—

CASE 3105: Application of PUBCO
— for recision of admin. determina-
tion under Order No. R-333-F.
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NEW MEXICO Ol. CONSERVATIOHN COMMISSION
1000 Ri0 BRAZ0S R(LAD
Az.cc, New Mexico
August 17, 1964

Pubco Petroleum Corporation
P,0, Box "P*

"Aztec, New Mexico

Gentlemen:

Effoctive August 1, 1864 the calculated deliverability for vour. State
#6___ well, located L 36=32-9W L B lanco Mesaverds

Pcci is being corrected pursuant to Chapter i1, Section il , Paragraph ¢ of Order
R-333-F of the New lexico 0il Conservation Commission.

It is the Commission's position that the shut-in pressure previously measured and
used for the 1963 annual deliverability test was abnormally low and does not
accurately reflect the average reservoir pressure. We have therefore corrected the
shut-in pressure used in the deliverability calculation by averaging its pressure
with the deadweight pressures measured on the offset wells listed below,

WELL LOCATION PRESSURE
-De.l.’l! - y.zv- —pt lv:vald #2 H-J—jM—Qy 873
Pubco Petroleum State #5 Ha36-318-9W 789
BARNG Turner State #2 A=2-30N-9Y RIX 724
Pyuboo State #6 L-36-31IN-9% 208
Union Texas Johnston #9 H-35= ‘

. BEFORE THE
OiL ONSERVATION COMMISSION

Z nta Fe, New M:xico 574
\/“/ << Exhibit No. :

4 g3y Case No. ~~~"»~»~""""""""* """"
Gas supplement number NW fgggi is being issucd This date correcting your gas
allowable effective August 1, 1964.\ The corrected deliverability for your well
as recalculated is 8913 MCFPD. Revised Form €-122-A is attached.

If you have any question regarding the above action or find errors in the
deliverability recalculation please contact this office.

Yours very Lruly,/.

¢

£UBCO PETROLEU CO. P o ( é. . /

({‘,A\.( ek
P T Ecery C/ Arnold
i ) . .
;;} Supervisor, District #3
cc: OCC, Santa Fe ~J( ) ‘
Transporter, BPNG; Farmington WK

},JL;\J; FATIN wb i

-MM

ALTEC, NESY NiEwTd
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Case N@.MEXICQ. é)? g:;m codui ssion
"‘"‘-"C‘lswmmﬂw JUAN BASIN

(YO BE USED FOR FRUITULAND, PICTURED CLIFFS, MESAVEROE, & ALL DAXKOTA
EXCEPT 9ARKER DOME STORAGFE. AREA}

Pool__.____Rlanco ___Fonaation______Megaverda. .- ......County_8an Juan
. ____El Pasa Hatural Gas Coapany  ote Uest Filed ____ Sele e

Purchasing Pipeline

"Operntor___FUBCO PETROLEUM CORP, lease___  _Statw - Well No. é

Unit L Sec.__30 T"»‘\‘.‘p. 31K Rge._ M _Pxy Zene: From__ 4Q3  To__85YQ%
Casing: 0D~ B WT.._ L5 SetAr_ 5200 Tuting: OD__ 2  WT. W7 7. Per. kgl
Preduced Througn: Casing X . _Tubing_._ . _ 3':5 Sereity: Messu: ol o003 . Estimated_____

Date of Flow Test: From_ 3230003 *Date S0 Measured__ Medla(3
Meter Hun Size i Onfice Size ____3.000 ___Type Chort MT‘V\/DQVTVGDSM_

OQ N EDDATA E
Flewing casing pressure {Dwt) 575 psig ¥ 12 =_ §87 _ p8ia i) i
Flowing tubing pressure (Dwt) 6()8 psig + 12 = ()72} B8:3 b
Flewing reter jiassure [Dwi) . - 550 psig ¢ Y2 o= GE____F-SiO (<)
Flowing metei pressure {meter reading when Dwt, measurement token:
Nornal chalt reading i psig + 12 = psia (d) N
Square mot chart reod.i“ﬁﬁ (_1.95__) %x spring constant 10 . —= .j.fla__DSiO (d) '
iMeter error () - (1) or (d} - (¢} + = =1 psi (e} :
Friction loss, Flowing column to meter: :
{b) - (¢} F'low through tubing: (a) - (¢} Flow lhrouq}; casing = *25 psi 6.
Seven -ay averaqe static meter pressure (from meter chart):
Normuuat chart average reading e PSLY ¥ 12 S psia la}
Zquare tootl chart average reagding L___,l_!,éi‘) “xsp. const.w__.__lg_ ________________ = 585 psia Lq)
Cortec teq seven 3ay avge. meter press, tpgY{ad + te) :~____“58L+p§10 (48
Pz bl e =z (Q‘j psia oy
Welllead msing shut-in pressure (I’wt!_,___F_,-__,____~___I)9§;__._____A,_ psig + 12 - :[(ﬁ psia . (3] . )
Weilhead tubing shut-in pressure (Owy)___ | — . ___69()____________’psiq t12 - ;?(ﬁ paia (e ’ i
TP = 3 or (k) whnichever weli flowed through I___..___._ICB_,__-.,;)S)O o !
Flowing Temp. {(MMater un) _._II_____,._, °F + 460 ER 5317 *ALs (rro)

T
P A A PO : . -
T4 7 P 2 il --A—«-———Slﬁ

FLOW RATE CALCULATION

De s x| N5 23.7065h — - L9500
{integrated]
N 563 23.72060

psi1a ir:;

3

t

— G968~ MCF /dn

P - DELIVERABILITY CALCULATION
Mezeegy Tl 15 »
DD Ol Lt» ———M— (3.2207) - 2399 - 1,710 MCF /da.
e ST 216,225 1.2791 = 8913
156,705

S ALY "D" at Sl;_ - ()W
SR AETY
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DELIVERABILITY FORMULA

Deliverability Mefé at tne déliverabiiity
pressure, (Py), {at 3tandard Cenditions uf
15.025 pqa and 6o°F)

Daily flow rate in Mefd, at we.lhead nressure

().

7- -day shut-in we! ncad prp sure
mined in accordancs with Seotic
iTI.

Deliversbil ity oresey
1b.ve.

totie we T

e (*‘ TG T-dny Tiray verios siia, and

Trom New Mexie 3 ansorvatlcq

'_,_.,.
4
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DELIVERABILITY CAICULATION FORMULA T8
~ | ¥
Deltverability = ¢ x (Shut-in_pressure)2- (Deltverability Prcssure)'?g

(Shut-~in preseure)‘ « (Working Pressure)

B | , e

e Q 1s the average daily volume ojf gas that a well SJlowed during the test period.

2. Shut-in Pressure. This iIs a ‘measured pressure at the wellhead after the well

-~ hae heen_shut in seven days. :
3. Working pressure is a pressure uvhich i{s measured while the well is ylowing--

Iz the well is Flowing through the tubing it is measured on the casing.

Iy it is flowing through the casing It is measured on the tubding. The
diyference in pressure between the shut-in pressure and the working pressure
§s knoum as the draw doun. A general statement which can be made is that
Yall other things being equal, the smaller the draw doun the higher the
deliverability. Also the smallér the draw doun the greater the element
of potential mathematical error in the deliverability calculation.

4 Deltveradbility pregsure is noi a measured pressure but is set by the
Commigsion for each pool. JIn the Blanco Mesaverde FPool It is 80% of the
Shut-in pressure (Pe). In the Basin Dakota Pool it ts 50% of the Shut-in
pressure.

5. N = aqverage pool slope of the back pressure curve.

As may be sesn From the formula it is very important that the shut-in pressure
be an accurate pressure because It appears twice in the formula and the
deliverabitlity préssure i{s directly related to the shut-in pressure. I7 the
shut-in pressure used Is erroneously low the effect is always to increase the
deliverability of a well. ZThz reason for this is two fold. Firast, if the
shut-in pressure of a well is lower than other wells in the pool then the
deliverabil ity pressure, being directly related to the shut-in pressure, is also
low. Secondly, if the shut-in pressure is low it gpproaches a value nearer the
value of the working pressure; mdking it appear that the well has draun doun less
than {t actually has. Mathematically the effect of this in the above mentioned

' Sormila i to make the denominator in the formula smaller and this causes the

resulting rultiplier to be larger, therefore the effect of using an erroneously
low shul~-in pressure is to give an erroneously high deliverability which does not
truly rerleot the ability of the well to produce gas. ZTheoretically, the shut-in
pressure used in the deliverability calculation should be the reserveir pressure
in the well’s drainage area and this is not necessarily the pressure measured

at the wellbore.

MEFORE THE
Ol CONSERVATION COMMISSION
- Sonda Fe, New Mexico

; -
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] OIL CONSERVATION COMMISSION
1000 RIO BRAZUS ROAD
AZTEC, NEW MEXICOD

August 208, 1964

, W.H, Hudson
1126 Mercantile Securities Buzlding
‘ Dallas 1, Texas

Attn: Hr. J.B. Avant

f < Re: #1 Fairfield, A=14~27N-13W
Basin Dakota Pool, San Juan
County, New Hexico

_ Dear Sirs

We have your letter of August 25, 1964, asking for a clarification of
the re-calculation of the 1963 delivercdility test for the above well.

e

Your well is one of approximately 60 wells on which 1963 deliverability
tests have been re-calculated because we feel that pressures used in the
deliverability calculations were not repregsentative of the reservoir
preasure. WNe take the position that the delivérability formula used in
calculating well delilverabilities anticipates that the reservolr pressures
In o given reservoir will be near the same preasure for all wells producing
{7 the wells are in communicaetion with each other. The lack of pressurse
gtabilizatton in the Basin Dakota Pocl {s causing the measurerient of ‘ ,
adbnormally low pressures on several wells and this pressure; when used
in the deliverability calculation, exaggerates the well's deliveradility.
This happens because the low shut-in pressure causes the well tv appear
to have draun dowun less than it actually has and as the deliverability
|

pressure is directly related Lo the shut-in pressure in that It is a
fixed percentage of the shut-in pressure it aleo causes the well's
‘deliverability to be calculated to a lower base thdn other wells in the
pool. We fesl that if this situation is not corrected, particularly in
i the Basin Dakota Pool, serious inequities will result.

The above ruling has been challenped, specifically by the FPubco Peiroleum
i Corporation, and a hearing has beer set for Séptember 16, 1964 at the

! Land Office Butlding (n Santa Fe at.9:00 A.M. At this hearing Pubco (n
their application have stated that they wish to rescind the Commission’s
action in correcting the cdellverability on one of their wvells. I would




BEFORE THE OIIL CONSERVATION COMMISSION
~ "OF THE STATE OF NEW MEXICO

7Y
IN THE MATTER OF THE HEARING
CALLED BY THE OIL CONSERVATION
COMMISSION OF THE STATE OF NEW
MEXICO FOR THE PURPOSE OF
CONSIDERING:

CASE No. 2695
Order No. R-333-F

THE APPLICATION OF THE OIL CONSERVATION
COMMISSION UPON ITS OWN MOTION FOR AN

ORDER REVISING, AMENDING, OR DELETING

CERTAIN PORTIONS OF ORDER R~333-C & D

AS AMENDED BY ORDER R-333-E PERTAINING

TO GAS WELL TESTING PROCEDURE APPLICABLE

TO GAS WELLS COMPLETED IN SAN JUAN, RIO

ARRIBA, McKINLEY, AND SANDOVAI COUNTIES, .
NEW MEXICO.

_ ORDER OF THE COMMISSION

BY THE COMMISSION:

This cause came on for hearing at 9 o'clock a.m. on A
November 8, 1962, at Santa Fe, New Mexico, before Daniel S. Nutter,
Examiner duly appointed by theée 0il Conservation Commission of New
Mexico, hereinafter referred to as the "Commission," in accordance -
with Rule 1214 of the Commission Rules and Regulations.

NOW, on this 30th day of November, 1962, the Commission,
a quorum being present, having considered the application, the
evidence adduced, and the recommendations of the Examiner,
Daniel S. Nutter, and being fully advised in the premises,

FINDS:

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

(2) That there is need for a number of additions to and
revisions of Order No. R-333-C & D as amended by Order No. R-333-E,
heretofore entered by the Commission, said order outlining a test-
ing procedure for gas wells completed in the Counties of San Juan,
Rio Arriba, McKinley, and Sandoval, New Mexico. '

(3) That the foilowinq-rules and regulations should be
adopted, and that said rules and regulations are in the interest
of conservation.




-2
CASE No. 2695
Order No. R-333-~F

IT IS THEREFORE ORDERED:

(1) That the following Special Rules and Regulations govern-
ing gas well testing in the San Juan Basin {(Counties of San Juan,
Rio Arriba, McKinley, and Sandoval, New Mexico), -supérseding the
rules and regulatiohs contained in Commission Order No. R-333-C &
D, as amended by Order No. R-333-E, are hereby promulgated and
adopted as an exception to Rules 401 and 402 of the general state-
wide rules and regulations of this Commlss1on relating to gas
well testing procedures.

