re: Cato {San Andres)
Interference Tests
Order R~3165

Pursuant to paragraph (4) of Order No. R-3165, of the 0il Conservation
Commission of the State of New Mexico, the following named wells are
requested to be included in the testing of the subject field by being

shut-in during the test period.

Section
Section

Section
Section
Section

Section
Section
Section
Section

TS KD

11
11

10
10
15

10
10
15
15

Yours very truly,

IBIION TEXAS

TROLEUM CORPORATION

The wells are: Baskett #3 Unit D
Baskett #4 Unit N
Cato #2 Unit P
Cato #3 Unit G
Cato #4 Unit B
Crosby #1 Unit K
Crosby #2 Unit N
Crosby #3 Unit D
Crosby #4 Unit E

WFJ:ms

cc - Pan American Petroleum Corp, - Hobbs

MWJ Producing Company - Midland

Max Coll

0il Conservation Commission ~ Hobbs (C-116's attached

per paragraph 6 of the subject oxder)
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OlL CONSERVATION COMMISSION
P. O. BOX 2088
SANTA FE, NEW MEXICO

December 29, 196%§

WA Froducing Company
413 First Rational Bank Building

Midiand, Texas 79701
Attentions HNr. R. Ken Williams

Rea: Interference Tests
Cato-Ban Andres Pool
Chaves County, ¥Hew Mexico

Gentlemen:

Reference is made to your letter of December 28, 1966,
reguesting approval to participate in the pressure interference
tests recontly iuthorized for the Cato-S8an Andres Pool by Com-

MJ Producing Company is hereby authorised to participate
in the intsrference tests by shutting in its Cato State Well
Mo, 1, located in Unit M, Section 2, Township € South, Range
30 EBast, Chaves County, and said well shall be peraitted to
accrue underproduction in accordance with Ordering Paragraph
(6) of Order No. R-3165 for a period not to exceed 30 cdays.

Very truly yours,

ALP/DSH /esr

ces Oll Conservation Commission - Hobbs, New Mexico
Union Texas Petroleum Corporation, Midland, Texas
Pan American Petroleum Corporation, Hobbs, New Mexico
Mr. Max Coll, Roswell, Mew Mexico




MWJ PRoDUCING COMPANY

* PETROL Egm~ PRODUCERS

@

413 FIRST NATIONAL BANK BUILDING

MIDLAND, TEXAS 728701

TELEPHONE {815) MU 2-5216

)
iael
5

G
0\\\ December 28, 1966

Mr. A. L. Porter, Jr.

0il Conservation Commission
P. 0. Box 2088

Santa Fe, New Mexico

Re: Interference Tests
Cato--San Andres Field
Chaves County, New Mexico
Case 3499
Order R-3165

Dear Mr. Porter:

In accordance with Ordering Paragraph (4) of the captioned Order,
this is our notice of intention to participate in the interference
tests planned for the Cato-San Andres Field and our request for
approval by the Commission for our participation, subject to the
privileges and limitations imposed by said Order.

Our participation will require the shutting in, for the test period,
of our Cato-State Lease, Well No., 1, Location M, Section 2-T8S-R30E,
Chaves County, This is our only well in the field.

The test of our well required by Paragraph (6) is being filed this
date with the Hobbs 0il Conservation Commission office, and other
operators in the field are being sent copies of this letter as
notice of our request to participate in the test program.

Very truly yours,

(5)/ w2 (A

Ken Williams

RKW:pag

¢cc: Pan American Petroleum Corporation, Hobbs, New Mexico
Union Texas Petroleum Corporation, Midland, Texas
Mr. Max Coll, Roswell, New Mexico
Qil Congervation Commission, Hobbs, New Mexico

N Uil




1
i
v

,«
.

-Mmeler

SPECIALIZING IN: DEPOSITIONS, NEARINGS, STATE MENTS, EXPERY TESTIMONY, DAILY COPY, CONVENTIONS

— Y
ay
=
—
o
as
i —

1120 SIMMS BLDG. @ P. O, BOX 1092 ¢ PHONE 243-4491 ® ALBUQUERQUE, NEW MEXICO

S0,y
CONEREVAT IO

SN S

Ol

NI
Sl

i,
Novembeyr 33U,

LML

Ve
LR VAT

:.;A‘ux,,[ \J‘U
COLEIL S PO
STORG RS

P4UH6

ESDRREN R

In the

PRt VY

Apolicatiion
volvoloun ©

cr o ol:
of Man
oirvovatiou ior
certerence lLesls,
AMexico.

ANCY Leas:

Now

N N N e M N’ N N s

BEFOIS:

DANILEL 3. MUTTER,

POANSCRIPT O by

bxamine -

ARING

Lt.l

!

N
)

5

o WNUNMB

/2

199

[0
4.3it




|

as

as

=
1

=
aos
| ——
| S
(o -]
QD
r —/

v
z
Q
-
z
-l
>
z
o
v
>
-
o
L
>
=
«
a
>
z
=]
X
-
¥
o
-
-
-
-
a
»
w
<l
-
z
-
X
w
=
-«
-
"
v
Q
z
=~
<
w
k4
w
z
e
-
3
Q
a
w
(=)
z
Q
z
~
pvy
x
[ >4
wr
a
“

1120 SIMMS BLDG. @ P.O. BOX 1092  PHONE 243-669) ® ALBUQUERQUE, NEW MEXICO 87101

1205 FIRSY NATIONAL BANK EAST ® PHONE 256-1294 @ ALBUQUERQUE, NEW MEXICO 87108

PAGE 2

L. DANMCH D Uase 340G, apolication of Pan Anerican
Petroleun Corvoralion for pregsure ipterfoerence tests, Chaves
County, New Mexico.

M, RBUBLL:  lor Pan Anerican VPeivoleum Corpoyaiion,
Guy Buell. w2 have onc witness, iMy. Iarpke.

MR, NUTTER: "The record will show a wriften
appearapce on your bhehalf by Atwood and Malone,

Mit. BUSMEE:  Ii's nice Lo be legas,

(Miitness sworn. )

M, BURLL: Mr. Bxaminer, if L may, 1 wonld like to
make a very brief onening slatement. Of course, as the
Examiner know, +the Cato-San Andres oil pool is a very reecent
discovery. Iis exact discovery date was June 191h, 1966,
Develonment has been extremely rapid in this pool and again, as
the Examiner may vecalil, on October the 19th at the time of
our application for temporary pool! rules, al that time we had
eleven wells completed as produccrs. Now only a little over
a wonth later than ihat, we have pnineleen wells completed as
producers. Also, there arc several wells iIn various sihages
of drilling and completion in the fTield other than these
nineteen.

Onc thing, Mr, kExaminer, [(bhat all ol our reservoir
engineers have difficully in doing carly in lhe life »f an oil

pool such as ihis is bo come up with completely accurate
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astimates ofvoi] in ﬁJaCGQ They have Lrouble making
predictions with rezard to whelber or not this newly discovered
pool will be goo« at noi good as Lthe secondary recovery
prospect. YWell, now, our data =mathering prograwm which we are
going to propose beve today is designed to give our rescrvoir
engineers the datla they necd to malke these beneficial studies
and predictions for the operators and, of course, 1 think it
will be a benefit to this Commission,

Our program is not designed specifically as an
interference test, although it is based on pressure
interference and pressure communication, but it should show
us many more beneficial rescrvoir uata than just the drainage
arca of the well. Now, at the {ime ithis program was conceived
and planned, thecre were only two operators in this pool, Union
Texas and Pan American. Now, these two operators actively
participated together in the planning and designing of this
program, Now, Subsequent to that time we had two other
operators either with a completed well or one very near to
completion. One is Max Coll I1I. His well is in the southeast
portion of the pool.

The W.M.d. Producing Company is currentiy completling
a well in Section 2 which is in the north central portion of

the pool. We have kept these two subsequenit operators complete

apprised oi our program and our cffori and hboth of them have

1y
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indicated that ii it is at all possible, they, too, would
like to participate in this data cathering program. I think
at the current time, Max Coll =ay nof. he able to participate
due to the producing characteristics of his well. Of course,
W.M.J. is not sure yet just what kind of well they have, bul I
am sure, knowing thal company as 1 do, they, if they can
participate, they will. But I would like to impress on the
Examiner that the program we arc going 1o recommend today is
more than just a common or conventional interference test
program.

So with that background out of the way, I would like
to call our witness, Mr., larpke.