GAS WELL TESTING RULES AND PROCEDURES
SAN JUAN BASIN, NEW MEXICO

CHAPTER I . TYPE OF TESTS REQUIRED

‘Sectionl: * Initial Déliverability and Shut-In Pressure Tests for
Newly Completed Wells

" A. Immedistely upon completion of each gas well in the San
Juan Basin, a shut-in pressure test of at least seven days
duratlon shall be made.

B. Within 60 days after a well is connected to a gas trans-
portation facility, the well shall have been tested in
accordance with Section 1 of Chapter II of these rules,
"Initial Deliverability and Shut-In Pressure Test Proce-
dures, " and the results of the test filed with the = -
Commission's Aztec office and with the gas transportation
facility to which-the well is connected. Failure to file
said test within the above-prescribed 60-day period will
subject the well to the loss of one day's allowable fox
each day the test is late.

C. The requirements for Initial Tests and Annual Deliver-
ability and Shut-In Pressure Tests and the notification
requirements and scheduling of such tests which apply to
newly <ompleted wells shall also apply to reworked or
recompleted wells. »

D. Any tests taken for informational purposes prior to pipe-

line connection shall not be recognized as official tests
for the assighment of allowables.

Sectidn 2: Annual Deliverablllty and Shut-In Pressure Tests

A. Annual Deliverability and Shut—In Pressure Tests shall be
made on all gas wells during the period from January 1
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Section

A.

through Deceinber 31 each year except as follows:

1. An Annual Deliverability and Shut-In Pressure Test
will not be required during the current year for any
well connected to a gas transportation facility after
October 31. Such tests may be taken at the option of
the operator of the well, however.

2. When the Initial Deliverability and Shut~In Pressure
Test required by Section 1-B above has been taken in
‘accordance with the annual testing procedure outlined
in Section 2 of Chapter II of these rules, the initial
test may be considered the annual test -for the year
in which the test was completed. Provided however,
that if an operator intends to use such initial test
as the first annual test, he must notify the Commis-

‘ sion and the gas transportation facility to which the
well is connected of his intent in writing prior to
the conciusion of the 1l4-day conditioning period.

All Annual Deli verabillty and Shut-In Pressure Tests re—
quired by these rules must be filed with the Commission's

 Aztec office and with the appropriate gas- transportatlon

facility within 30 days after the end of the month during
which the test is completed. Provided however, that any

test completed between December 1 and. ‘December: 31 must be

filed not later than January 10. Failure to file any test
within the above- prescrlbed times will subject the well to
the loss of one day's allowable for each day the test is
late. No extension of time for filing tests beyond Janu-
ary 10 will be granted except after notice and hearing.

3: Scheduling of Tests

Annual Deliverability Tests

By December 1 of each year, each gas transportation facil-
ity shall, in cooperation with the operators involved,
prepare and submit a schedule of the wells to .which it is
connected which are to be tested during the ensuing Janu-
ary and February. Said schedule shall be entitled, "“Annual
Dellverablllty and Snut~-In Pressure Test Schedule," and
shall be submitted in triplicate to the Ccmmission’s

Bztec office. At least one copy shall also be. furnished
each operator concerned. The schedule shall indicate the
date of tests, pool, operator, lease, well number, and

. location of each well. At least 30 days prior to the

beginning of each succeeding 2--month testing interval,
a similar schedule shall be prepared and filed in accord-
ance with the above.

e b dn e g A i b

o~
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2695

Order No. R-333-F

Section

CHAPTER

Section-

The gas transportation facility shall be notified

immediately by any operator unable to conduct any test

as scheduled. 1In the event a well is not tested in
accordance with the test schedule, the well shall be
re~scheduled by the gas transportation facility, and
the Commission and the cperator of the well so notified

_in writing. Notice to the Commission must be received

prioxr to the conclusion of the 14- day condltloning

-period.

It shall be the respon31blllty of each operator to
determine that all of its wells are properly-scheduled
for testing by the gas transportation facility to which
they are connected, in ordexr that all annual tests may
be completed during the testing season.

Deliverablllty Re-Tests

An operator may, in cooperation with the gas transportation
facilltv schedule a well for a deliverability re-test upon
notification to the Commission's Aztec office at least ten
days before the test is to Be commenced. Such re-test
shall be for good and substantial reason and shall be
subject to the” ‘approval of the Commission. Re-tests

shall in all ways be conducted in conformance with the
Annual Deliverability Test Procedures of these rules, -

The Commission, at its discretion, may require the re-
testing of any well by notification to the operator to
schedule -such re-test.

4: Witnessing of Tests

Any Initial or Annual Deliverability and Shut-In Pressure
Test may be witnessed by any or all of the following: an
agent of the Commission, an offset operator, a representa-
tive of the gas transportation facility connected to the
well under test, or a representative of the gas transporta—
tion facility -taking gas from an offset operator.

II PROCEDURE FOR TESTING

l: Initial Dellverablllty and Shut -In Pressure Test
Procedure

Within 60 days after a newly completed well is connected to

a gas transportation facility, the operator shall compleéete
a deliverabkility and shut-in pressure test of the well in
conformance with the "Annuwal Deliverability and Shut-In:
Pressure Test Procedures” prescribed in Saction 2 of this
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Order No. R-333-F

chapter. Results of the test shall be filed as required
by Section 1 of Chapter I of these'ru[es.

In the event it is impractical to test a newly completed
well in conformance with Paragrapn A above, the operator
may conduct the deliverability and shut-in pressure test
in the following manner (provided, however, that any test
80 conducted will not be accepted as the first annual

deliverability and shut-in pressure test as described in

Paragraph A-2 of Section 2, Chapter T):

l. A 7- or 8-day production chart may be used as the
basis for determining the well's deliverability,
providing the chart so used is preceded by at least
14 days continuous prodiction. The well shall
produce' through either the casing or tubing, but
not both, into a pipeline during these periods.

The production valve and the choke settings shall
not be changed during either the conditioning or
flow period with the exception Of the. first week

of the conditioning period when maximum production
would over-range the meter chart or location produc-
tion equlpment

2. A.shut-ln pressure of at least seven days duration

' shall ke taken. This shall be the shut-in test
‘required in Paragraph A, Section 1 of Chapter I of
these rules.

3. The average daily static meter pressure shall be
determined in accordance with Section 2 of Chapter
IT of these rules. This pressure shall be used as
Pt in calculating Py, for the Deliverability Calcula-
tion.

4. The daily average rate of flow shall be determined
in accordance with Section 2 of Chapter II.

5. The static wellhead vorking pressure (Py) shall be
determined in accordance with Section 2 of Chapterx
II.

6. The deliverability of the well shall be determined
by using the data determined in Paragraphs 1 through
5 above in the‘*deliverability formula in accordance
with Section 2 of Chapter II.

- 7. The data and calculations for Paragraphs. 1 through

6 above shall be reported as required in Section 1
of Chapter I of these rules, upon the blue-colored
Form C-122-A.
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Section 2: Annual Deliverability and Shut-In Pressure Test
Procedure

N This test shall be taken by ‘producing a well into the
plpellne through either the casing or tubing, but not both. The
production valve and choke settings shall not be changed during
either the conditioning or flow periods except during the first
seven  days of the conditioning period when maximum production
would over-range the meter chart or the location production
equipment. The daily flowinyg rate shall be determined from an
average of seven consecutive producing’ days, following a minimum
conditioning period of 14 consecutive days production. The first
seven days of said conditioning period shall have not more than
one interrxruption, which interruption shall be no more than 36
continuous hours in duration. The eighth to fourteenth days,
inclusive, of said conditioning period shall have no inter-
ruptions whatsoever. All production during the 1l4-day condi-
tioning period plus the 7-day deliverability test period shall
be. at static wellhead working pressures not in excess of 75 per-—
cent of the previous annual 7~day shut-in pressure of the well
if such previous annual shut-in pressure information is available;
otherwise, the 7-day initial deliverability shut-in pressure of

" the well shall be used. .

In the _event that the existing line pressure does not
permit a Grawdown as specified above with the well producing
unrestrictedly into the pifeline, the operator shall request an
exception to this requirement on Form C-122-A., The request
shall state the reasons for the necessity for the exception.

Instantaneous pressures shall be measured by deadweight
gauge during the 7-day flow period at the casinghead, tubinghead,
and orifice meter, and shall be recorded along with instantaneous
meter~chart static pressure reading.

When it is necessary to restrict the flow of gas between
the wellhead and orifice meter, the ratio of the downstream pres-—
sure to the upstream pressure shall be determined. When this
ratio is 0.57, or less, critical flow conditions shall be
considered to exist across the restriction.

When more than one restriction between the wellhead and
orifice meter causes the pressures to reflect critical flow
between the wellhead and orifice neter, the pressures across each
of these restrictions shall be measured to deterfiine whether criti-
cal flow exists at any restriction. When critical:-flow does not
exist at any restriction, the pressures taken to disprove critical
flow shall be reported to the Commission on Form C-122-A in the
“Remarks" section of the form. When critical flow conditions
" exist, the instantaneous flowing pressures required hereinabove
shall be measured during the last 48 hours of the 7-day flow
period.
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: When critical flow exists betWeen the wellhead and orifice
meter, the measured wellhead flowing pressure of the string through
which the well flowed during test shall be used as P¢ when calculat-
ing the static wellhead working pressure (P ) using the method

established below.

When ox **ical flow does not. exist at any restriction, Py
shall be the correctéd avérage static pressure from the’ meter
chart ‘plus friction loss from the wellhead to the orifice meter.

The static wellhead working pressure (P,) of any well under
test shall be the calculated 7-day - average static tubing.pressure
if the well is flowing ‘through the casing; it shall be the calcu-
lated 7-day average static casing pressure if the well :is flowing
through the tubing. The static wellhead working pressure (p.,)
shall be calculated by applying the tables and procedures seg out
in the New Mexico Oil Conservation Commission Manual entitled
"Method of Calculating Pressure Loss Due to Friction in Gas Well

- Flow Strings for San Juan Basin."

‘To obtain the shut<in pressure of a well under test, the

~ well shall be shut in immediately after the 7-day deliverability

flow test for the full period of séven consecutive days.- Such

‘shut-in pressure shall be measured within the next suc¢eeding -

twenty-four hours following the 7-day shut-in period. The 7-day
shut-in pressure shall be mgasured on’ both the tubing and the

-Casing when communication exists bétween the two strings. The
.higher of such pressures shall be used as P_ in the deliverability
‘calculation.  .When any such shut-in. pressuré is determined by the

Commission to be. abnormailly iow, the shut-in pressure to be used

;shall be determined by one of the following methods:

~1l. A Commission-designated value.

2; An average shut-in pressure of all offset
wells completed in the same zone.

3. A calculated surface pressure based on a
measured. bottom~hole pressure. Such calcula-_
tion shall be made in accordance with the New
Mexico 0il Conservation Commission “Back Pres-—
sure Mannual, " ‘Example No. 7.

All wellhead pressures as well as the floW1ng meter pressure

~tests which areto be taken during the 7-day deliverability test

period as required hereinabove shall be taken with a deadweight
gauge. ' The deadweight reading and the date and time according to
the chart shall be recorded and maintained in the operator's
records with the test information.

Orifice meter chérts=shall‘be‘changed and so arranged‘as to
reflect upon a single chart the flow data for the gas from each well
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for the full 7-day deliverability test period; however, no tests
shall be voided if satisfactory explanation is made as to the
necessity for using test volumes through two chart periods.
Corrections shall be made for pressure base, measured flowing
temperature, specific gravity, and supercompressibility; provided
however, if the specific yravity of the gas from any well under
test is not available, an estimated specific gravity may be
agssumed therefor, based upon that of gas from near-by wells, the
specific grav1ty of which has been actually determined by
measurement. -

The 7-day aVefage flowing meter pressure shall be calculated
by taking the average of all consecutive 2-hour flowing metér pres-
sure readings as recorded on the 7-~day flow period chart. The:
pressure so calculated shall be used in calculating the wellhead
working pressure, determining supercompreSSLblllty factors, and
calculating flow volunmes.

he 7-day flow period volume shall be calculated from the
integrated readings as determined from the flow period orifice
; meter chart. The volume so calculated shall be dividéd by the
; number of testing days on the chart to determine the average daily
? rate of flow during said flow period. The f£low chart shall have
‘ a nminimum of seven and a maximum of eight legibly recorded flow-
ing days to be acceptable for test purposes. The volume used in
i : this calculation shall be corrected to New Mexico 0il Conservatlon

- Commission standard conditions.

The average flowing meter pressure for the 7-day or 8-day
flow period and the corrected intégrated volume shall be deter-
mined by the purchasing company that integrates the flow charts
and furnished to the. operator or testing agency when such opera-
tor or testing agency requests such information.

The daily volume of flow as determined from the flow

period chart integrator readings shall be calculated by applying
the Basic Orific Meter Formula:

Q = c”\/hwpf :

Where:
Q = Metered volume ‘of flow Mcfa @ 15. 025, 60° F.,
and 0.60 specific oravity.
C' = The 24~-hour basic orifice meter flow factor

c¢orrected for flowing temperature, gravity,
and supercompressibility.
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>hw = Dailly average differential meter pressure
from flow period chart.

Il

Pg Daily average flowing meter pressure from.

flow period chart.

The basic orifice meter flow factors, flowing temperxature
factor, and specific gravity factor shall be determined from the
New Mexico 0il Conservation Commission "Back Pressure Test Manual."