CARL P, HARPL, called as a witness on bhehalf of the
applicant, having first been duly sworn, was examined and
testified as follows:

DIRKCT LEXAMINATION

BY MR, BUELL:

Q Mr. Harpke, would you state your complete name, by
whom you arc emploved, in what capacity and in what location,
please?

A Carl . lHarpke. 1 am employed by lan American
Petroleum Corporation in Fort Worth, Texas.

MR, NUTTER: How do you spell your last name?

THE WITNESS: Harpke, H-a-r-p~k-e¢, and I am cmployed
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as a petroleum engineer,
Q Mr. Harvke, you have testified at previous

Commission hearings and your qualificalbions as a petroleum

i
J .

e

engineer are a matter of public record?

e

l

A Yes, sir.

M. BULLL: Are his qualifications acceptable?

SEIVILE.

MR. NUTTEiL: They are.

(Whereupon, applicant's BExhibit 1
was marked for identification.)

Q {By Mr. Buell) First, Mr. Harpke, I'm going to ask
you to look at what has heen identified as Pan American's

Exhibit Number 1. whati is that Oxhibit?

iey-meier repo
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A Exhibit Number 1 is a bhase map of the Cato-San

Andres pool area. This map shows the currently producing wells

1120 SIMMS BLDG. ¢ P.O. BOX 1092 & PHONE 243-6697 & ALBUQUERQUE, NEW MEXICO 87101
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and the drilling or wells which are heing completed by

Algo, on this man T have shown. by |
means of appropriate color symbols, those wells which we will
propose 1o include in nur cata gathering progranm.

) All right. Let me ask you this, Mr. Harpke:
Throughout your testimony, you will be talking about the test
area, What will you mean wher ,ou say and use the words '"test

arca?

A 3y "test area" 1 would mean an area encompassing those

wells which are color coded on Exhibit Number 1.
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Q Mr. Harpke, have yvou prepared a summary of tilhe
g proposed data zatheving program and reduced it to exhibit
% form?
g
s g A Yes, sir, 1 have.
. ¥
$ MR, BUELL: VWe will have that identified, Mr.
o
; Examiner, as Pan American's IExhibit Number 2.
=

(Whereupon, Applicant Pan American's
Exhibit Number 2 was marked for
identification.)

Q Now, before we get into our data gathering program,

Mr. Harpke, let me ask vou this: How would you describe or 4
define the normal or conventional interference tests?
A Well, T would define the conventional interference

test as the shutting in of one or maybe two wells in a

1120 SIMMS BIDG. @ P.O. BOX 1092 ® PHONE 243-8691 ® ALBUQUERQUE, NEW MEXICO 8710}
1205 FIRST NATIONAL BANK EAST & PHONE 254-1294 @ ALBUQUERQUE, NEW MEXICO 87108
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reservoir and determining the pressure effects in this one orxr
two wells caused by the production of the other wells in the
reservoir. 1In other words, we would shut in a minimum number
of wells, determine the pressure drawdown effects caused hy
producing a maximum number of wells.

Q All right, sir. Now, how would you contrast that
conventional interference test with the data gathering program
that the operators proposc to execute here in Cato?

A The data gathering program that we are proposing

for the Cato fool is almost the invert of the conventional

interference test. Here we are going Lo produce one well and




.

-meier reg
SPECIALIZING IN: DEPOSITIONS, HEARINGS, STATE MENTS, EXPERT TESTIMONY, DAILY COPY, CONVENTIONS

i
[-L}
| —
Y
.Ce3
ad
-3

1120 SIMMS BLDG, @ P.O. BOX 1092 ® PHONE 243-6691 » ALBUQUERQUE, NEW MEXICO 87101
1205 FIRST NATIONAL BANK EAST ® PHONE 256-1274 ¢ ALBUQUERQUE, NEW MEX(CO 87108

PAGE 7

shut in virtuwally all of the other weils in the reservoir,

Q All righi. Now, in addilion to drainage data of
pure interference data, what other results, heneficial results
will we obtain or do we hope Lo obtain from the execution of
this program?

A We hope 1o aobtain data which will enable us to more
accurately determine the hydrocarbon poor volume of the
reservoir also the hydrocarbon poor volume distribution in the
reservoir, Ve hope lo get some idea of fractiure orientation.
We know that the reservoir is highly fractured,also, we hope to
be able to analyze the secondary recovery possibilities of the
reservoir.

Q All right, sir. Now, going hack to Exhibit Number 1
for just a moment. I believe I see, according to your legend
on your exhibit, that we have threc categories of wells that
wiil actively pariicipate in this data gathering program.
Would you briefly identify for t{he Examiner and the record,
these three categories?

A ¥Well, commencing with the uppermost color code in
the legend, the red dot represenis the control producing well.
This would be Pan American's Basket.? Well Number 1 located
in the Northeast gnarter of Section 11. The second color code
which is a yellow dot with a blue ring around it are five key

shut-in pressure observation wells which we will usc in the
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program and the yellow dois represent twelve additional wells

2
[
z . . .
5 which will be shut in.
8
H Q All righv, sir. Now, 1 notice, I believe, two
v —
= =3 . - o
3 25 wells shown by conventional symbols on this exhibit to be
A completed wells yei not designated with anv special color.
3 ¥ 0 < p
i E, L3 )
D - w
st - wZ .
= & 34 What two wells are those?
& s 3%
V7 % 3¢ A These tvo wells would be first ithe Pan American
©
= NS
= n 33 Thelma Crosby Number 1 localed to the southwest of the main
‘T‘A—J . f‘"T
ca. & Buw pool in Section 17, and the Max Coll I'ee Number 1 located in
A w 35
e E G
— g ge Section 13 to the southeast of the pool.
a L F
-G—: '6 2% B Py . s ~ e ~ . ~ > .
= i o3 Q All right, sir. Are these iwo wells a sufficient
e
' <
S Z .-5 . . \ . . d
a gi distance away from your test areca such that any production tha
—_ ¢ 3
= 5 %
o : 3: could accruc of those wells during the test period should not

adversely affect the data gathering program?

A Yes, sir., We believe they are.

Q All right, sir. Look on up in Section 1 of the
Jquairvey vi vhat seciion. 1
notice you have a well colored there with a yellow doi that
is not shown to he a completed producing well. By the
conventional symbol, what is the status of that well?

A This well, this is our Pan American Abkeo Federal

B Number 1. We are still attemptiing 1o complete the well in

the same San Andres zone with which the, which is correlative

with the rest of the field. 1We aren't having much success; I
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rather think we are not coing to méke a commercial well of
this.

Q Are we s1il1l working on the well, trving to
complete it?

A Yes, we avc.

[9)]

Q What is your opinion as to its possibility of

becoming a commercial well based on ihe test data which you
have analyzed?

A On the data I have seen to date, I think it's a very
slim chance of hecoming a commercial well.

W Then why do you have it colored by a yellow dot?

A VWell, regardless of whether it's a producing well
or not, we would like to include this well in the prosram to
attempt to determine whether it is in communication with the
main portion of the reservoir. This may lead io its future
use possibly as an injection well, at such time as we start a
secondary recovery program,

Q Well, it's your recommendation that regardless of
the outcome of that well, vou would like to have it participate
in the program?

A Yes, sir.

Q All right, sir. Now, let's go back to our data
gathering program itself. What is the first thing, Mr. Harpke,

that we will do, assuming, of ccurse, that the Commission
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approves our program?

A Well, the first thing we would do, would be to
obtain productivity indexes from all of the flowing wells in
the test area.

Q Excuse me, Mr. Harpke. What does a productivity
indexing take?

A Viell, the productivity index of a well by
definition is the capacility of that well to produce per unit
pressure drop. This 1is expressed in terms of barrels of oil
per day per psi.

Q Is that valuable information for a reservoir
engineer and in evaluating a reservoir?

A Yes, sir, this gives us some idea of formation
capacity. However, in this particular test program, we hope
to be able to correlate the productivity indexes with the oil
in place distribution, hyvdrocarbon and poor volume

distribution.

Q 50 you will use these date with every data that
will be gathered as a result of the program?

A Yes, sir.

qQ All right, sir. After you have run these psi tests,
what will the next step bé that the operator will . take?

A The next step would be te shnt in all of the wells

that 1 have shown here in the test area. After shutting in
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these wells we would obtain bottom hole pressure buld-up
curves from five wells which I have designated as the key
shut-~in pressure observation wells, These are the wells that
are shown by the yellow symbol with the blue ring around them.
These pressure build-up curves will be obtained over a minimum
of a seventy-two hour period or at leasti until we reach inner-
static pressure conditions. VWe will obtain this with a
conventional bottom hole pressure bomb.

Q All right, sir. Now, after you obtain your pressure
build-up on these five key.shut~in wells, what will the next
step be that the operators will take?

A After we have gotten these initial bottom hole
pressure build-up curves from the five key shut-in wells, we
will then run Sperry-Sun bottom hole pressure recording
instruments in these wells. Actually, we will run two of these
ultrasensitive recording instruments in each well.

Q All right, sivr. Now, the pressure build-up curves
are going to be taken with a conventional bomb but for the
duration of the test we are going to run this Sperry-Sun
recording instrument. Would you elaborate on it just a little
bit?

A The Sperry-Sun instrument is a very highly refined
pressure recording instrument, higbly accurate. It's accurate

within five one thousandths of onc per cent which means in a

- |
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case of the pressure, pressure range we expecil to encounter
in these wclls we should be able to record pressure differences
to within approximately one tenth of one psi by means of these
instruments,

Q Let me ask you this, Mr. Harpke: Jince this Sperry-
Sun instrument is so sensitive and accurate at low ranges of

pressure change, is it also more expensive than the conventional

Amarado or Humble bombh?

A Yes, sir, very much nore expensive,

Q What wéuld you anticipate the expense would be to
the operators for running these Sperry-Sun recording
instruments in these key wells?

A Based on a fLtwenty-day rental period and the running
of dual bombs in cach well, we estimate 1t would cost the
operator approximately 32500 per well. This would, in the case
of the five wells here, it would he approvimately 412,560 just

o run these bombs.

Q That's for a twenty-day period?
A Yes, sir.
q And, of course, if the fest goes longer than that,

that it will be move expensive?

A Yes, sirv.
Q ALl right, sir. Now, what is the ncxt step novw in

this data cathering program?
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A After we have run the Sperry-Sun bombs in the key
shut~in pressurs olservation wells, we would then commence
flowing ihe control producing well, onr Basket D Well Number 1.
This well would be produced at capacity and the oil, water and
gas production from the well would be measured as wonld the
0il, water and gas production from any of the other vells
which might continue to produce durins a test. This would he
the Max Coll well and our Crosby well ithalt I previously
mentioned.

Y Or any other wells that might subsequently be
completed and not vnarticipate in the vrosram by being shuit in?

A Yoo, sir,

Q A1l right, sir. [ow long will you produce the
Basket D Number 1 at its capacity with the otber paviticipating
wells shut in?

A We will produce the control producing well for ten
days, at which time we will pull the Sperry-~Sun instruments
from the five key shut-in observation wells and we will monitor
the pressure here. If we sec a ten psi pressure drop in any
one of the five welis, we will ithen conclude the test prozram.
We feel that anproximately a ten psi pressure drop will be
sufficient to deternmine what we hope to get from ithe test.

AL vight, siv. Assume that at the end of ten days

Q)

T

you do not have a pressure drawdown of the magnitnde of ten

J
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pounds. What would you do, then?

[}
4
] ‘
& A We would then rerun the bowms and remonitor the
&
v
H pressure aflter another ten-day interval.
Q
z Zg
s 2 &2 Q All righi, sir. Now, based on your knowledge of
P . 9%
T f e
] F& O S¥L] 3 < fhe extre et Livity 1 ¢ 7 f the
. : % the reservoir and ihe extreme sensiiivity and accuracy o i
s & 23
= E % Sperry-Sun insiruments, would it be your opinion that this data
a“ 2
o = 58
- ; a8y . - . .
“ £ 28 cathering program could be completed, say within at least
Z =3 Z i
we 2073
o < T . p
ii” 5 §z | thirty days?
—=. % Zu A Yes, sir. If ihe veservoir possesses the fractured
as S $%
o £ =2
- * B . . . ] - > 3 M
- z g2 conditions or pnroperiies that we think it does, I think we
(=3 ~
2 = L3
b4 x - - -
Q2 ¢ 5z shonld be able to continue —— to completec the test prior to
I
L]
— =N 4 4 . .
as E g9 the thirty-day period.
= = 32
S : ;
= < 22 " Now, Mr. Iarpke, let me ask you this: O0f course, I
a> I 2=
= $ == , :
am more accustomed to the resulits we zei from our conventional
bottom hole pressure bombs. Do you iecl that working with an
instrument th.t will he accurate within the range of a pressure
R drawdown such as this Sperry instrument, do you think that
observing a nressuve drawdown of appraximately ten pounds will
be sufficient for you cenuinecrs to achieve the results from
this data gathering program that we would like to¥
A Onr studies and a field test which our company has
run indicates that with approximately a ten psi draw, we

would be able to gel what information desired from this.

(Whereupon, Applicant's kxhibit No. 3
was marked for identificationg)
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Q (By Mr. Buell) In thai connection, Mr. Harpke,

let me direct your attention to whal has heen identified as Pan
American's lkxhibii Number 3. VWhat is that exhibit?

A fxhibit Numher 35 is a paper that was prepared by Pan
American's lResearch Department and Producing Department
personnel. This paper is entitled, "Defermination of Poorx
Volume in a Naturally Fractured Reservoir." This paper was
presented at the fall meeting of the §ocicty of Petroleum
Engineers in Denver, in October of 1965. 7The paper describes
the analytical meihod that was developed by our Research
Department and it also describes a field test that was conducte
in the Southwest Lacey Field in Kingfisher Countyv, Oklahoma.
The Southwesi Lacey Field produces from a highly fractured
reservolir the Mississippian solid formation.

Q IL.et me ask you this, Mr. larpke, do you feel that
this paper, our kxhibit 3, is more or less selt-explanatory or
do you feel that we need to burden the record by going into the
technical detail and procedures which are contained in this
paper?

A I believe that the paper very clcarly presents the
theoretical derivations of the method. It also adequately
~
defines the rcsulis of the test program that was run and the
data that was obtained from that test program.

Q The field test that is contained in this paper, our
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Exhibit 3, was it at a reservoir somewhatl similar to Cato in

that it was known to be fractuved?

A Yes, siv.
Q All right, sir. What are yvour recommendations to

the Commission today with regard to the proposed data gathering
program which the operators in this pool would like to conduct?
A I would recommend, first, that the Commission approvE
the program; secondly, that they permit ﬁs to produce control
producing well Baskei D Number 1 at capacity. Also, that we
be given authority to transfer the allowables from the other
three Basket D lease wells, which will be key shut-in wells to
the Basket D Number 1. In the eventi that the total allowable

is transferred 1o the control producing well is not sufficient
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to account for all the production from the weli alt capacity,

)

I would then recommend that the Commission give us the authorit#
to overproduce the well above that allowahble and to make up
the over-allowable after the test period is terminated.

Q All righ<¢, sir. Let me ask you this: At this point,
based on the pnormal unit allowable and the one that the
Commission has already set for December, is it your opinion
that the allowable of the Basket D 1 and the transferred
allowahble will be sufficient to produce the D 1 at capacity

without overproducing it?

A Based on the present or the normal unii allowableé
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[ifty~two barrels, yes, I think that would

sei for December of

be sufficient.

Q But you make this request for overproduction in the
event the Commission should change the normal unit allowable

before our test is concluded.

A Yes, sir,

Q All right, sir, do you have any other recommendation
to make?

A Yes, sir. I would recommend that the Commission

approve the shutting in of the other wells other than the
Basket D lease wells. I would recoummend that they approve the
shutting in of these other wells that we would include in the
test program and grant the authorily to make up the under-
production from these wells after the test is terminated.

Q A1l right, sir. In that connection, let me ask
you this: Are the wells that the operators presently propose
to shut in those wells designated by the yellow color on
Exhibit 1 all thosec wells named on Pan American's kxhibit
Number 2, the summary of the data gathering program?

A Yes, sir.

Q All vight, sir. Do you have any other provisions
you would recommend that the Commission include in an order
approving this prosram?