The dally flow period average corrected flowing meter
pressure; psig, shall be used to determine the supercompressibility
factor. Supercompressibility Tables may be obtained from the New
Mexico 0il Conservation Commission.

When supercompreSSLblllty correétion is made for a gas con-
taining either nitrogen or carbon dioxide in excess of two percent,
the supercompressibllity factors of such gas shall be determined by
the use ‘cf Table V of the C.N.G.A. Bulletin TS-402 for pressures
100-500 psig, or Table II, TS-461 for pressures in excess of 500

psig.

The use of tables for calculating rates of flow from

- integrator readings which do not specifically conform to the New
Mexico 01l Conservation Comm.ssion "Back Pressure Test Manual”
may be approved for determining the daily flow period rates of
flow upon a showing that such tables are appropriate and neces-

sary.

The daily average integrated rate of flow for the 7-day
flow period shall be corrected for meter error by multiplication
by a correction factor. Said correction factor shall be deter-
mined by dividing the square root of the chart flowing meter
pressure, "psia, into the square root of the deadweight f£lowing
meter pressure, psia.

Deliverability pressure, as used herein, is a defined
pressure applied to each well and used in the process of com-
paring the abilities of wells in a pool to produce at static
wellhead working pressures equal to a percentage of the 7- day
shut-in pressure of the respective individual wells. Such
percentage shall be determined and announced periodically by
the Commisslion based on the relationship of the average static
wellhead working pressures (Pw) divided by the average 7-day
shut-in pressure (P ) of the pool.

The dellverabillty of. gas at the "deleerabllity pressure"
of any well under test shall be calculated from the test data
derived from the tests hereinabove requlred by use of the follow-
ing deliverability formula:
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Where:

I

Deliverability Mcfd &t the deliverability
pressure, (P.), (at Standard Cconditions of
15.025 psia and 60°F).

Daily flow rate in Mcfd, at wellhead pressure

(®,).

. 7-day shut-in wellhead pressure, psia, deter-~

mined in accordance with Section 2 of Chapter
1I. -

Deliverability pressure, psia, as defined
above. -

Average static wellhead working pressure, as
determined from 7-day flow period, psia, and.

~ calculated from New Mexico Oil Conservation.

Commission “Pressure Loss Due to Friction®
Tables for San Juan Basin. \

Avera@e pool slope of back pressdre curves
as follows: )

Mesaverde Formation ) 0.75

Dakota Producing Interval 0.75
Fruitland Formation 0.85
Farmington Formation 0.85
Pictured Cliffs Formation 0.85
Other Formations - 0.75

(Note: Spec*al Rules for Any
Specific Pool or Formation May
supersede The Above Values.
Check Spec1al Rules If In Doubt.)

The value of the multlplier in the above formula (ratio
factor after the application of the pool slope) by which Q is
multiplied shall not exceed a limiting value to be determined and
announced periodically by the Commission. Such determination shall
be made after a study of the test data of the pool obtained during
the previous testing season. The limiting value of the multiplier
may be exceeded only after the operator has conclusively shown to
the Commission that the shut-in pressure (P.) is accurate or that
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of the flowing gas shall be installed immediately
‘upsiream from the positive choke.

4. The absolute open flow shall be calculated using.
the conventional back pressure formula as shown
in the New Mexico 0Oil -Conservation Commission
"Back Pressure Test Manual."

5. The observed data and flow calculations shall be
reported in duplicate on Form C-122, “Multi-pPoint
Back Pressure Test for Gas Wells.™

6. Non-critical flow shall be considered to exist

i when the choke pressure is 13 psig or less.

i ' When this conditicn exists the flow rate shall

i . be measured with a pitot tube and nipple as

‘ specified in the Commission's Manual of "Tables

and Procedure for Pitot Tests." The pitot test

nipple shall be installed immediately downstream

: 4 from the 3/4-inch positive choke.

¥ <

' : 8 7. Any well completed with 2-inch nominal size tubing
: (1.995-inch ID) or larger shall be tested through

i : - the tubing.

“B. Other tests for informational purposes may be conducted
prior to obtaining a pipeline comnection for a newly completed
well upon receiving specific approval therefor from the .Commis-
sion's Aztec office. Approval of these tests shall be based
primarily upon the volume of gas to be vented.

(2) That jurisdiction of tris cause is retained for the
entry of such further orders as the Commission may deeny necessary.

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

STATE OF NEW MEXICO
OIL CONSERVATION COMMISSION

EDWIN L. MECHEM, Chairman
E. S. WALKER, Member

SEAL » A. L. PORTER, Jr., Member & Secretary

esr/
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suggpest that you make arrangements to attend this hearing in order
that you may make your opinion knoun.

If we can be of any further service in this matter, please contact us.

Yours f?'?’:é'—\;vf‘rul y

“~

Snery C. Arnold

Supervisor, Jistrict #3
ECA tha

N

ect: HMHr. A. L. Porter
00C, Santa Fe, N.H.
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The deliverability test for gas wells as required by Order R-333-F is a back-pressure
test, The test result or deliverability is then used as a reflection of reserves for

a drill tract in the assignment of gas allowable to a well,

The calculated deliverability,as a reflection of reserves must decrease as—the-reserves

must—decrease as the reservoir is depleted. Pressure errors can cause a mathematical

reversal of the deliverability calculation, and thus, show an increase of reserves as

the reservoir is depleted. This is contrary to all reservoir history.

0CC Exhibit No. 10 shows$ a wide variation in seven-day pressures in the Blanco-Mesaverde

" Pool in the immediate area of the Pubco State #6 well located L-36-31N-9W.

The texts refered to by 0CC Exhibit No. 8 are not expounding on theory. Their use is
educational, to demonstrate the most accurate methods known to calculate tests and

reserves of wells, Craft and Hawkins, on page 3} and 32 of their Applied Petroleum

Reservoir Engineering list the well average system as the first of three methods &&=

of determining an accurate usable pressure.

Reserve calculations by the volumetric method concerns the'following factors:
pressure, acreage, pay thickness, porosity, water saﬁfration, oil saturation, gas
... .saturation and recovery factor. The only factors which change in the life of a

well are the pressure and recovery factor, They are changed onlyvby prqdﬁ@fiqn;,

The primary change caused by production: is pressure rediuction. The recovery factor

must be reduced as the reservoir is depleted.

)when the pressure is reduced to half,

Pressure is directly related to reserves; le.

the reserves are reduced to half.

Pressure retief of a reservoir is dependent upii upon prdduction, either by sales,

leaks or vents.

The well average pressure determination we used is an accepted and necessary
method used for reserQe calculations in partially depleted reservoirs. Our cas
allocation formula uses the calculated deliverability to represent reserves. How-
ever, in reserve gix calcufations the reservoir pressure is used only one time for
each calculation, The reservoir pressure appears twice in the deliverability
calculation’p s shown on Pubco's Exhibit No.7. OCC Exhibit No. 7 shows the effect
low drawdown applies to any small error of whatever cause. Drawdown being‘the

‘difference between the shut-in pressure~(Pc) and the working pressure (Pw).




g' 0CC Ekhibit No.2 shows an annual recap of the presi%r? chahges shown by Exhibit No.
i 10, It provegléhe seven-day shut-in pressure ef the Pubco State #6 well has preduced
a greater percent of its reserves than the average offset well, during the ten-year

period shown. Actually, the Pubco State #6 well produced 32.1% of its reserves

since 1954 while the aQérage skk status of the offset wells shows oﬁly 18.7%

depletion of the 1954 reserves. The highest depletion percentage of the offsets

is only 20.2% which is less than 2/3 rds. that of the Pubco State #6.

0CC Exhibit No.2 also shows the low drawdomm of the Pubco State #6 well during the

f963 anfual deliverability test. Any error in the shut-in pressure used to calculate

the deliverability is magnified more as the percent of drawdown decreases. The

abtual value of drawdown on the Pubco State #6 well was 5.8%. This position on the

L : curve ofAOCt Exhibit No. 7 shows high amplification of any error in dataqused in the
test calculation, The pressures determined to be Yabnormally low' are those sev en-

: \_*.”_ﬂ-«””%7

N ﬁa"?”?“%ay shui-in pressures where the wells did pot attain 13.36% drawdown during the test.
This percent of drawdown is where the deliverability multiplier value is‘1.5. No
specific pressure was selected for any pcal; because, an averaée pressure for an

entire poal would cause the deliverability pressure to be higher than the shut-in

pressure ?or some of the edge wells which in turn would make the deliverability

calculation impossible. for those welis.

The Supportiﬁg statement by Tenneco 0il Company was not based upon the fact that

they. now own the Prichard #2 well located H-1-30N-9W, but was based upon the fact

that thru similar treatment of their Callow Gas Unit “A” #1 in the Basin Dakota

Pool they suffered a deliverability loss of 11,926 MCFPD and their San Juan

Gravel Gas Unit A" #1 had a deliverability loss of 1385 MCFPD.

The supportiﬁg statement by Southern Union Gas Company was prompted by a total

deliverability loss of 3348 MCFPD on a total of six wells in two pools.

-E1 Paso Natural Gas Company stated that they own a minor interest in the Pubco
State #6 well and others which had received similar treatment. They operate 15 wells

which had a total deliverability loss of 4303 MCFPD by similar treatment.

Union Texas Petroleum Corporation owns one well which had a deliverability loss of

12,105 MCFPD, They did not support Pubco Petroleum Corporation even though their

) ‘ e;\"‘w dy J})p&-‘-a)’dnae.
loss was more than one and one half times that of Pubco. They did not attemd=the

1+ 4‘8 heariﬁg.




- Amerada Petroleum Corporation entered an appearance at the nzaring. Theit one-
as 1170 WCFPD, yet, they did not support Pubco. The

,wellydeliverability loss w

5de\iverability loss of 15714MCFPD on LwWo

wells did not cause Caulkins Oil Company

“to enter an appearance at the hearing.

A
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RE-SUMMARY FOR THE O1L CONSERVATION COMMISSION - CASE 3105

The first determination which must be made>in Case 3105 in order to decide the
correctness of the tehcnical arguments is whether or not the Commission accepts the
conclusion that the Area encompassed by The Pubco State #6 well and its direct offsets
is in pressure communication within the Blanco Mesaverde reservoir, If this ';egmeht
of the pool is in pressure communicatfon, then certainly pressure-stabilizatEOn is not

being attained in any single proration unit of the five in question and gas is

certainly moving from the area of high pressure to the areas of low pressure. This

is fundamentai. The pbftidn of the Blanco Mesaverde puol encompassed by the proration
units of the Pubco State #6 and its offsets ig\certéiﬁly in an above average portion -
of the’pool, has better than average permeability and henée, communication would be
expected, Geological cro§§ sections across this portion of the field indicate
continuity of stratigraphy, at least in so far as the Major sand badies in the Mesaverde
formation are conscerned. Definite evidence of both vertical and horizontal fracturing
also has been noted in Mesaverde formations in this area. This would also afd

communication. Communication is also clearly indicated by a study of pressure history

" in the area. The pressure history also shows that withdrawls have not been in accordance

with reserves. This conclusion is mandatory if communication between the units is

accepted. If withdrawls are not in accordance with reserved in place, then pressure 45~
differentials between the wells will occur, particutarly in a relatively low permeabiiity

reservoir such as the Blanco Mesaverde pooi. The moire disproportionate the withdrawals,

- the longer the time needéd for pressure stabilization between tracts and obviously

severn days is not long enough to attain pressure stabilization in the area of these

welis.

It is fundamental that the only proper pressure to be used in the delivergbility
calculation formula is the stabilized pressure for that area which is in“pressure
communication, whether it be an entire pool or a small segment of a pool. The

authority cited on this point was not even challenged by Pubco.

The opponents to the use of average pressures in selected instances maintain that it
is inconsistent to select particular tests for correction when probably the majority
of the wells in the pool do not reach pressure stabilization in seven days and we

have made no corrections in thz vast majority of the wells in the puol. They claim

‘that this is inconsistent and in fact they are right. However as was pointed out at

“the hearing, in the vast majority of cases on average and smaller wells, pressure

inaccuracies do not cause large deliverability errors. Errors on most wells are

small) both from a percentage standpoint and from a total volume standpoint.




,;lt»is granted that it might be preferable tovmake offset pressure comparisons through

out all fields and therby correct all low pressures. The administrative problems
connected with this approach would be very large and it is doubtful if it could be
accomplished with our present manpower. However the argument that large obvious

errors should be overlooked and forgiven simply because perfection on all wells cannot

be attained is not a sound argument and will lead us into flagrant violations of

coirelative rights.,

The Pubco State #6 well has now produced 18+ billion cu. ft. of gas. This is over

56 miilion cu.ft. per acre. At the original prorafion hearing in the Blanco MHesaverde
pool the most general accepted average Mésaverde reserve was 17 million cu,.ft. per
acre. The maximum Mesaverde reserve calculated by the Cdmmissién sfaff was 27
mitlion cd. ft. per acfe. Tﬁérwildest éstiﬁate of possible Mesaverde reserves was 29
i / biifion cu. ft, per 220 acre unit or 81.5 million cu.ft. per acre. This last figure
| was Pubco's own estimate for the Stafe #6 well based upon a pressure decline versus
éfoduction study during the first year of production; (Transcript case 330-330-A,
volume 1, page 77 & 78). The initial reservoir pressure for the State #6 was 1114
ibs. The pressure at the time of ‘the 1963 annual test as measured was 708 psia or
44,638 million cu.ft. per pound of pressure drop. This would calaulate to a recoverable
{ - - reserve to 100 psia aba;donmant of 15,26 billion cu.ft. or H41.45 million éu.ft.
per acre. You will note that this figure, 141.45 million cu.ft. per acre is larger

than Pubco's original estimate of 91.5 million cu.¥t. per acre by 49.95 million

cu.ft. per acre.

Another useful comparison maybe made by using a volumetric approach in calculating
possible reserves in this poration unit and comparing this with the volume calculated

from the pressure decline method. Pubco did not present any volumetric reserve

calculations at this hearing. However in the original profation hearing they

testified that 439 ' of perforations were open in the well bore of the State #6

well, They alsb testified that the maximum porosity was 15% {which incidentally is
about 4% better than most other wells claim}). The minimum interstital water was
estiﬁinated té be 30%. These are all maximum voiumes in so far as reserVe determinatfon
is conserned. No other wel 1 in the pool claims over 150 ft. of pay, 40% is the

usual water saturatcion used and the average pordsity used is about 11%. However,

even when we use all the maximum parameters mentioned by Pubco in the original hearing,
and we certainly deny that this is a realiséic or fair approach, the arrived at reserve
for this tract does not justify the production this well has been allowed., Using

their figures the volumetric reserve calculates approximately 44 billion cu. ft.

The pressure decline versus préduction reserve of 45,26 billion even exceeds this fiéure

by 1.26 billion.
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To say in the face of this kind of evidence that this well is not in communication
with its offsets is sheer nonsenseé. it is not only in communication with its
tial areas outside its proration unit.

of fsets, but has already drained substan
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- BEFORE THE OIL CONSERVATION COMMISSION

o : : OF THE STATE OF NEW MEXICO

N IN THE MATTER_OF THE APPLICATION

OF PUBCO PETROLEUM CORPORATION
SEEKING REVIEW- AND RECISION OF THE
COMMISSION'S ACTION. IN DETERMINING
UNDER ORDER R-333-F THAT THE SHUT- Case No. 3105
IN PRESSURE FOR DELIVERABILITY

;? CALCULATION" ruxruano“wnS—AuNORHAL Y
t ‘ LOW IN ITS STATE NO, 6 WELL, UNIT
L, SECTION 36, TOWNSHIP 31 NORTH
,RANGE ‘9 WEST, NMPM BLANCO MESA-
VERDE POOL,

SUPPLEMENTARY STATEMENT SUBMITTED BY
PUBCO PETROLEUM CORPORATION

o O st PPy

e

;At the time this matter was heard before the
Commission, permission was granted to interested parties
to file within a two-week period following the hearing a
statement of position of such party with relation to the
matters considered at the hearing, Pubco Petroleum Copora-
tion, through its éounéel, assumes that such permission

did not exclude the applicant from submitting such a state=

ment., In brief form, the position of the applicant is
restated as follows:

1, The provisions of Order R-333-F were not
intended to and do not apply to situations where the shut-
in preésure (P,) for the purposes of deliverability cal-
culation through the use of deliverability formula for

Northwest New Mexico is conceded to be an accurate

g f measured pressure not influenced or rendered inaccurate
; | by the presence of liquids in the well or some other
extraneous mechanical substances,

2, The substitution of an assumed pressure not

representative of the accurate measured shut-in pressure




into the deliverability formula distorts the inter-
dependency and relationship between the deliverability
formula factors so that the deliverability, as cal-~

culated, is not representative of an individual well's

deliverability and consequently denies to that well the
use of the'formuia upon which allowable is based,
| 3. The use of an”average shut-in pressure of
the offsetting wells to the well in question is not justi-
even under Order R-333-F, for the reason that the
offset wells and the subject wells are not producing from
the same zone, as required by the Order,

At the hearing,‘{hé‘point was made by the
applicant that Order R-333-F has no appiiéation to an
individual well whose shute~in pressure is measured

accurately for the purposes of annual deliverability tests

and when such measured pressure is conceded to be accurate,

Reference was made to the testimony in 0il Conservation

Commission Case 2695, in which hearing the provisions of
Ofdef R-333-F were éonsidered aﬁd explained, following’
which the Order was adopted. The members of the Commission
asked for specific reference to the testimony in Case 2695

supporting this contention, The following page references

are to the transcript of the hearing:
Page 7. Questions by Mr. Durrett; Answers by Mr, Utz,

Q. Do your rules provide methods for taking shut-in
pressure on wells which cannot have both casing
and tubing measured and shut-in pressure which
.appear to be low due to liquids in the bore?

A, Yes, On page 6, down about the fourth paragraph,
the latter part of that paragraph we have entered
this wording, some of which I will recommend a
deletion, the second word, beginning with "the
high of such pressures," that should be "the
higher of such pressures shall be used as P, in
the deliverability calculation, When any such
shut-in pressure has been determined by the
Commission to be abnormally low, the shut-in
pressure to be used shall be determined by one




of the following methods:," then we list
three methods,

These three methods are as follows: A
Commission designated value," Well, first,

I had better elaborate slightly on the portlon
that I would like deleted from this paragraph,
After the words "abnormally low" I would
suggest that we delete "or when only one
pressure is available," In some instances _
it is not possible to get the second pressure
or annular pressure normally on conventional
wells, and even on dual completions where you
can take but one pressure, if that pressure
appears to be a normal shut-in pressure I
doubt the feasibility of compelllng the
operator to prove that it is actually an
accurate pressure by some other means,

The first method would be "A Commission de-
signated value," This would be, it would have
to be done only in instances where the shut-
in ‘pressure appeared to be abnormally low,.

The Commission may designate a value from its
records, In other words, 1t is our intentionr
to contour the previous year s pressures for
each pool, which would give you a very good
indication by location as to whether or not
the pressure was abnormally low.

.The second would be an average shut-in pressure
of all offset wells completed in the’ same zone.

‘Where this is possible the average shit~in

pressure from all offset wells would be
applicable pressure or acceptable pressure.

The third method would be the calculation of
surface pressure based on, a measured bottom
hole pressure, and this calculation should be
made in accordance with the Example '‘No, 7 in
the Commission Back Pressure Manual, which
simply means that you would run a bomb and
determine the bottom hole pressure and
calculate back to the surface on a gas
gradient,

Page 11, Mr, Durrett and Mr, Utz,

Q.

Do your rules propose that a limiting multlpller
be used concerning wells which report a very low
shut-in pressure or that cannot achieve a 25%
drawdown?

Yes, they do. Even though we propose a deliver-
ability pressure determined as stated, we know
that in some instances where we have 11qu1d
problems and known liquid problems, that we will
have shut~in pressure, surface shut-in pressures
that are abnormally low. These surface shut-in
pressures we know are not accurate,

The deliverability formula itself presumes that
the P, in the formula be an accurate indication

-3




of the reservoir pressure, static reservoir
pressure, Therefore, to take care of these
instances where we have abnormally low shut-
"in pressures, and in order to control those
exaggerated deliverabilities, we believe that
the multiplier, which is the value inside the
brackets of the deliverability formula, after
it's been raised to the power, should be
limited to some value to ‘be determlned by the
Commission,

To go a little farther with that, while the ,
rule ‘does not specifically state how that should

be done, 1 believe that I will recommend that
~multiplier-be, the maximum multiplier be

determlned in thls manner, by the use of the

lowest seven-day shut-in pressure in the pool

which is determined to be accurate, In other

words, no other reservoir conditions affecting

that pressure, And the pool average working

pressure be put in the dellverablllty formula

to determine what the multiplier is under those

conditions, and that no multiplier should be

used higher than that,

It is conclusive that Order R-333~F has no applica-
‘tion to Pubco State No., 6 Well, since the measured seven<=day
shut=in preseure is conceded to be accurate and that the
"test was not influenced by liQﬁidwproblems,,by variations
in tubing casing pressure, or by the failure of the reservoir
pressure from which this well is producing not having stabi-
lized within the test period. This was demonstrated con-
clusively by the shut-in pressure test recently conducted
by Pubco, the evidence of which is before the Commission,
which indicated that the well stabilized in 55 hours and
thereafter the pressure increased not one pound or fraction
thereof-during the remainder of the seven~day test period.
The reservoir pressure was therefore conclusively established
as the bottom hole pressure of the well after stabilization,
This stabilized pressure is in line on a decline curve
basis showing decreasing deliverabilities for this well
for the years 1960, 1962, 1963, 1964 and the most recent
test in 1964, Admittedly, the 1961 deliverability pattern

of the decline sharply reversed, indicating the inaccuracy

‘of the 1961 test, However, it is unusual engineering




practice to assume that of five tests following the same
curve, the sixth which seems not to follow the curve is
the correct teét. The decline curve demonstrated to the
Commission at the hearing was prepared on the basis of
decreasing deliverability vs, accumulated production,

which is the usual basis in customary engineering prac-

tices,

~ The use of an average offset well shut-in surface

pressure under Order R-333-F is qualified by the fact that
an accurate pressure reading is not available, and when
used, the Ordeerpecifically statés, "an average shut-in
pressure of all offset wells complefed in the same zone,"
It was demonstrated at the time of the hearing of this

. _ o matter that the various sections of the Mesaverde Forma-

| tion, including the Menafee, the Point Lookout and the
Cliff House, open in the State No., 6 Well, greatly exceeded
‘by several times that of any of the offset wells with the
exceﬁtion of Pubco State No, 5 Well. The accurate pressure
measured in the State No, 6 Well is a composite pressure of

s all the reservoirs in which the State No., 6 Well is open

and its positivé‘stabilization at 55 hours in a seven-day

test is indicative that that pressure represents reservoir

pressure and not simply well bore pressure. Such evidence
of test accuracy is not available from the offset wells,
It would therefore seem incongruous to use an average

pressure when an accurate pressure is available, Order

R-333~F was not intended to provide a means for the

Comnission tobadjust allowables to conform to what the

Commission staff thinks:they should be, and while it might
be convenient for the purpose of accomplishing that end
tb use an average shut-in pressure of offset wells, such

" use exceeds the authority granted by the Order to the

-5«




Commission staff. We therefore respectfully submit that the
action resulting in the substitution of an unreoresentative
pressure for an accurate pressure in the 1963 deliverability
test for the Pubco State No. 6 Well results in dlscrlmlna-
:tlon in the use of the deliverability formula to which all
operators are subject and not to be allowed legally, in
equity or in good conscious, The deliverability for 1983

of the Pubco State No. 6 Well should be established on

the basis as originally reported by the operator prior

to change‘by the Commission,

Respectfully submitted,
MQDRALL SEYMOUR SPERLING ROEHL & HARRIS

ON (BEHALF  OF PUBCO PETROLE@L CORPORATION

\ .
\.J

b~

By\‘?ﬂA/\AJ/.L ? W "
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TELEPHONE 243-45:)

JOHN F. SIMMS (1885-1954)

September 28, 1964

JAMES A, PARKER
HENRY G.COORS

Mr. A.
N, M,
Post Office Box 2088
Santa Fe, New Mexicn

L. Porter

Re: Case No. 3105

Dear Mr. Porter:

I am enclosing herewith for inclusion in the
record the Supplementary Statement of Pubco Petroleum
Corporation, applicdnt in the captloned case, - I am
sending a copy of the statement directly to Mr, Durrett
for his use,

0il Conservation Commission = [ I

As you are aware, this is a matter
‘concern to Pubco Petroleum Corporatlon,
as well as other interest owners in.the

of extreme
as operator,
well affected,

and an’ expedltlous decision consistent, of course, with :
full and ‘adequate consideration, is respectfully requested.

Very truly yours,

\Es E.Lgker 1 '
JES/sd
: Encl.
E cc: Mr, Frank Gorham

§ Pubco Petroleum Corporation




BEFORE THE OIL CONSERVATION COMMISSION

OF THE STATE OF NEW MEXICO

IN THE MATTER OF THE APPLICATION ¢f_;f?;quvc;///27<l
OF PUBCO PETROLEUM CORPORATION e
SEEKING REVIEW AND RECISION OF THE
COMMISSION'S ACTION IN DETERMINING
UNDER ORDER R-333-F THAT THE SHUT-

.. TM PRESSURE FOR DELIVERABILITY
CALGULATION PURPOSES WAS ABNORMALLY |
LOW IN ITS STATE NO. 6 WELL, UNIT
L, SECTION 36, TOWNSHIP 31 NORTH,
RANGE 9 WEST, NMPM, BLANCO MESA-
VERDE POOL.

APPLICATION

1. Pubco Petroleum Corporation seeks review of
and relief from the effect of the action of the Commission
in determining under Order R-333-F that the shut-in pressure
measured and used for 1963 annual deliverability test was
abnormally low in applicant's State No. 6 Well, located in
Unit L, Section 36, Township 31 North, Range 9 West, NMPM,
Blanco Mesaverde Pool, |

2. The action of the Commission has adversely
affected applicént by reducing allowable assigned to said

» well.