A Yes, sivr. In view of the rapid development program
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that is being undertaken in Cato, I would recommend that the

?
g
z Commission provide for the administrative approval of other
>
g
= wlls that are presently completing or may be completed to
3
2
.2 53 permit these wells to be shut in with the allowable to he made
e a 5
= 3 §§
g EE of after the test is completed.
Feolilint - w - 4 H
~§§ g 42 Q And since we don't know at this time what wells
©% g
[ . > R . . .
z 2 §§ those might be, we need an administrative procedure such thav
§ <3
L) w . <
= K the Commission can approve them as they are completed and the
S 5 %3
- 8 33 .
=z s operators elect Lo participate?
o= 3 93
— = E .
v e A That is correct.
—_ 5 gy
od = x i
‘S 8 %% Q Mr. Ilarpke, based on your knowledge of this program,
e & ¢ |
> ¢ gé can you visualize in any way which the correlative rights of
- 9 23
[ ] = e . . .
= 3 38 any of the owners of interest in this pool could be harmed by
S § i

the approval of this program?

A No, sir, 1 cannot.

Q Can you see any consecrvaiion benefits that could
accrue not only to the operators but to the Commission as well,
by approval of the conducting of this prcgram?

A I believe that the data gathering program lLhat we
are proposing here will make available to both the operators
and to the Commission a considerablc amount of reservoir
information that is not normally available in a reservol: in

this early stagce of depletion. I thipk {this will serve the

conservation ultimalely.
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Q Do yvou have anything else that you would care to ~

add at this time, Mr. Harpke?

A No, sir, I do not.
]
e 58 Q Let me ask you this: Vere ixhibits 1 and 2
= 8o
i ¥§ prepared either by you or under your supervision?
=s R
[ Za
oz g% A Yes, sir.
- 23
Dol =
o~ Q ¥ q- | :
S §§ Q And, of course, probably the only thing you had
< =
.0 . <

to do with Exhibii 3 was reprocduce it, is that correct?

A Yes, siyr, that is correct.
Q Since you were nof onc of the authors?
A I also read it.

MR, BUELL: That concludes our direct, Mr. Examiner,

Lo

and I would like 1o formally offer Pan American's Bxhilits 1,
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2, 3 inclusive.
MR, NUTTER: Pan American's Exhibits 1 through 3
will bhe admitted in cvidence.

(Whercupon, ELxhibits 1 through 3
were admitted in evidence.)

CROSS LEXAMINATION

BY MH, NUTTiR:

Q Myr. Harpke, it has heen the standard procedure aof
the Commission in authorizing interference ftests thal the

amount of allowabhle that a well accumulates whileitt!s shut in

is based on a test that 1s taken prior to shutting in, the

L well in, and normally that's the final {wenty-four hours of
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pressure bomb. This would be simply an interference orv

conventional interference type --
Q You won't be producing any well in the pool except

your Basket I Numger 1, will you?

A Just the Basket D Number 1 and at this time these

other two wells that I have mentioned.

Q That was the Max Coll well and the Thelma Crosby

well over in seventeen?

A Yes, sir. JVay over herc, yes, sir.

Q As far as you know,everything clse would be shut in?

A ’ Yes, sir.

Q Certainly all the Pan American wells would bhe shut
in?

A Yes, sir.

MR. BUELL: 411 of our completed wells ==

A All of the wells we have presently completed, vyes,

sivr.

Mi. BUELL: We may complete a well in the interperio
that would have such a low ahbility 1o produce thal we would
not want to shut that well in.

MR, NUTTER: I see. But you would be measuring
bottom hole pressures, flowing pressures on those wells that

would not be shut in?

A No, the only other pressures that would be measurcd
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- _ ‘ S
would be in shut-in wells which ave presently flowing that we

could run the houmb down in without having to pull the wells.

Mii. BUFLL: Really, what we are saying is in additign

to the key shut-in wells with the sperry-Sun at the conclusion
of the test, we will probably also take pressures on other
shut-in wells by conventional bomb or sonic log.

MR. NUTTER: And it is vour intent, is it not, that
this administrative authority that you have proposed for
additional wells would also extend to other operators, not
only to Pan American?

\MIt. BULLL: Yes, sir.

MR. NUTTER: Does anyone have any further questions
of Mr. llarpke? He may be excused.

(v/itness excused. )

MR. NUTT:R: Anything further, Mr. Buell?

MR. BUELL: No, Mr. fixaminer, that's all Pan
American has at this tinme.

\RR. NUTTER: Does anyone have anything they wish
to offer in Case 34997

MR. PERDUE: Yes, sir. Mr. Fxaminer, 1 am lioward
Perdue. I am with Union Texas Petroleum. Ve collaborated wit)
Pan American engineers in the planning of this project and we
would like to support their request. T would like to point ou

on Pan American xhibit Number 1, that since this exhibit was

=

TF
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prepared, Union Texas has comﬁletcd two wells and is in the
process of completing about three oihers which we would like
{0 point out in regard to the request for administrative
approval on other wells to be included.

MR. NUTTER: Which arce the two that have been
completed, Mr. Perdue?

MR, PERDUE: If you will refer to the exhibit, they
have shown a well up in Section 3 in the Southwest guarter of
the Southeast quarter they have shown a location ithere that
we call the Union Texas Crosby 3 No 1. That well has becen
completed.

MR. PORTeER: What is +the potential, do you know?

M. PERDULE: It was potentiailed for, I believe
sixty-four barrels pumping. The other comple tion is down 1iIn
the, in Section 10. It would he the Northeast quarter of the
Southwesti quarter also shown as a location on this exhibit.
That well was compleied for a {lowing potential of approximatel
120 barrels.

MR. BUELL: A hundred and whati, Howard?

MR. PiERDUE: A hundred and twenty.

M, NUTTER: Off the record.

(Whereupon, an off the record
discussion was held.)

MR, PERDUE: Al any rate, we would like to support

y
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the request and as [ sayv, we have been involved in the planning

1

and are wholehecartedly in agreeunent,
MR, NUTTet: Thank you, . Perdue., Does anyone
else have anyihing to offer in (his case?
We got a letter in our Ciles from Unjion Texas. e
zot a letter thait I had in my hand jusi before the hearing but

I can't place my hand on i+ vicht wnow, from *,wW..Jd.

Mil, HARPKE: Ve have o copy of that, Mr. sxaminer.
MR. NUTTER:  And they support the Pan American

application and requrest that it he exicended to the other

operators as well as Van American,
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Mit, BUELL:  Off the rocovd,

(thereuvon, an off the vecord

discussion was held. )
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MR, NUTTER: Dboes anvone nave anything further to

offer in this Case %4907 e will ftake the casce under

advisenent.
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LAND COMMISSIONER
GUYTON B, HAYS
MEMBER

GOVERNOR
JACK M, CAMPBELL.
CHAIRMAN

State of Netn Mexico
@il Gonservation Tommission

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

P. O, BOX 2088
SANTA FE

December 16, 1966

Mr. Guy Buell Re: Case No. 3499

Pan American Petroleum Corporation Order No.__ R-3165

0il and Gas Building Applicant:

Post Office Box 1410

Fort Worth, Texas 76101 Pan American Petroleum Corp.
Dear Sir:

Enclosed herewith are two copies of the above-referenced Com~
mission order recently entered in the subject case.

Very truly yours,

LA A,

A. L. PORTER, Jr.
Secretary-Director

ir/
Carbon copy of order also sent to:

Hobbhs OCC %
Artesia OCC_X_
Aztec OCC

OTHER __ Mr, Frapk Ixby - Mr. Howard Peyxdue




FORM 446 -66

PAN AMERICAN PETROLEUM CORPORATION

OIL AND GAS BUILDING P O BOX 1410

FOrRT WORTH, TEXAS—76101
. L Ray
DIvISION BNGINEER

November 4, 1966 ;L

File: GHF-407-986.510.1

Subject: Application for Approval of
Data Gathering Program,
Cato-San Andres 0il Pool,
Chaves County, New Mexico

Mr. A. L. Porter, Jr.

New Mexico 0il Conservation Commission
P. 0. Box 2088

Santa Fe, New Mexico 87501

Dear Mr. Porter:

Case No. 3477, the application of Pan American Petroleum
Corporation for temporary Pool rules for the Cato-San Andres 0il Pool,
was heard by the Commission October 19, 1966, At that hearing Pan
American advised the Commission that the proposed rules did not include
the normal one providing for administrative approval of interference
tests because Pan American engineers were designing a data gathering
program, field wide in scope, that would require the cooperation of the
other operator in the field, Union Texas.

We are pleased to advise the Commission that the engineering
phase of this program has been completed. This program has been discussed
in detail with Union Texas and they are in complete agreement and have
offered their full cooperation. Max Coll, II now operates one well in
this pool. This program has been discussed thoroughly with Mr. Coll,
and he and his partners are giving it their serious consideration.