3., That applicant's correlative rights are

adversely affected, and appliéant should have an oppor-

tunity to be heard and given opportunity to show that the
measured shut-in pressure is not abnormally low so as to
require arbitrary recalculation,

4, That the action 6f the Commission heretéfore
taken, as reflected in notice from the Commission's District
No. 3 .0ffice dated AuguStxlf, 1864, is not justified énd
should be rescinded. -

5. That should the action ofithe Commission

result in loss of allowable pending review and recision

EKJCKETSAMQRED

1e~:ZE§;f:3£;9/

WAL
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of the Commission's action complained of, applicant should
be permitted to make up such allowable.

WHEREFORE, applicant prays that this matter be

~set for hearing before the Commission on its next hearing

date, and following such hearing, a determination be made

that the shut-in pressure, as measured in applicant's State

”No.rédﬁell,uis normal. and should be used in the determination

of said well's,allbwable and that any/loss of allowable
resulting from the recalculation made by the Commission
effective August 1, 1864 be restored to said well and

aliowéd to be produced therefrom.

PUBCO PETROLEUM CORPORATION
BY W. A. KELEHER, ATTORNEY
 FIRST NATIONAL BANK BUILDING

ALBUQUERQUE, NEW MEXICO

AND

MODRALL SEYMOUR SPERLING ROEHL & HARRIS
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GOVERNOR
JACK M, CAMPBELL
CHAIRMAN

Stnte of Mot Mexics
@il Qonsexfuition @ onumission

o8
N ‘4

11y *

BTATE GEOLDOIBT

LAND COMMIEBIONER IS
£. B. JOHNNY WALKER ) KOO A L. BORTER, JR.
MEMBER ' - BECRETARY - T

‘ p. 0. 30X 2083 DIREOTOR

SANTA FE

october 2, 1964

CASE NO. 3105 _ B

ORDER No.___ R-2774
SUBCO PETROLEUM — - -

. Mr. James E. sperling

. mModrall, Seymour, gperling, Roehl Re:
& Harris S e
Attorneys at Law.
‘Suite 1200 - gimms Building
Albuguexqgue, New Mexico

APPLICANT.

pear Sir:

Enclosed herewith are two copies of.the.above—referenced commission

‘ ‘ order recently entered in the aubject case.

very txuly youtrs,

DS b

A, L. PORTER, JZ.
SecretaryuDirectdr

ir/

carbon .copy of order also sent tosz

Hobbg OCC X )

Artesia OCC

Aztec OCC X

OTHER Mr. W. A, Keleher
—-—H¥yry. Richard 8. Morxis
. AP

Mr. Ben Howell
Mr. J. D. Moon




BEFORE THE OIL CONSERVATION COMMISSION
OF THE STATE OF NEW MEXICO

IN THE MATTER OF THE HEARING
CALLED BY THE OIL CONSERVATION
COMMISSION OF NEW MEXICO FOR
THE PURPOSE OF CONSIDERING3

CASE No. 3105
Order No. R-2774

APPLICATION OF PUBCO PETROLEUM CORPORATION
FOR RECISION OF AN ADMINISTRATIVE DETERMINA-
TION UNDER ORDER NO. R-333-F, SAN JUAN COUNTY,
NEW MEXICO. ’

ORDER OF THE COMMISSION
BY THE COMMISSION:

This cause came on for hearing at 9 o'clock a.m. on Septembgr
16, 1564, at Santa Fe. New Mexica. before the 0Oil Conservation Con-
migsion of New Meyian hereinafter referrad to as the "Commission,

NOW, on this gzzf' day of October, 1964, the Commission,
a quorum being present, having considered the testimony presented
and the exhibits received at said hearing, ‘and being fully advxse@
in the premises,

FINDS s

{1) That due public notice having been given as required by
law, the Commission has jurisdiction of this cause and the subjeci
matter thereof.

(2) That the applicant, Pubco Petroleum Corporation, seeks
recision of an administrative determination that the 1963 Annual
Shut-In Pressure reported for the applicant's State Well No. 6
located inr Unit I of Section 36, Township 31 North, Range 9 West,
NMPM, Blanco-~-Mesaverde Pool, San Juan County, Naw Mexico, was
abnormally low and should be averaged with the shut-in pressure
of all offset welle in the Blanco-Mesaverde Pool under the pro-
visions of Chapter II, Section 2, of the Gas Well Testing Rules
and Procedures established by Order No. R-333-F.

{3) That the Commission's administrative action was based
upon an administrative determination that the Pubco State Well




| 2=
CASE No. 3105
Orxrdexr No. R-2774

t
No. 6 is located in a low pressure area oOr production pxessuxe-
-in pressure in the pubco State|

lect true stabilized reservolx
red shut-in pressure in the
results mathematically in the

sink, that the neasured 7-day shut
Well No. 6 does not accurately rxef
pressure, and that use of the measu

deliverability calculation formula
assignment of 2 disproportionately large allowable to the Pubco

\
\
|
i
\
|
)
| |
J!state Well No. ©. ‘
it e |
—
|

eyt e

{ o e e e
.i (4) That Order No. R-333-F and its supporting recosd o
Il not specifically authorize the a

by the Commission in this case.

dministrative determination rade

—

| (5) That the Commission's administrative determination
concerning the 1963 shut-in pressure of the Pubco State Well

No.' 6 should be rescinded.

1T IS THEREFORE ORDERED:

Commission's administrativ
§ | that the 1963 Annual ghut-In Pressure reported fox

’ - gtate Well No. 6 jocated in Unit L of gection 36, Township 31
Morth, Range 9 West, NMPM, Blanco~-Mesavexde Pool, San Juan
County, New Mexico, should be averaged with the shut-in pres-

i gure of all offset wells in the Blanco~-Mesaverde Pool is hereby

.xescinded.

e determination

!

(1) That the ‘
the Pubco : \

!
|
|

(2) That jurisdiction of this cause is retained for the
entry of such further orders as the Commigsion may deem neces=—

sacy.

e day and year herein-

o~ st

DONE at Santa Fe, New Mexico, on th

\above designated.
{

STATE OF NEW MEXXCO
OIL CONSERVATION COMMISSION

<4

B, S. WAL Member

ANRC =V} ‘

A.'L. PORTER, Jr., Member & Becretary
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EXHIBIT SHOWING ZFF¥CY OF USING OFRSET AVERAGE PRESSURKS IN
DRLIVERABILITY CALCULATION ~ WELIL, FUBCQ STATE #6

N TN e

Average Pressure of Five Wells F !
(Pubco State #6 and Its Offsets) o]
Press, wn P
sia L oN i
: | £ § R R
" Delnt-Taylor #2 Pritchard H-1-308-9¥ 873 ol ;‘5 S {‘g
. U [ .
. , o _ o NG
. JPuboo Petroleum #5 State ) He36-~31N=-9¥W - 789 LS 7 g E f}\
| 3 o QZ =Y
Xl Paso Nat. Caa #2 Turner State A-2-30¥-9W 724 O% o <
‘ . > ue B
Unior Texas #9 Johnston Ha 35=31N<GN P82 Lo o 1 C
R ) sty e8] 73 gU e
Pudoo Petroleum #6 State L= 36 31IN-9W P08 CZ) w“\/ g
Total 5 Wells 3876 EEANY
Average Pressure 7275 o i
Deliverabtlity Coloulation Comparison )
Q = 6968
Press. *Del *4110:::151«
., kels mef/d  mef/me.
Using Actual Measured Pressuree on Pubsco State #6 708 26,716 107,078
Using 5-Well Averags of 4 Offset Wells & Pubco o
‘  State #6 775 8,913 57,903
Offset Deliverability Teat & Allowadle Comparison
Press. Q. *Del *Allowable
peia_ mof/d mer/d net/mos "
Delhi-Taylor #2 Pritehard He]=30N-9¥ 873 4,549 3,772
' EENG #2 Turner State A=2-30N-9¥ 724 528 518
Pudgo Btate #5 He36-31N-9¥ 789 1,642 1,543
Union Texas #9 Johnston He 35w 31N QW 782 853 692
Four Offset Wells, Average Values § 792 1,893 1,631 12,011

%Allowable lased on average of allooatiom faotors for 12 months perfod Mar.21,1963 through

FPedruary 29, 1964

%411 deliveradtlity date from 1963 annual tests.
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DELIVERABILITY CALCULATION FORMULA

-

Deliverability = @ x {Shut _in Eressure)2- (Deliverability Pressurel’
. N (Shut in pressure)‘?- (Working Pressure)f

1i Q.1 bhe.average daily volume of gas that a well flowed during the test period.

2. Shut-in pressure. ZThis is a measured pressure ot the wellhead after the well
has been shut-in seven daysj

) 3 h’orktnp pressure is a pressure which is measured while the well is flowing.

If the wvell is flowing through the tubing it is measured on the casing.

Iy it is flowing through the casing, it is measured on the tubing. The
difference In pressure between the shut-Iin pressure nnd the working pressure
{8 knoum as the draw dowm. A general statement which can be made is that
Yall other things being egual, the smaller the draw down the higher the
deliverability”s Also the smaller the draw dowun the greater the element

2. of potential mathematical error in the deliverability calculation.

4. Deliverakbility pressure is not a mgasured pressure but is set by the
Commission for each pool. In the Blanco Mesaverde Pool it is 80% of the
Shut-in pressure (Pc). In the Basin Dakota Pool it is 50% of the Shut-in
pressure. ' ' ‘

5. ¥ = Average pool glope of the back pressure curve.
As may be seen from the Jormula, 1t is very’ tmportant that the shut-in pressure

be an accurate pressure because it appears twice in the yormyla and the del fverabil ity
pressure is directly related to the shut-in pressure. If the shut-in pressure

. used fs erroneously low the effect ‘is aluays to increase the deliverability of a

well. The reason for this is two fold. First, if the shut-in pressure of a well
is lower than other wells in the pool then the deliverability pressure, being
directly related to the shut-~in pressure, ls aleo low. O&Secondly, if the shul=
in precsure {g low [t approaches a value nearer the value of the working pressure
making it appear that the well has drawn doun less than it actually has.
Mathematically the effect of this in the above mentioned formula is to make the
denominator in the formula smaller and this causes the resulting multiplier to
be larger, therefore the effect of using an erroneously low shut-in pressure is
to pive an erroneously high deliverability which does not truly reflect the
ability of the well to producs gas. Theoretically, the shut~in pressure ugsed in
the deltverability calculation should be the reservolr pressure in the well's drainage
area and this Is not iecessarily the pressure measured at the wellbore.
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filed in CASE NO. 3105
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" BEFORE THE NEW MEXICO
OII, CONSERVATION COMMISSION
IN RE-APPLICATION
OF PUBCO PETROLEUM Case No. 3105

- CORPORATION.

' STATEMENT BY TENNECO OLL COMPANY - ~

Tenneco Oil Company wishes to advise the Commission that

wit coneurs in and supporﬁs the application 6f Pubco Petroleum
Cornoration In the captloned mattér.

Tenneco 011l Company is the owner and'oﬁerator of numerous
gas wells in the San-Juan Basin, including the DelhiJTayior
No. 2 Pritchard, located H-1-30N-OW, which is one of the wells
F%hat the Cdﬁhission used in making 1its determination in the

captioned case. Tenneco's wells range from poor to excellent

.as to their delivérability characteristics. Tenneco has

definite'plans(téyéonduct~extensive reworking operations in
order to attempt to make certain that its poor wells m;re
nearly conform to actualiréservoir'cOhditionS.’

| Recent éction by the 01l Conservation Commission in
gdopting a method of regulation which penalizes a high
productivity well on the arbitrary Basis that such a well
deviates from’the'average of certaln other wells marks a
departure from the Commission's orderlyﬂsystem of regulatibn.”

The Commission apparently has ignored the practical probabllity

‘that a well may be more favorably situated structurally, has

better reservoir conditions or a superior completion.
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Further, the Commission has refused to accépt an operator's well

test, although such test was accurately taken ih accordance with

procedures prescribed by the Commission, solely on the premise

~ that such test should not be considered valid because it is

"apnormally.low," when related to certain other wells, when no

: shbwing 1s made that the tests on the other wells are écéurate.
The Commission purports‘to»Justif"”1ts“56ﬁ16ﬁwﬁﬁaé5‘iﬁ§'“WWWW

Order R-333-F, which order essentially provides that whenever

the Commission determines a shut-in pressure test fo be

‘abnormally low," it may choose another pressure by one of three

alternative methods; to-wit

(1)-The Commission may require a bottom hole
pressure\test to be taken in the Commission
prescribed manner when there is reason to
susbect that an ingecurate pressure is being
obtained due to 1iquid in the hole or
mechanical obstructions; or

{2) The pressures of offsetting wells, completed
in the same zone, may be averaged with the
pressure deemed to be "abnormally low" by the

| Commission; or

(3) The Commission may designate a>va1ue.