In addition to gathering interference data, this program is
also designed to determine PI, pressure buildup and other valuable
reservoir information, Briefly summarized the program contemplates
shutting in several of the Pool's producing wells while producing the
one control well at capacity. Extremely sensitive and very expensive
pressure measuring instruments will be used in this program. By using
this very sophisticated equipment we believe the program can be completed
in only one month.

The control or producing well that has been selected is Pan |
American's Baskett 'D' No. 1. By transferring the allowable from all |
wells on the Baskett 'D' lease to the No. 1 well, temporary overproduc- |
tion can be held to a minimum. However, some overproduction is likely l
so Commission authority is needed to clear the expected overproduction
until it can be made up by underproducing the Baskett 'D' lease.

DOCKET MAlLED

o
Date //,.;}/’ { Ve




File: GHF-407-986.510.1 -2 - November 4, 1966

Authority will also be needed to accumulate underproduction
on the leases where wells will be shut in with the understanding that
such underproduction may be made up by future orderly overproduction.

It is respectfully requested that Pan American and Union Texas
be gzggﬁggmgQQigigL:aLixg‘gggpgval to conduct this interference test
with the authority to overproduce the control well and to make up under-
production from the shut in wells as requested above.

In the event administrative approval cannot be granted, please
consider this letter as a request from Pan American for a hearing on
the earliest possible docket to permit operators to conduct a data
gathering program in the Cato-San Andres 0il Pool,

Yours very truly,

S

{

GHF:df

CC - Mr. Howard Perdue
Union Texas Petroleum Division
Allied Chemical Corporation
1300 Wilco Building
Midland, Texas

Mr. Max Coll II
Box 1818
Roswell; New Mexico
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MWJ PRODUCING COMPANY =

* PETROLEUM PRODULERS *

Ry 413 FIRST NATIONAL BANK BUILDING

[
' MIDLAND, TEXAS 7970l

TELEPHONE (915) MU 2-5216

November 22, 1966

Mr, A. L, Porter, Jr. =
New Mexico 0il Conservation Commission

P. 0. Box 2088 i
Santa Fe, New Mexico %f\

Re: Case 3499
Application of Pan American
Petroleum Corporation for
Pressure Interference Test
Cato San Andres Pool
Pan Am: JWA 2023-501,75

Dear Mr. Porter:

We are in receipt of a copy of Pan American's application for approval
by the Commission of a proposed data gathering program involving tempor-
ary shut~-in of certain wells in the field and their request for makeup
of lost allowable during the program,

We have just recently completed our No, 1 Cato State located in the
SW/4 SW/4 Section 2, T-8-S, R-30-E, in the Cato Field and are in the
process of placing it on production to determine its productive perfor-
mance,

This is to advise the Commission that we have no objection to Pan
American's proposed data gathering program nor to the Commission's
granting the makeup of allowable production lost during any shut-in
period,

We have not yet made a decision as towhether or not we will participate
in Pan American's program since we are not yet sure of the producing
characteristics of our well, We will advise Pan American prior to the
start of their program, if approved by the Commission, whether or not

we wish to participate. iIn order to allow complete flexibility to the
program and to our participation, we request that any order forthcoming
permitting the makeup of lost allowable o0il be extended to all partici-
pants in the test program, including us, in the event we elect to parti-
cipate, We will of course advise the Commission along with Pan American
of our lecision as to participationm,

Very truly yours,

e

RQ
RKW:pag
cc: Pan American Petroleum Corporation,
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November 7, 1966

Mr. A. L. Porter, Jr.

New Mexico 0il Conservation Commission P

P. 0. Box 2088 - g L//' Pz

Santa Fe, New Mexico 87501 (70, a4
#

Re: Application for Approval of
Data Gathering Program,
Cato-San Andres 0il Pool,
Chaves County, New Mexico

Dear Mr. Porter:

Please refer to Mr. D. L. Ray's letter to you dated November 4, 1966
regarding the captioned subject.

This is to advise that Union Texas Petroleum participated with Pan
American in planning the data gathering program and supports their
request for approval to conduct the tests and make up the underpro-
duction and overproduction that will result.

Yovrs very truly,

UNION TEXAS PETROLE

Howard Perdue
District Petroleum Engineer

HP:ms

cc - Mr. D. L. Ray
Pan American Petroleum Corporation
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{(Case 3427 continued)

CASE 3498:

CASE 3493:

36 East, Eumont Gas Pool, Lea County, New Mexico, to be dedicated
to its Wallace State Well No., 3 located at ar unorthodox locatiocn
3,300 feet from the South line and 1980 feet from the West line

of said Section 3. Applicant further seeks the assignment to said

proration unit of the accumulated underproduction presently
carried by its Wallace State Well No. 2 located in HUnit L of said
Section 3, said well currently being dedicated to a 1l60-acrz non-
standard gas proration unit comprising lLots 5, 6, 11, and 12 of
said Section 3, and also the assignment to said unit of the ac-
cumulated underproduction presently carried by the aforesaid
Wallace State Well No. 3, said well currently being dedicated to
an 80-acre non-standard proration unit comprising Lots 13 and 14
of said Section 3.

Application of Pan American Petroleum Corporation for a pressure
maintenrance project, San Juan County, New Mexico. Applicant, in
the above-styled cause, seeks authority to institute a pressure
maintenance project in the Pinon Gallup Oil Pool by the injection
of water into the Gallup formation through five wells located in
Section 19, Township 28 North, Range 11 West and Sections 14, 15,
and 24, Township 28 North, Range 12 West, San Juan County, New
Mexico. Applicant further seeks the promuligation of special rules
for the operation of said project.

Application of Pan American Petroleum Corporation for pressure
interference tests, Chaves County, New Mexico. Applicant, in
the above-styled cause, seeks autnority to conduct a pressure
interference test in the Cato-San Andres Pool, Chaves Courty,
New Mexico, by shutting in a number of its wells in said pool
and producing its Baskett "D" Well No. 1 located in Unit G,
Section 11, Township B South, Range 30 East, Chaves County, New
Mexico. Applicant also seeks authority to transfer the allow-
able from other wells on said Baskett '"D'" lease to Well No. 1,
to temporarily overproduce said lease, and to make~up the over-
production at the conclusion of the test period by curtailment
of wells on said lease. Applicant further seeks authority to
accumulate underproduction on any lease where wells will be shut-
in, for production upon conclusion of the interference tests.
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STATZ

TL CONSERVATION COMMISSION CONFERENCE ROOM,
"’WD OFFICZ BUILDING ~ SANTA FE, NEW MEXICO

1111 De heard before Daniel S.

Thz following cases

Utz, Alternate Examiner:
CiAST 3492: Application of MiZwest Cil Corveration

Ccunty, New M¥exico. Applicant, in th
the promulgation of special pooil rules
Gas Pcol, Lea County,

acre proration units.

CASE 34¢3: Ayolication of H. M. Sweenay fo
New Mexice. BA@nnlicant, in the a
of its Hale Tnit Zrsa comprising
Federal, Statas and Fa2e lands in Towns
BEddy County, llew lexico.

CASE 3494: Appiication of Texaco Ine. for
Lea County, New Mexico. Appiicant, in

seeks approval of its Cotion Draw Unit
gas well locaticn 530 Zest"from
the West linz of

r a unit agreement,

bove~styied cause, seeks arproval
1820 acres, more or lsss, of

hip 20 South, Renyge 30 East,

a non-standard gas

the North
Secticn 18, Tcwnship 25 South, Range 32 East,

Nutter, Examiner, or

for special pool rules, leza
avove~styled cause, seeks
for the Cinta Rojz-Morrcw

New Mexico, inciuding a provision “for 643-

A A,
udﬂj’

County,

well Icecation,

the above~styled cause,
Well Ho. &4 at an unorthode
line and 1552 feet from

in an undeczgna»ea Devonian gas pool, Lea County, New lMexico.

CASE 3495: Apnlication <f Burlescn & Huff for a non-standard prorétion unit
and a non-~stanizrd Lccation, Lez Courty, New Mexico. Epplicant,
In tha arove-styvied cause; seeks the approval of a 50.30-acre
nor-standsnd ofll proration unit comprising all of Lot %X, Seetion
Z, Tow.isi ©5 Scuth, Range 3Z Zast, Nerth Anderscen ;*.c“
Wolfcamn Lza Ccuﬁgvg RE:10) Nﬁx;c3§ te be dadicatad to a wall
to b2 dr t* 2 non=-standard location for said pool 380 fast
Trem A Line and 330 1aet from the Zast line cf saicd Lot
3.