It appears obvious from consideration of the evidence from
which said rule was promulgét;d, ﬁhat these alternative
procedures should be used only where a well test could not be
accurately obtained in accordance with the Commission's

prescribed well testing procedures. In the evenf physical

2.
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condltions should prevent an accurate test, then the pressure

would be obtailned by running a "pressure bomb"; if this

procedure could not be employed, then, but only then, would the
method of averaging pressures in offset wells completed-in the
same 2zone, be utilized;ythe third alternative would never bhe
reached unless the first and second methods could not be used.
In the case of the Pubco State Well No. 6_and other wells

affected by the Commission's action, calculated surface

. préssures based on measured bottom hole pressures were' obtained

in the manner prescribed by the Commisgioﬁ. In addition,
evidence was adduced showing that the pressures were stabilized
during the 7 day test period and no evidence was presented |
indicating that the pressures were not stabilized. The
Commission, notwithstanding suéh shoWipg or lack of showing, has
neverfheleés refused to recognize thesé!true pressures and has
resorted to the second alternative of using an average of -
pressures in offset wells as a substitute. This action has been
based not upon any claim ﬁhatvfhe well tests were inaccurately
taken, but upon the faulty premise that the test must be
inaccurate when it deviates substantially from the "average" of
certain wells In the pool.

The statutes under which the Commission operates require
the Commission to afford to each operator the opportunity to
produce 1tS'ggst and equitable share of recoverable gas
reserves. Thé §tatutes further authorize the Commission to
establish for each pool an allocation formula 1n_9rder to
effectuate this mandate. So long as the allocation formula 1s
applied equally fo all operators in the pool, no operétor should

be heard to object; except, perhaps, as to the formula itself.

..3_




(// it was proteétfngbéhe interests of the offset operators. Yet

H wells and have had the same opportunity to attempt the same

H existing'allocation'formula.”

- In connectlon with the captioned matter, the Commission has
not presented a case to change the allogation formula even
though such is the result and effect of the Commission's action
upon high delivefability ﬁells. By its unilateral acﬁioﬁ; the
Commission has simply declded that the formula does not work
when applied'to high dellverability wells. It 1s apparent in
;suchfcéées:thatﬂtnefcperators“of’théSé”WéIig“éié”ﬁbtWﬁéiﬁé'WW
-gilven the oppqrtunity to produce the amount of gas which should
be allocated to’%hem under the exlisting allocation formula and,
therefore, these operators are denled the opportunity to
produce their equitéble share of recoverable gas reserves; which
actign-is in direct Vidlation of the statutes govefﬁiné the

Commission's action.

The Commission in the captioned case appeared to say that\\

|| not one of the affected offset operators appeared in support of
thé Commission's*pbsition. Conversely, most, if not all, of the
offset operators are supporbting Pubco's position. Each of these

off'set operators have knowledge of the capabilities of Pubco's

procedures as Pubco, but for some reason or reasons, or for no
reason, have elected not to do so.

Tenneco 01l Company supports the application'of Pubco
Petroleum Corporation in this case and respectfully requests
that the Commission review its action as o all wells affected
by the averaging procédure and that the Commission rescind such

acfion and restore each well to 1ts proper position under the

U ——
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Tenneco 01l Company further respectfully requests that
this statement become a part of the record in the’captioned

‘case and made a part of the transcfipt of said~caée.

Respectfully submitted,

20
A4 D>—HMOON
Division Attorney

4th Floor, 201 Wall Building
Midland, Texas ‘

SETH, MONTGOMERY, FEDERICI & ANDBEWS,
4. 7 -

By:_. S A
350 East Palace Avenue
Santa Fe, New Mexico

Attorneys for Tenneco 0il Company
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BEFORE THE NEW MEXICO
OIL CONSERVATION COMMISSION
IN RE APPLICATION
OF PUBCO PETROLEUM Case No. 3105

CORPORATION.

STATEMENT BY TENNECO OIIL COMPANY

Tenneco 01l Company wishes to advise the Commission that‘
it concurs in and supports the application 6f Pubco Petroleum
Corporation in the captioned matter.

'Tenneco_Oil Company is the owner and operator of numerous
gas wells in the San Juan Basin, including the Delhi-Taylor
No. 2 Pritchard, located H-1-30N-GW, Which is Gne of the wells
that the Commission used 1n‘making its detéermination in the
captioned case. Tenneco's wells range from,pOOfntb'éxcéliéﬁt
as €0 their deliverability characteristics. Tenneco has
definite plans tc conduct extensive reworking Sg;}ations in
order to attempt to make certain that its pdbr wells more
nearly conform to actual reservoir conditions.

Recent action by the 011 ConserVation“Commiégion in
?dopting a hethod of regulation which penalizes a high
productivity well on the afbitrary basis thatvsuch a vwell
deviates from the average of certéin other wells marks a
ydepafture from the Commission's orderly system of regulation.-h-
The Commission apparently ﬁas 1gndréd the practical probability -
that a wéll may-be more favorably situated structurally, has

better reservolr conditions or a superior completion.

(.~
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Further,-the'Commission has refused to accépt an operator's well
test, although sucﬁ test was accurately taken in accordance with
proéedures preScribed by the Commission, solely on the premlse
That such test should not be conslidered valid because it is

"abrormally low,' when related to certain other wells, when no

showing 1s made that the tests on the othér wells are accurate.

... The Commission purports to justify its action under its

Order R-333-F, which order essentially provides that whenever
the Commission determines a shut-in pressure test to be
"abnormally low," it may choose another pressure by one of three
alternative methods; tp—ﬁit

(1) The Commiséion may require a bottom hole

pressure tesﬁ to be taken in the Commission

prescribed manner when there is reason to

.suspect that;an inaccurate(préssure is being

obtained due to 1iquid in the hole or

mechanlcal: obstructions; or

(2)‘The pressures of offsetting wells, completed

in the same zone, may be averaged wifh the

pfessure deemed to be "abnormally low" by the

Cbmmission; or

(3) The Commission may designate a value.

It appears obvious from consideration of the evidence from

which said rule was promulgated, that these alternative

‘procedures should be used dnly'where a well test could not be

accurately obtained in accordance with the Commission’'s

prescribed well testing procedures. In the event physical
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“;procedure could nob be employed, then, dbut only then, would the

_same zone, be utilized; the third alternatlve wWould never be

conditions should prevent an accurate test, Then the pressure

would be obtalned by running 2 "pressureﬂbomb“: 1f this
method of averaging pressures in offset wells completed'in the

reached unless ‘the f{rstwaﬁdwsec rethedsmeguldmnet;be used.

Tn the case of the Pubco State Well No. 6 and other wells |

affected by the'Commission's action, calculated surface
pressures pased on measured bottom hole pressures were obtained
in the manner prescribed by the.CommisSion. In add}tion,
evidence was adduced showing that the pressures were stabilized
during the 7 day test period and no eV1dence was presented
indicating that the pressures were not stabilized. The
Commission, notwithstanding such showing oTr jack of showing, has
nevertheiess refused to recognize Lhese true pressures and has
resorted to the second alternative of using an average of
pressures in offset wells as 2 substitute. This action has been
pased not upon any claim that The well tes{s were inaccurately
taken, but upon the faulty premise that the test must be
jnaccurate when 1t deviates substantially’from the average“ of
certain wells 1ﬁ‘the pool. |

The statutes under wh*ch the Commissien operates require
the Commlssion to afford to each operator the opportunity to
produce 1ts just and equitable share of recoverable gas

reserves. The statutes further authorive tbe,Commission to

establish for each pool an allocation formula 1n order ©O

effectuate this mandate. 3o iong as the allocation formula 1is

applied equaily to all operators in the pool, no operator shduid

be heard to object; except, perhaps, 28 to the formula 1¢self.

-3~
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In connection with tﬁe captioned matter, the Commission has
not presentedAa case to change the allocation formula even
though such 1is the result and effect of the Commission's actlion
upon high deliverability wells. By its unilateral action, the
Céﬁmis;ioﬁ‘hés simply decided that the formula does not work

when applied to high deliverébility wells. It 1s apparent in

méﬁaﬁwéaéésugﬁétvtheiéﬁefatoréfovEhéééhﬁéiigméfé not being

givén the opportuniﬁy to'produce the amount of gas which should
be allocated to fhem under the existing allocation formula andgd,
therefore, these operators are denied “the opportunity to

produce their equitable share of recoverable gas reser&es; which
”action is in direct violation of the statutes governing the
Commission's actién.

The Commission  in the captioned case appeared to say that
it was protecting the interests of the offset operators. Yet
not one of the affeéted offset operators appeared in support Sf
the Commission's position. Conversely, most, if not ali, of the
offset operators are supporting Pubco's position. Each of these
-off'set operators have know}edge of the capabilities of Pubcofs
wells and havé had tbé same opportunity to aﬁtempt the same
procedures as Pubco, but for some reason or reasons, or for no
reason, have elected not to do so.

Tenneco 0il Comp&hy supports the abplication of Pubco
Pétfoléum Corporation in this case and respectfully requests
that the Commission review its action as to all wells affected
by the averaging procedure and that the Commission rescind such
action and restore each well to its proper positiqn under the

exlsting allocation formula.




VTenneco O1ll Company further respectfully requests that
thls statement become a part of the record in the captioned

case and made a part of the transcript of said case.

Respectfully submitted,

Division Atftorney :
bth Floor, 201 Wall Building
Midland, Texas

SETH, MONTGOMERY, FEDERICI & ANDREWS
), v Py

By s s ' ; :

350 East Palace Avenue

Santa PFe, New Mexico

Attorneys for Tenneco 0Oil Company
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BEFORE THE NEW MEXICO
OIL CONSERVATION COMMISSION
IN RE APPLICATION
OF PUBCO PETROLEUM | case No. 3105

JORPORATION,

STATEMENT BY TENNECO OIL CCMPANY

Tenneco 01l Company wishes to advise the Commission that
i% concurs in and supports the apblicaﬁion bf Pubco Petroleum
Corporation in thé captiéned mattér.

Tenneeo*oii Company is the owner and operator of numerous -
gas wéilsvin the San Juan Basin, including the Delﬁi—Taylor
No. 2 Pritchard, 1ocated1H—l—3ON—9w, whichxis one of the wells
that the Commission used in making its determination in the
déptioned case. Tenneco's wells range from poor to excellent
as to their deliverabllity characteristics. Tenneco has
definite plans to_conduct extensive.reWOrking operatlions in
order to attempﬁ to make certain tﬁat 1ts poor wells more
nearly conform to actual reservoir conditions.

Recent actlon by the 0il COnservatidn Commission in
édopting é method of‘regulation which'penaiizes a high
productivity weil on the arbitrary basis that such a well
deviates from thé average of certain other wells marks a
departure from the Commission's orderly system of regulation.
The Commission apparently has ignored the practical probabiiity ‘

that a wéll’may be more favorably situated structurally, has
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Further,‘fhe'Commission has refused to accept an operator'!s well
test, although such test was accurately’taken in accordance with
procedures prescribed by the Commission, séiely on the premise
that such test should not be cqnsidered valld because it is

"abnormally low, "

when related to certailn other wells, when no
showing 1s made that the tests on the other wells are accurate.

The Commission purports to justify its action under its

A

Ordeér R=333=F, which-crder essentially provides that whenever

the Commission determines a shut-in pressure test to be
Vabnormaliy low," 1t may choose another pressure by one of three-
alternative methods; to-wit
(1) The Commissionkmay'require a bottom hole
pressure test to be taken in the Commissiqn
prescfibed:manner'when there 1is reason to
suspect‘thét-ah inaccurate pressure is being
obtainéd due to 1iquid in the hole or .
mechanical obstructions; or .
(2) The préssu;es_of offsetting wells, completéd
in the same zone, may be averaged with the
pressure deemed to be "abnormally low" by the
Commission; or ' |
(3) The Commission may designate a value.

It appears obvious from consideration of the eviéence from
which said rule was promulgated, that these alternative
procedures should be used'only‘where a well ﬁest could not be
accurately obtained in accordance with the Commission's

prescribed wellftesting procedures. In the event physical
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In connection with the captioned matter, the Commission has
not presented a case to change the allocation formula éven
though such 1s the result and effect of tﬂé Cormission's action
upon high deliverability wells. By 1its unilateral action, the
Commission has simply declded that the formula dbes not work

when applied to high deliverability Qells. It is appafgnt in

P

such cases that the ‘operabors of these wells are not being

-

-~

given the opportunity to proaucé the amount of gas which should
be allocated to %hem undér the existing allocati@n‘formulé and,
therefore,lthese operators are denled the opportunlity to

produce theilr equitable share of recoveréble gas reserves; which
action is in direct violation of the statutes governing the
Commission's action.

The Commiséion in the captioned case appeared to say that
it was protecting the Iinterests of the offset operators. Yet
not one of the affeéted offset operators apneared in support of
the Conmission's position. ' Conversely, most, if not all, of the
offset operators are supporting Pubco's positidn. Each Sf these
offset operators have knowledge of the capabilities of Pubcofs
wells and have had the same opportunity to attempt the same>
procedures as Pgbco, but for some reason br feasons, or for no
reason, have elected not to do so.

| Tenneco Oil Company supports the application of Pubco
Petroleum Corporation in this cése and respectfully requests
that the Commission review its action as to all wells affected
by the averaging procedure and that the Commission rescind such
actlion and restoré each well to its proper positiqn undef the

exisﬁiﬁg’allocation formula,
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Tenneco 01l Company further respectfully regquests that

this statement become a part of thé record in the captioned

case and made a part of the transcript of said case.

Respectfully submitted,

£ .
-.DT"MOON
vislon Attorney
4th Floor, 201 Wall Buleing
Midland, Texas

SETH \MONTGOMERSE, PEDERICI & ANDREWS

By: '
350 East alace Avenue

Santa Fe, New Mezico

Attorneys for Tenneco Oil Company
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BEFORE THE OIL CONSERVATION COMMISSION
OF THE STATE OF NEW MEXICO

IN THE MATTER OF THE APPLICATION
OF PUBCO PETROLEUM CORPORATION

SEEKING REVIEW AND RECISION OF THE

COMMISSION'S ACTION IN DETERMINING

UNDER ORDER R-3334F THAT THE SHUT= Case No, 3105
IN PRESSURE FOR DELIVERABILITY

CALCULATION PURPOSES WAS ABNORMALLY

LOW IN ITS. STATE NO. 6 WELL, UNIT

L, SECTION 36, TOWNSHIP 31 NORTH,

RANGE 9 WEST, NMPM, BLANCO MESA-

VERDE POOL.

SUPPLEMENTARY STATEMENT SUBMITTED BY
PUBCO PETROLEUM CORPORATION

At the time thié matter w;s heard before the
Commission, pernission was gpranted to interested parties
to file within a two-week period following the hearing a
statement of posi%ion of such party with relation to the
matters considered at the hearing, Pubco Petroleum Copora-
tion, through its counsel, assumes that such permission
did not exclude the applicant from submitting such a state-
ment, In brief form, the position of the applicant is |
restated as follows:

1, The provisions of Order R~333-F‘wera not
intended to and do not apply to situationz where the shut~
in pressure (Pg) for the purposes of deliverabiiity cal-
culation through the use of deliverability formula for
Northwest New Mexico is conceded to be an accurate
measured pressure not influenced or rendered inaccurate
by the presence of liquids in the well or some other
extraneous mechanical substances, |

2, The substitution of an assumed pressure not

representative of the accurate measured shut-in pressure




into the deliverability formula distorts the inter-

dependency and relationship between the deliverability
formula factors so that the deliverability, as cal-
culated, is not representative of an indi {dual well's
deliverability and consequently denies to that well the
use of the formula upon which allowable is based.
3. The use of an average shut-in pressure of
. the offsetting wells to the well in question is not justi-
offset wells and the subject wells are not producing from
the same zone, as required by the Order,
At the hearing, the point was made by the
" applicant that Order R~333-F has no application to an
individual well whose shut;in pressure is measured
accurately for the purposes of annual deliverability tests
and when such measured pressure is conceded to be accurate,
Reference was made to the testimony in 0il Conservation
" Commission Case 26956, {n which hearing the provieions of
Order R-333~F were considered and explained, following
which the Order was adopted, The members of the Commiseion
asked for specific reference to the testimony in Case 2685
supporting'this contention, The following page references
are to the franscripi of the hearing:
Page 7. Questions by Mr, Durrett; Answers by Mr, Utz,
Q. Do your rules provide methods for taking shut-in
pressure on wells which cannoct have both casing
and tubing measured and shut-in pressure which
appear to be low due to liquids in the bora?
A, Yes, On page 6, down about the fourth paragraph,
the latter part of that paragraph we have entered
thie wording, some of which I will recommend a
deletion, the second word, beginning with "the
high of such pressuree,” that should be "the
higher of such presaures shall be used as P, in
the deliverability calculation, When any such
shut-in pressure has been determined by the

Commisggion to be abnormally low, the shut-in
pressure to be used shall be determined by one

-l




of the following methods:,” then we list
three methods,

These three mathods are as fo;lowa' "A
Commission designated value." WVall, first,
I had better elaborate slightly on the portion
that I would like deleted from this paragraph,
After the words "abnormally low" I would
suggest that we delete "or when only one
pressure is available,” In some instances-
it {8 not possible to gret the second pressure
or annular pressure normally on conventional

. wella, and even on dual completions where you
can takeé bul One pressure, if that- pressure
appears to be a normal shut-in pressure I
doubt the feasibility of compalling the
operator to prove that it is actually an
accurate praessure by some other reans,

The first method would be "A Commission de=-
signated value,” This would be, it would have
to be done only in instances where the shut-
in pressure appeared to be abnormally low,
The Commission may designate a value from its
records, In other words, 1t,is our intention

: to contour the previous year's pressures for

| v each pool, which would give you a very good

L ‘ 1ndioation by location as to whether or not

the pressure was abnormally low,

The second would be an average shut-in pressure
of all offset wells completed in the same zZone,
Where this is possible the average shut-in
pressure from all offset wells would be
applicable pressure or acceptable pressure.

The third method would be the calculation of
surface pressure based on a measured bottom
hole pressure, and this calculation ghould be
made in accordance with the Example No, 7 in
the Commission Back Pressure Manual, which
gsimply means that you would run a bomb and
determine the bottom hole pressure and
calculate back to the surface on a gas
aradient,

Page 11. Mr, Durrett and Mr. Utz,

! Q. Do your rulesg propose that a limiting multiplier
5 be used concerning wells which report a very low
f shut-in pressure or that cannot achieve a 25%
drawdown?

A. Yes, thay do., Even though we propose a deliver-
ability pressure determinaed as stated, we know
that in some instances where we have liquid
problems and known liquid problems, that we will
have shut-in pressure, surface shut-in pressures
that are abnormally low, These surface shut-in
pressures we know are not accurate,

The deliverability formula itself presumes that
‘the P, in the formula be an accurate indication

3=




of the reservoir pressure, static reservoir
pressure, Therefore, to take care of these
instances where we have abnormally low shute
in pressures, and in order to control those
exagperated deliverabilities, we believe that
the multiplier, which is the value inside the
brackets of the deliverability formula, after
it's been raised to the power, should be
limited to some value to be determined by the
Commission,
To go a little farther with that, while the
rule does not specifically state how that should
be done, I believe that I will recommend that
multiplier be, the maximum multiplier be

" detevmined in this manner, by the use of the -
lowest seven-day shut-in pressure in the pool
which is determined to be accurate, In other
words, no other reservoir conditions affecting
that pressure, And the pool average working
presgure be put in the deliverability formula
to determine what the multiplier is under those
conditions, and that no multiplier should be
used higher than that,

It is conclusive that Order R-333-F has no appl#ca-
tion to Pubco State No. © we}l, since the measured seven-day
shut-in pressure is concededbto be accurate and that the
 test was not influenced by liquid problems; by variations
in tubing casing pressure, or by’the’failure of the reserveoir
pressure from which this well is producing not having stabi-
lized within the test period, This was demonstrated con-
clusively by the shut-in pressure test recently conducted
by Pubgo, the evidence of uﬁich is before the Commissibn,
which indicatod that the well stabilized in 55 -hours and
thereafter the pressure increased not one pound or fraction
thereof during the remainder of the seven-~day test period,
The reservoir pressure was therefore conclusf&ely established
as the bottom hole pressure of the well after stabilization,
This stabilized pressure is in line on a decline curve
basis showing deéveaaing deliverabilities for this well
for the years 1960, 1962, 1963, 1964 and the most recent
test in 1964, Admittedly, the 1961 deliverability pattern
of the decline sharply beversad, indicating the inaccuracy

of the 1961 test, However, it is unusual engineering

-u-
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pvacticé to aaauﬁa that of five tests following the same
curve, the sixth which seems not to follow the curve is
the correct test. The decline curve demonstrated to the
Commission at the hearing was prepared on the hasis of
decreasing deliverability vs. accumulated production,
which is the usual basis in customayy engineering prac-

tices .

pressure under Order R-333-F is qualified by the fact that
an accurate pressure reading is not available, and when
used, the Order specifically states, Man average shut-in
pressure of all offset wells completed in the same zone,"
It was demonstrated at the time of the hearing of this
matter that the Qarious sections of the Mesaverde Forma-
tion, indiuding the Henafee, the Point Lookout and the
Cliff House, open 1ﬁ‘the'8tate No. 6 Well, greatly exceeded
by several times that of any of the offsget wells #ifh the
exceﬁtion of Pubco State No.WSVWéii. The accurate pressure
measured in the State No., 6 Well is a composite pressure of
all the reservoirs in which the State No. 6 Well is open
and its positive stabilization at 55 hours in a seven-day
test is indicative that that pressure reprasénta resarQoir
pressurc and not simply well bore preésure.v Such evidence
of test accuracy is not available from the offset wells.,

It would therefore seem incongruous to use an average
pressurs when an accurate preseure is avajilable. Order
R-333~«F was not intended to provide a means for the
Commission to adjust allowables to conform to what the
Commission staff thinks'tﬁey should be, and while it might
b§ convenient for the puréose of accpmplishing that end_

to use an average shut-in pressure of offs.t wells, such

use exceeds the authority granted by the Order to the

-5-
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Commission stafff, We therefore respectfully submit that the

action resulting in the substitution of an unrepresentative

pressure for an accurate pressure in the 1963 deliverability
test for the Pubco State No, 6 Well results in discrimina-
tion in the une,of the deliverability formula to which all
operators are sdbjeot an: not to be allowaed legally, in

" equity or in good conscious. The deliverability for 1963

/ of the Pubco State No. 5“we11 should be establiahed:oﬁur o

L g | - the basis as originally reported by the operator prior

to change by the Commission.

» Respeatfully eubmitted,
; ' : MODRALL SEYMOUR SPERLING ROEHL & HARRIS

Crigina!

' ) Cigned by
By
ON BEHALF OF PUBCO PETROLEUM CORPORATION

James &. Sperliag.
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September 29, 1964

M0t 1 Ake 0.

‘Néw Mexico-0il- Conservation Commission

Santa Fe, New Mexico 87501 '

‘Gentlemen:

The following is El Paso's statement in Case No. 3105, Appliycation

- of Pubco Petroleum Corporation for Recision of an Administrative

Determination, under Order No. R-333F, San Juan County, New Mexico.

At the time of the call of the abové mentioned Hearing on September 16,
1964, El Paso made a statement concurring with the application of Pubco
and advised that El Paso was of the opinion that the Commission action
was taken utilizing the rule which had been adopted to apply to conditions
other than those existing for the Pubco State No. 6 well. El Paso owns a
partlal interest in the subject well and pointed out that there wete

_numerous other wells in the pool, including other wells in which Ei Paso

has an interest, to which this rule had been erroneously applied.

Prior to' Case I\o 2695, which resulted in Order R-333F, El Paso's
represeintatives were invited by the Commission Staff to part1c1pate and
did participate in meetings with the Commission discussing the problem '
conditions that needed to be‘cared for and aided in drafting the changes

-in the rules which were then recommended by the Commission Staff. It

was_our understanding that the purpose of the rule change was to“assure
accurate determination of the seven-day shut-in pressure of each well

and to provide alternative nieans of determining such pressures when
conditions were known or suspected which prevented accurate determination
with normal wellhead pressure measurements. As a result of our under-
standing of the proposed intent of the rule change, we made a statement
concurring with Mr. Utz's recommendations.

We believe that the Staff testimony in Case No. 2695 reasonably would

be and was understood by the industry representatives to indicate a
desire on the part of the Staff to establish a method for determining the
seven-day shut-in pressure when an accurate seven-day shut-in pressure

" 'was not obtained during the annual deliverability test. The corrected
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pressure would then be applied in the formula to determine deliverability
as prescribed by the rules. The several references in Staff testimony

to liquid conditions which would prevent an accurate test indicate the

conditions for which a cure was sought. We have excerpted several bits 3
of testimony which gupport this conclusion. We do not find any ‘testimony
indicating that the determination of a ttpressure sink'* area would form
the basis for determination by the Commission that the pressure in wells
't (Op the contrary, we pelieve Mr, Durrett’s
les provide

" in the area was t*abnornially low.
question ou page £ the transcript, which was: ttDo your ru
s which =annoc have-both-casing , -

....... nace 8.0

methods for taking shut-in pressure on well
which appear to be low due to

and tubing measured and shut-in pressures
for inaccurate pressures.

liquids in the pore?'* limits the answer to cures

In reply to this question the witness did refer to the Commission's intention

to make a pressure contour map and said, *In other words, it is our intention
to contour the previous year's pressures for each pool, which would give
you a very good indication by location as to whether or not'the pressure was

yery low." If the Staff intended by this testimony to s€xve notice of their
desire to establish the existence of *'pressure sinks, ' the Staff's testimony
certainly failed to impress ‘the listeners with this purpose. At the least,
the testimony is ambiguous since it could be understood as indicating the
Staff's intention to compare the current tests with the pressure contours
established from the pre\iious year's tests and thereby determine whether

or not the pressure was tt5bnormally low. " )

We would also point out that the transcrip{’itidicates on page 23 that Operatofs
~would be advised when the Commission had determined pressures to be
abnormally low and that an opportunity would be given for correction. This

was not done.

riticism’ of the witness oOr the Staff.

nest with the industry
it seems there was a

This discussion is not intended s a2 C
The Commission Staff has always been frank and ho

representatives. In this particular case, however,
lack of understanding on the part of industxy representatives and possibly a

failure to clearly communicate the ultimate intention.of the Staff. Certainly
the concurrence of El Paso Natural Gas Company would not have been given
had it then been understood that the purpose of the rule was to establish

~ 'pressure sink'' areas as well as to provide a means of correcting inaccuracies
resulting from liquids ‘in the wellbore.

ranscript of the Hearing whic¢h we

The following are excexpts from the t
Mr. Durrett is questioning Mr. Utz:

pelieve are pertinent to this matter.
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on wells which cannot have both casing and tubing measured and shut-in

New Mexico Qil Conservation Commission
September 29, 1964
Page three

(Page 7 of transcript)

Q Do your rules provide methods for taking shut-in pressure

2

pressurés which éppear to be low due to liquids-in the bore?