CASE 3496: Applicztiorn cof Wawmont Cil Company for a waterflcod ew**nc:c;,
Z2écy Cournty, New Mexico. pr7ica' in the above-styled cause,
sgeks autnoriiy to expanﬂ ite West Squars Laks Wate“*lo*d roject,
Scu e Pasl, L7 tha co“*"“e"oﬂ to watar injection of Lts

L State X_ul Ko . l, inested 1380 =20 Zrom ha
i 1rom Tha Wost Line of Sﬁctzﬂn 35, Town
3%, Eddy Countw, New Mexico.

ChSE I487: : Tax Supply Comzany for a nan-giandard gas foo-~
7 , un ond 2 non-standard gas weil lceaticn, Lea County,
ﬂew Mexlico. Appiicant, in the above-stviel ceuss, seeks the
approval of & non-standard gas proration unit com““1<i ¢t Lots 5,
&, 11, 12, 2%, 2rd 14 of Sec*icn 3, Tewnship -1 South, Range
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ATWOOD & MALONE

CHARLES F MALONE

LAWYERS RUSSELL D MANN

PAUL A COOTER
BOB F. TURNER
ROBERY A, JOHNSON

PO ORAWER 700
TELERHONE 505 622-622t
SECURITY NMATIONAL BANK BUILDING

ROSWELL, NEW MEXICO
8820t

November 21, 1966

Mr. A, L, Porter, Jr.

Secretary-Director '

Qil Conservation Commission Aovaroee
Post Office Box 2088

Santa Fe, New Mexico

RE: Case Number 3499 on the November 30, 1966 Docket

-”’-——

Dear Mr. Porter:

We enclose herewith our Entry of Appearance on behalf of Pan American
Petroleum Corporation. The actual presentation for Pan American Petro-
leum Gorporation will be made by Guy T. Buell, Esquire, of the Texas
Bar.

Very truly yours,

ATWOOD & MALONE

"

Paul A. Cooter

PAC:sah
Encl.

cc: J. K. Smith, Esquire
Guy T. Buell, Esquire




BEFORE THE OIL CONSERVATION COMMISSION

STATE OF NEW MEXICO

IN THE MATTER OF THE APPLICATION
OF PAN AMERICAN PETROLEUM
CORPORATION FOR AUTHORITY TO CON-
DUCT PRESSURE INTERFERENCE TESTS
IN THE CATO-5SAN ANDRES POOL, CHAVES
COUNTY, NEwW MEXICO,

No. 3499

ENTRY OF APPEARANCE

The undersigned, Atwood & Malone of Roswell, New Mexico,
a firm of attorneys whose members are duly licensed to practice law
in the State of New Mexico, hereby enters its appearance in this cause
as New Mexico counsel for Pan American Petroleum Corporation.

DATED at Roswell, New Mexico, this 21st day of November,

1966.

ATWOOCD & MALONE

e A

Attorneys for Pan American
Petroleurm Corporation
Post Office Drawer 700
Roswell, New Mexico




II.

PROPOSED DATA GATHERING PROGRAM
CATO-SAN ANDRES POOL
CHAVES COUNTY, NEW MEXICO

Definition and Designation of Test Area Wells

1. Control Producing Well - Pan American's Baskett 'D’ Well No. 1

2. Key Shut-in Pressure Observation Wells:
‘D' Well No. 2
D' Well No. 3
'D' Well No. 4
'B' No. 1

Pan American's Baskett
Pan American's Baskett
Pan American's Baskett
Pan American's Baskett

Union Texas Petroleum's Baskett No.

Other wells to

Pan American's
Pan American's
Pan American's
Pan American's
Pan American's
Pan American's
Pan American's
Pan American's
Pan fAmerican's
Pan American's

1
be shutin during test.

Abco Federal No. 1
Abco Federal No. 2
Abco Federal 'B' No.
Baskett No. 1
Baskett 'C' No. 1
Baskett 'E' No. 1
Thelma Crosby 'B' No.
Queen No., 1

Queen No. 2

C. S. Wasley No. 1

1

1

Union Texas Petroleum Corporation's Baskett No, 2
Union Texas Petroleum Corporation's J. E. Cato No. 1

Interference Test Procedure

Obtain productivity indices for each flowing well in test area
prior to shutting well in. Test area will include the control
producing well, key shut-in pressure observation wells, direct
and diagonal offsets to key shut-in pressure observation wells,
and other selected wells as specified above.

1.

Shut-in all wells in test area.

Obtain bottomhole pressure build-up curves from key shut-in
pressure observation wells with conventional bottomhole pressure
bombs, The duration of the bottomhole pressure build-up period
will be at least 72 hours or until near-static pressures are

attained,

Run Sperry-Sun ultra-sensitive bottomhole pressure recording
instruments in key shut-in pressure observation wells,

o A s 0 4 e PO,
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Flow control producing well at capacity and measure oil, water
and gas production during test period, 0il, water, and gas
production from any other wells producing during the test period
will also be measured.

Pull Sperry-Sun instruments from key shut-in pressure observation
wells after ten days, If a 10-psi pressure drop has not been
observed in at least one observation well, then re-run the Sperry-
Sun instruments and again monitor pressure after another 10-day
period, The test will be concluded at such time as g 10-psi
pressure drop has occurred in at least one key shut-in pressure
observation well.

In addition to the pressures obtained from the key shut-in wells
with the Sperry-Sun instrument, pressures will be obtained from
one or more of the other shut-in wells through the use of con-
ventional bottomhole pressure bombs at the beginning and at the
conclusion of the program,
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DETERMINATION OF PORE VOLUME
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ABSTRACT wells. Where interference data were obtained,
it was used to provide numerical values for

Conventional methods for estimating solving the theoretically derived equations.

original oil in place are not suitable for
reservoirs where the oil is contained pri-
marily in a natural fracture system. A
method has been developed based on theoreti-
cal considerations which uses empirically
derived values for needed coefficients.

These values can be obtained from pressure
interference and productivity well test data.

The Mississippian-Solid formation has
been diagnosed as a "porc space in fractures"
type formation. The S. W. Lacey Field, King-
fisher County, Oklahoma, was the site of a
special well test program designed to esti-
mate hydrocarbon pore volume in a typical
Mississippian-Solid reservoir.

After a 45-day shut-in period, one well
was put on controlled production and con-
tinuous bottom hole pressures were vregistered
for 51 days at three of the five nearby
shut-in offset wells.

Pressure communication was established
with one of the observation wells located
5000 feet from the producer. A pressure drop
was not recorded at either of the other two

A calculated oil in place of 6515 Res. Bbls/
acre was obtained as representative of the
formation in the vicinity of the observation
test well., This informatien together with
the original productivity index of this well
was used to calibrate, for this field, a
theoretical relationship between fracture
volume and fracture flow capacity. From this
relationship, the original oil in place for
other parts of the field may be estimated.

In application, the fracture storage
capacity is derived from the well's initial
productivity index. Where measured pro-
ductivity data were not available, a method
was used which obtained productivity index
values from an empirical correlation which
related these values to reported original
producing rates. The method used is expected

‘to provide acceptable results because most

wells in the S, W. lLacey Field were initially
potentialed using abont the same backpressure.

The paper does not include a study of
the expected oil recovery performance from
this unusual reservoir. The method of esti-

mating areal distribution of original oil in
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place has application in selecting drilling
locations and for unitization purposes. It
is usable only in fields where the oil is
located predominantly in a fracture system.
In such reservoir rock systems, it is logical
to expect that a relationship exists between
the fluid flow ability and associated pore
~volume.

INTRODUCTION

The Mississippian-Solid formationm,
underlying extensive portions of northwest
Oklahoma, is proving itself to be a most
unusual reservoir. This paper presents a
theoretically developed method for calcu-
lating o0il in place from special well test
data. This method was applied to the S. W.
lacey Field, Kingfisher County, Oklahoma,
which is a typical reservoir in the
Mississippian-Solid. 1In addition to well
pressure interference data being used to
calculate the hydrocarbon pore volume in a
test area, a method is presented for using
the well data together witi productivity
index information to calculate the oil in
place in other areas of the field. This
study does not include a prediction of oil
recovery.

The “.ssissippian-Solid formatiou in
S. W. Lacey Field is a massive, derse,
cherty, silicious limestone having a thick-
ness of approximately 500 feet. WMatrix
porosities as determined from log and core
analyses ranged from nil to a maximum of 12
percent, with the average being less than 3
percent. The associated matrix permeability
was generally less than 1 md. The formation
is characterized by an extensively developed
natural fracture system.

For determination of hydrocarbon pore
volume (i.e., reservoir pore volume less
connate water saturation) early in the life
of a field, the conventional approach
utilizes porosity, water saturation, feet of
pay, and productive acres. However, in the
case of the Mississippian-Solid formation,
the applicable factors proved difficult, if
not impossible, to Jetermine from logs and
cores.

Results of log and core analyses,
together with normal recovery factors, sug-
gested that the average well (160-acre) in
this field should recover about 250,000
barrels of oil by solution gas drive.
performance to date indicates that this
recovery value will be reached by only a few
of the better wells, Also, core analyses
indicated that few wells should have a pro-
ducing capacity greater than 40 to 50
barrels/day, prior to stimulation. Actually,

Field

the natural productivity varied from 20 to
1300 barrels/day. These contradictions
between predicted and actual performance
pointed to natural f:ractures as being the
flow channels.

This conclusion led in turn to the con-
cept that the effective hydrocarbon pore
volume is directly associaied with natural
fractures and only indirectly related to the
formation's matrix porosity; that, in other
words, the natural fracture system acts as
storage porosity for most of the hydro-
carbons in place.

Evidence offered in support of the
fracture storage concept includes: (1) high
initial well producing capacities as compared
to the capacity values obtained from core
analyses; (2) absence of staining,
fluorescence, and/or oil shows in samples or
cores except along recognized fracture sur-
faces; (3) analyses on large cores which
indicate maximum matrix porosities of 12 per-
cent, but averaging generally less than 3
percent, and matrix permeability values less
than 1 md; and (4) variations in average well
core values do not reflect observed differ~
ences in well performance. For example, two
wells with a near equal permeability-thickness
product have differed in productivity index
by up to a factor of near 200.

In the face of these conflicting sets of
data, it was concluded that a different
approach was required to determine the hydro-~
carbon pore volume in this reservoir where
native fractures not only are of primary
importance in controlling the flow of fluids,
but are conceived to be serving as the prin-
cipal space for fluid storage.

Accordingly, a special well test program
was designed for the purpose of evaluating
the fracture storage concept so that means
would be available to select development
drilling locations and provide a factor which
could be used in unitization arrangements.

SPECIAL WELL TESTS

General

Figure 1 shows the wells included in the
special well test area and their proximity to
the rest of the S. W. Lacey Field development.
The test program consisted of two separate
phases. The first phase was concerned with
attaining static equilibrium within the indi-
vidual test wells located in the test area.
The second phase was designed to obtain pro-
ducing rate and pressure drawdown data from
which an analytical determination of hydro-
carbon pore volume might be wmade. Following

\
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is a brief discussion of the static and draw-
down phases of the special well test program
which covered 96 days. It was recognized
from the beginning that the test conditions
were not ideal since producing wells did
exist near the test area. However, the pro-
ducing rates of these wells were low, the
nearest ones making less than 40 barrels/day.
This production was considered to be of
little significance to the tesi results.

Static Phase of Special Well Tests

All six wells in the test area as shown
on Figure 1 were shut in for 45 days. Static
pressure surveys were conducted at regularly
scheduled intervals. A typical example of a
buildup history obtained during this period
{s exhibited by observation well No. 2 and {is
shown on Figure 2.

Drawdown Phase of Special Well Tests

This phase was initiated by running
bottom hole pressure bombs into the three
wells to be used for observation and opening
the producer. The remaining two wells were
left shut in. The pressure bombs had a con-
tinuous recording accuracy rating of +.C05
percent (.25 psig on a 5000 psig element)
along with a variable chart speed from 36
hours to 28 days.

The magnitude of Lhe expected pressure
drops could not be predetermined as a
function of producing time; therefore, the
test was designed to continue for such a
period of time as required to establish
communication, and attain a 10 psig pressure
drop, in at least one of the three observa-
tion wells.

This value of 10 psig pressure drop was
an arbitrary limit assigned to yield suffi-
cient data for analysis. If communication
were obtained in each of three observation
wells, the variations in pore volume around
each of these wells could have been
determined.

Initial communication as illustrated on
Figure 3 was established with observation
well No. 2 in only a few days (approximately
100 hours) after the test began and during
the 5l-day flow period, a maximum pressure
drop of 38 psig was recorded. This response
indicates that maximum permeability or
fracture development within the test area is
oriented in a northeast-to-southwest
direction.

The other two observation wells continued
to build up throughout the duration of the
drawdown phase. This continued buildup shows

a lack of the same degree of communication
between the producing and observation wells.
It is speculated that if the tests had been
continued over a longer period of time, com-
munication would have been established between
the producing well and the other twc observa-
tion wells. 7o support this, it is pointed
out that the special well test area had a
static reservoir pressure between 3200 and
33C0 psia prior to any production. This value
is below the original S. W. Lacey reservoir
pressure of 3500 psia at a datum of -6900
feet. This pressure reduction must have
occurred as a result of production from the
field to the north and west of the special
well test area. Figure 3 represents the
results of the pressure history in each of

the three observation wells as recorded

during the drawdown phase.

During the 51-day flow period, the pro-
ducing well flowed 5400 barrels of oil and
22,069 MCF of gas, Figure 4 shows the com-
plete well behavior with regard to oil pro-
ducing rate, boLtom hole flowing pressure,
and producing gas-oil ratio throughout the
test period.

The performance data obtained for the
producing well along with the pressure draw-
down in observation well No. 2 provides a
basis for calculating oil in place which
should be representative of the area around
observation well No. 2. Because there are
variations in the fracture development
between this observation well and the pro-
ducievg well, as indicated by the difference
in the productivity index of each well, it
is not possible to state unequivocally the
degree to which the formation character
around each well affects the measured data.
However, since the pressure measurements
were made at the observation well, it can be
expected that the formation characteristics
around that well had the greater affect on
the measured data.

TECHNIQUE UTILIZED TO EVALUATE INTERFERENCE
DATA AND RESULTS

Throughout the entire test period, the
pressures in observation wells No. 1 and
No. 3 continued to increase. The perfor-
mance of these observation wells suggests
that a temporary barrier to flow or a zone
of low permeability existed between the
producing well and these observation wells,.

A mathematical model was prepared which
assumed two barriers to flow as shown on
Figure 1 and ia the Appendix. It is felt
that flow of fluids perpendicular to a line
between the producing well and observation
well No. 2 is restricted as cumpared with
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flow parallel to a line between the itwo wells.

The generalized interference equatiomn
(Equation 1 in the Appendix) defines a
relationship between pressure and time in an
observation well. This same equation con-
tains two constants, C; and C2, which are
defined by Equations 3 and 4 in the Appendix;
also, Equation 1 includes producing rate
values. These are values of the producing
rates (includes both oil and gas production)
from the producing well expressed as daily
reservoir barrels of production. The con-
stants C} and Cjp include reservoir properties,
the values for which are unknown (i.e., pay
thickness, porosity, permeability, etc.).
The calculation procedure used to determine
values for C; and £) was as follows: (1) a
value of Cy was estimated; (2) values for C;
as a function of the time were calculated
(to yield the correct results, C; should be
constant with time); (3) a statistical cri-
terion was then detennined which is che
ratio of the standard deviation to the mean
value of Cj; and (4) Steps (1) through (3)
were repeated until a minimum value of the
criterion as computed in Step (3) was
obtained, To insure that a minimum was
obtained, values of C; were used on both
sides of the particular value which produced
a minimum criterion.

It was found that only a fairly narrow
range of assumed C, values would yield the
desired linear relationship with C;. A Cj
value of around 300 appears to give the best
results. Figure 5 presents the results of
the trial and error solution for the values
of the constants C) and C3. The calcuiation
procedure used to determine Kh/x (md-ft/cp)
and the h ¢ product is shown by Equations 3
through 9 in the Appendix., The computed
values believed to be representative of the
area around observation well No. 2 vere Kh/u
equals 4950 md-ft/cp and an h ¢ product equal
to .840. The reservoir hydrocarbon pore
volume calculated to be around observation
well No. 2 was 6515 Res. Bbls/acre. This
assumes no water saturation in the fractures.

ANALYSIS OF THE RESULTS OF SPECIAL WELL TESTS

The results of these special well tests
to determine hydrocarbon pore volume and the
capacity of the natural fracture system are
thought to be representative of the area
around observation well No. 2, This is
supported by two observations: (1) The value
of Kh/u from the test data was 4950 md-ft/cp.
This value is mucn larger than the comparable
value of 250 nd-ft/cp as obtained from pres-
sure buildup data measured on the producing
well (see Figure 6); therefore, the test data
must have been predominantly affected by

reservoir properties other than those repre-
sentative of the area around the producing
wvell.,  42) The pressure measurements were
made at observation well No. 2; therefore, it
is logical that reservoir properties near
this well would greatly affect the data.

DEVELOPMENT OF TECHNIQUE FOR DISTRIBUTION OF
UYDROCARBON PORE VOLUME ON A LEASE AND/OR
FIELD-WIDE BASIS

A well in a low productivity index area
of this reservoir remains a poor producer
regardless of the type and nature of the
stimulation attempted; whereas, a fair to
good well in terms of productivity index
responds rather rapidly once the wellbore is
connected to tLhe natural fracture system.
During the drilling and development of this
field, individual well treatments ranged from
1500 gallons of breakdown acid to 630,000
gallons of fracturing fluid. The question of
treating the whole section where perforations
ranged over a 300-foot interval versus
selectively treating only a few feet of the
section was explored at lemgth. Finally, it
was concluded that where the natural fracture
development is extensive and, consequently,
theré exists a greater produztivity index and
hydrocarbon pore volume, it is only necessary
to use the minimal treatment required to
establish communication with the natural
fracture system.

A method was developed for estimating
the areal distribution of original oil in
place. TFor application, the information
needed is the productivity index of wells, and
a numerical value for a coefficient derived
from a well test, The theory and mathematical
development are described in the Appendix,
and include Equations 10 through 19. Basis
for the theory is that in a fracture system,
the fluid flow capability and the fluid
storage space are both related directly to
the width of the fractures.

Productivity indexes are not directly
proportionzl to pore volumes in a natural
fracture system because a slight increase in
fracture width will have a greater affect on
productivity index than on storage capaclty.
However, as shown by Equations 10 through 18
in the Appendix, an equation can be developed
which relates fracture pore volume and
productivity index.

A telationship was established between
the productivity index of observation well
No. 2 where the drawdown occurred and the
hydrocarbon pore volume it represented. This
relationship indicated that a productivity
index of .1058 Res. Bbls/day/psi drawdown was
representative of approximately 6515
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Res. Bbls/acre. The constant Cg in Equation
18 can be evaluated as equal to 13,850 using
the special well test results.

The above discussed method for calcu-
lating hydrocarbon pore volume on a lease
basis requires productivity index data early
in the life of each well. These data are
often not available until production has been
sufficient to cause a reduction in the
productivity index. Therefore, an additional
method was needed to determine the oil in
place on a lease basis where productivity
index data are not available. An empirical
correlation was developed between initial
productivity indexes and initial well poten-

- tials. In making such a correlation, it was
assumed that the pressure drawdown at each
well was about the same during the well
potential test. It was observed that
reported backpressures for the wells through-
out this field were generally about the same
during potential tests. One additiomal
correlation was developed relating hydro-
carbon pore volume and initial well poten-
tials. This was developed by cross-plotting
data obtained from the empirically derived
productivity ind2x versus initial well
potential correlation and the productivity
index versus hydrocarbon pore volume relation-
ship developed for the test area. The
resulting relationship was assumed to be
representative of the entire field and is
presented by Figure 7.

SUMMARY

The developments described in this paper
apply specifically to reservoirs where the
oil is largely contained in natural fractures,
as opposed to normal matrix porosity.

(1) Data collected during an inter-
ference test were used to compute the hydro-
carbon pore volume in the vicinity of an
observation well.

(2) The relationship between hydro-
carbon pore volume and productivity index as
presented was used to estimate hydrocarbon
pore volume on a lease basis.

(3) 1In the absence of productivity
index data, a relationship between hydro-
carbon pore volume and initfal potential has
been developed which is based on an empirical
correlation between productivity index data
and reported initial well potentials. This
relationship was used to distribute hydro-~
carbon pore volume on an areal basis.

NOMENCLATURE
po = 0Ll Viscosity, cp
Ko = Oil Permeability, md.
h = Pay Thickness, ft.
¢ = Formation Porosity, fraction
¢ = Fluid and Rock Compressibility,

psi”

x = Distance Between Observation Well
and Producing Well

d = Distance Between Assumed Barriers

d = d/x = Ratio of the distance between

barriers and the distance
between observation aund
production wells
y = y/x = Ratio of the distance between
the production well and one
barrier to the distance
between observation and
production wells
Total Test Time, hrs.
APn = Pressure Drop in Observation Well
at Any Time, t, psig
q = Sum of oil and gas producing rates
bascd on reservoir pore volume
voidage, Res. Bbls/day

[ .
"

W = Fracture Width

C3 = Fracture Clezrance

C4 = Fracture Extension

n = Number of Fractures Converted to
Wellbore

Cs = C30C

Cé¢ = Constant Used in Approximating

Fracture Permeability
Cy = C3 Cpn

APPENDIX

Levelopment of Hydrocarbon Pore Volume From
Interference Data

A mathematical model for the wells and
barriers shown on Figure 1 was developed
using the method of images. The conceptual
model 1s shown below:

. (0,4d4y)
.(0,44-y)

.{0,2d+y)
(0 »2d-y)

ming

d ('st). (O’Y)

| X |
1 D i

. (0:‘)’)

. (0, -2d4y)
.(0,~2d-y)

. (0, ~4d+y)
.(0,~4d-y)
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Where:

The observation well is located at (-x,y).
The one producing well is located at (0,y).
The image producing wells are located at
(0-y); (0,+2di+y) where 1 =1 to i = .

Using the method of images and the super
position principle, the computed pressure
drop at the observation well, after n
discrete time intervals, is as follows:

Arg = €1 (1Y (Cus¥,d,tn)
]
+ .EZ(Qj’Qj‘I) ¥ (Cy,¥,d,tp-tj-1)... (1)
J'

Vi - [ (Do n( 2082

@ oy
i=1

p A
(e8] T
s 3B ( cz<m<:1+y> ))
i=]

w0 T TN
+ T Eg (’ C‘L"(IM(: 2 ))]

it )

In the above equations, the constants C; and
Cy are defined as follows:

o
~N
]
0
=
®
a:d
®
o
%
5 ]

The right-hand side of Eq. 5 equals the
right-hand side of Eq. 6:

70.6 = 948 P ¢ x?
hC1 Co veeaa

vaeeo(7)

and solving for h ¢ from Eq. 7 gives:

ne -(.omw)(_c_z_)
c X2 C1/ ceinerne e (B

‘Pore volume per acre may be determined by:

Using calculated values of C) and C; obtained
from special well test results; porosity-feet
can be calculated as follows:

w-[

€.07447) [ (300) = .840
(7.5 x 1078 (5000)2] |(.01429)]

(7758) (h) viuvnnenrnennn. 9

[

Pore Volume

[}

Pore Volume (7758) (.840)

6515 Res. Bbls./Acre

Development of Basis for Hydrocarbon Pore
Volume Distribution

Total fracture cross sectional area =

Fracture Pore Volume, Vp, =

(C3Wn) €4 = CSWO tvunvnvnnnennnenns a1y

Using Darcy's Law a relationship can be
developed relating Productivity Index, per-
meability and fracture width, for a fracture
system, as follows:

PI = Q = __RA
AP J75 NN veees(12)

From Eq. 10 a substitution can be made
in Eq. 12 for the total fracture cross
sectional area in terms of fracture width.

PI = _1_ K(C3Wn)
F'L csasenea .o (13)

The permeability of a fracture has been
approximated as a constant times the fracture
width squared and making this substitution
into Eq. 13 yields:

= 2 :
o —,rt ©Ce™) C3m  as
Eq. 14 can be simplified to give Eq. 15.
PL = %3 ..... e (15)
From Eq. 11 W= Yp ..... P (16)
ncs
From Eq. 15 W = 351 7 %JE; Cerreaaaeens (17)




SPE 1165

Tests the constant Cg8, in Zq.
evaluated as:

vp.(ncs){/ﬁ’f = Cg T ... 08
3LT

Using the results of the Special Well
18 can be

p1 3J/106

Therefore, a general equation for pore
volume distribution can be given as:

Cg = TJ-‘VE = 6515 = 13,850

v, = 13,850 3/F1 nes. 3bls. Acre...(19)

]
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