ST — e -

A Yes. On page 6, down about the fourth paragrapii, tlielatier 7 T e

part of that paragraph we have entered this wording, <somé of which I will
recommerd a deletion, the second word, beginning with 'the high of such
pressures®’, that should be ''the higher of such pressures" shall be used

as P in the deliverability calculation. When any such shut-in pressure has

l

been determined by the Commission to be abnormally 16w, the shut-in pressure > :
to be used shall be determined by one of the following methods:"’, then we
list three methods.

These ‘th;:ee methods are as follows: "'A Co;nrhission designated value. "'
Well, first, I had better elaborate slightly on the portion that I would Tike
deleted from this paragraph. After the words "abndrmaliy low'" T would
suggest that we delete '‘or when only one pressure is available''. In some
instances it is not possible to get the second pre's‘sure or annular pressure
normall} on conventional wélls, and even on dual completions where you
can take but one press-ur‘e, if that pressure appears to be a ‘normal shut-in
pressure I doubt the feasibility of compelling the operator to prove that it

is actually an accurate pressure by some other means.
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The first method would be '"*A Comimission designated value.'* This
would be, it would have to be done only in instances where the shut-in

pressure appeared to be abnormally low. The Commission may designate

- a value from its records. In other woids, it is our intention to contour

the previous year's pressures for each pool, which would give you a very

i
good indication by location as to whether or not the pressure was abnormally
low.

The second would be an average shut-in pressure of all offset wells

: complete-d in the same zone. Where this is possible the average shut-in

pressure from all offset wells wi;uld be applicable pressure or 'acceptablie
pressure. ’i‘he third method would be the calculation 6f surface pressure
based on a measured bottom hole pressure, and this calculation should be
made in accordairice with the Example No. 7 in the Cominission Back
Pressure Manual, which sirﬁbly means that you would run a bomb and
deter-mine the bottom hole pressure and calculate back to the surface on a
gas gradient.

(Page 9 of transcript)

Q Do your rules provide whether casing pressure or tubing
pressure shall be used in the deliverability calculation?
A (The first portion of the answer is a historic discussion which is

omitted, the following is the last paragraph of the answer on Page 10 of
the transcript):
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Since that time and since sand fracking has been in use for a numbex

of years and shots are no longer used in the area, and since such a large

.. .~ S —

where we have communication in ihost cases between the tubing and
annulus, we now feel also because of liquid probiems which we are now
encountering, we again feel that the most equitable way and the most
accurate way to calculate deliverabilities is by using the higher pressure.

(Note: The word cased on the 3rd line above should be caved)

" .(Page 10 of trahscript)

Q Under ybur rules, will a pool deliverébility pressure be used

" in lieu of ~50% of individual well seven-day shut-in pressure?

A Yes. Due to liquid problems and in particular some pools in
which the shut-in pressures are now approaching closely to the pipeline
i)ressures, we have found that 50%" gives us such a high multiplier that in
some cases we feel quite sure that this multiplier gives us an extremely
exaggerated deliverability. Therefore, in order to relieve the‘need of
having to have so vmuch drawdown and /or using these high multiplie?s,
we believe that on a pool basis thaAt we should determine a deliverability
pressure wliich would be applicable to all wells in that pool, and this
would be based on previous years' shut-in pressure and static well head

working pressure averages. This will cause the deliverability pressure
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In other

to be closer to conditions undex which the well is produced.

st conditions to deliverability

words, the correction from actual te

conditions wili be much less and have a much less chance of exror.

(Page 11%0f transcript)

T S . Q Doyourrx g multiplier be used

ules propose that a limitin

“¢oncerning wells which report a very low shut-in press{ifé'“df"th_a‘f“ e e o

cannot achieve & 25%, drawdown?

A Yes, they do. Even though we propose 2 deliverability

that in some instances where

pressure determined as stated, we know

we have liquid problems and known liquid probiéms, that we will have

shut-in pressure, surface shut-in pressures that are abnormally low.

These surface shut-in pressures we know are not accurate.
. B

The deliverability formula itself presﬁines that the P¢ in the formula

fnay be an accurate indication of the reservoir pressure, static peservoir

pressure. Therefore, to take care of these instances where we have

ab_normally low shut-in pressures, and in order f0 control those exaggerated

,Adeliverabiliti’es, we believe that the multiplier, ‘which is the value inside

aftexr it's been raised to the power,

the brackets of the deliverability formula,

should be limited to some value to be determined by the Commission.  «-----

(Page 23 of transcript - Mr. Nutter questioning Mr. Utz)
: ? Q Over on page 0, when we say here that if the shut-in pressure

1 to be abnormally low, then one of these

is determined by the Commissio
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three alternate methods may be used?
A Yes.

Q When and by what procedure will the Commission determine the

pressure to be abnormally low? P

‘A When a pressure in an area is lower than the contour pressure would
show, or by experience he would know that it was substantially lower than the

average pressures in »tpqg;_ena_. S

Q  How will the Commission notify the operators that the pressure there
is abnormally low?

A If the operator sends the test in to the district office, his notification
will be either by letter or note on the test returrgledto the operator.

Q Or pessible retest?

A Yes, or use another pressure.

Q - For the calculation of

a e 2z

A Yes. The chances are pretty good that he'll already have that other

pressure to use and won't have to retest.

There is an absence of information showing the effect on the wells in the Blanco
Meésaverde Pool of the Commission's application of the rules which is being contested.
Until a complete study has been made of the causes for and results of the application
of the rules as the Commission proposes, El Paso is not willing to concede that the
rules should be applied in any case other than to correct inaccurate pressures.

El Paso has supported and will continue to support conservation measures aimed at
protecting correlative rights, however, we question that the interpretation of the

rule as advocated by the Commission Staff will aid in protecting correlative rights.
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BEFORE ‘THE NEW MEXICO
OIL CONSERVATION COMMISSION

IN RE APPLICATION

e

OF PUBCO PETROLEUM Case No. 3105

CORPORATION,

STATEMENT BY TENNECO OIL COMPANY o

Tenrieco 01l Company wishes to advise the CommiSSLon that

it concurs in and supports the application of Pubeco Petiroleum

Corporation in the captioned matter,

Tenneco 011l Company 1s the ‘owner and operator of numerous

gas wells in the San Juan Basin, including the Delhi -Taylor

No. 2 Pritchard, located H~1—30N59w, which‘is one of the wells

that the Commission used in making its determination in the
' . Tenneco's wells range from poor to excellent

deli verability characteristics Tenneco has

definite plans to conduct extensive reworking operations in
order to attempt to make certain that 1ts poor'wells more
nearly conform to actual reservoir’échdi tons,

Recent action by the Oil Conservation Commission in
adopting a method of regulation which penalizes a high
productivity well on the arbiltrary basis that such d well

deviates from the average of certain;other wells marks a

departure from the Commission's orderly system of regulation.

PThe Commission apparently has ignored the practical probability

that a well may be more favorably situategd structurally, has

better reservoir conditions or a Superior completion.




Further, thekCommission has refused to accept an operator's well
test, although such tesﬁ was accurately taken in accordance with
procedures prescribed by the Commission, solely on the. premise
that such test should not be considered valid because 1t 1is

"abnormally low,"

when related to certain other wells, when no
‘showing'is made that the tests on the other wells are accurate.

7 The Commission purports to justify its action under its

Order R-333-F, which order essentially provides that whenever
the Commission determines a shut—in pressure test to be
"abnormally low," it may choose another pressure by one of thiee
alternatlive methods; to-wit ’ »

| (1) The Commission may require a bottom hole

pressure test to be taken in the Commission

prescribed manner when there is reason to

suspect that an inaccurate pressure is being

obtained due to 1iquid in the hole or

mechanical obstructions; or ,

(2) The pressures of offsetting wells, completed

in the same zone, may be averaggd with the

pressure deemed to be-”abnormaliy low" by the
Commission; or

(3) The Commission may designate a value.

It appears obvious from consideration of the evidencemfrémﬁ,m

which said rule was promulgated, that thesefaiférnative
procedures should be used only where a well test could not be
accurately obtained in accordance with the Commission's

prescribed well testing procedures. In the event physical




conditions should prevent an accurate test, then the pressure
would be obtalned by running a "pressure bomb"; 1if this
procedure could not be employed, then, but only then, would the
method of averagiﬁg pressures in offset wélls completed in the
same zone, be utilized; the third alternative would never be
reached unless the first and second methods could not be uvsed.
In‘the case of the Pubco State Well No. 6 and other wells

affected by the Commission's action, calculated surface

pressures based on measured bottom hole pressures were obtained
1n.thé-manner‘prescribed by the Commission. In addition,
evidence was adduced showing that the pressures were sfabilized
during the 7 day test period and no evidence was presented
indicating that the pressures were not stabilized. The
Commission,>notw&thstanding such showlng or lack of showlng, has
neverthelesg'pe;Lgedmﬁo recognize these true pressures and has
resorted to the second alternative‘of using an average of
pressures in offset wells as a substitute. -This action has been
based not upon any claim that the well tests were inaccurately
taken, but upon’the faulty premise that the test must be
inaccurate when it‘deviates substantially from the "average" of
certain wells in the pool.

The statutes under which the Commission operates require
the Commission to afford to each operator the opportunity to
produce 1ts Just and equitable share of recoverablé gas
resefves. The statutes further authorize the Commission to
establish for each pool an allocation formula in order to
effectuate this mandate. So long as the allocation formula 1is
appliéd equally to all cperators in the pool, no operator should

be heard to object; except, perhaps, as to the formu1a71tself.

-3-
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In connection with the captioned matter, the Commission has

not presented a case to change the ailocation formula even
though such 1s the result and effect of the Commission's action
upon high deliverabllity wells. By its unilateral action, the

Commission has simply declded that the formula does not work

when applied to high deliverability wells. It is apparent in

such cases that the operators of these wells are not being

"given the opportunity to produce the amount of gas which should |

be allocated to them under the existing allocation formula and,

- s i o s e e

therefore, these operators are denied the opportunlity to
| : broduce thelr equitable share of recoverable gas reserves; which
action is in direct violation of the spatutes governing the |
Commission's action.

The Commission in the captioned case appeared to say that
1% was protecting the interests of the offset operators. Yet
not -one of ﬁhe affected offset operators appeared in'Support of
the Commission's position. Converééiy, most, 1f not all, of the
offset operators are supporting Pubco's positioﬁ. Each of these
offset operators have knowledge of the capabilities of Pubco's

wells and have had the same opportunity to attempt the same

T

procedures as Pubco, but for some reason, or reasons, or for no
reason, have elected not to do so.

Tenneco Oi1 Company sdpports the application of Pubceo
Petroleum Corporation in this case and respectfully requests
that the Commission review its action as to all wells affected
by the averaging procedure and that the Commission rescind such

;action and restore each well to its proper position uvnder the

-

existing allocation fofmula.

. -




Penneco 011l Company further respéctfully requests that
this statement become a part of the record‘ih the captiomned

case and made a part of the transcript of said case.

Respectfully submitted,

Division Attorney
44h Floor, 201 Wall Building

Midland, Texas

'SETH, MONTGOMERY, FEDERICI & ANDREWS

thxﬁf S. Menrris

By: ,_gkggagg¢i C:Itu&gl;,ﬁ4dzz_
350 East Palace Avenue
Santa Fe, New Mexlco

Attorneys for Tenneco 01l Company
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BEFORE THE OIL CONSERVATION COMMISSION
"OF THE STATE OF NEW MEXICO

IN THE MATTER OF THE HEARING
CALLED BY THE OIIL CONSERVATION
COMMISSION OF THE STATE OF NEW
MEXICO FOR THE PURPOSE OF
CONSIDERING: '

CASE No. 2695
Order No. R-333-F

THE. APPLICATION OF _THE OILL CONSERVATION

COMMISSION UPON ITS OWN MOTION FOR AN o T

ORDER REVISING, AMENDING, OR DELETING
CERTAIN PORTIONS OF ORDER R-333-C & D
AS AMENDED BY ORDER R-333-E PERTAINING
TO GAS WELL TESTING PROCEDURE APPLICABLE
TO GAS WELLS COMPLETED IN SAN JUAN, RIO
ARRIBA, McKINLEY, AND SANDOVAIL COUNTIES,
NEW MEXICO. '

GRDER OF THE COMMISSION

BY. THE COMMISSION:

This cause came on for hearing at 9 o'clock a.m. on
November 8, 1962, at Santa Fe, New Mexico, before Daniel S. Nutter,
Examinér duiy appointed by the Cil Conservation Commission of New
Mexico, hereinafter referred to as the "Commission," in accordance
with Rule 1214 of the Commission Rules and Regulatlons.

NOW “on’ this_ . 30th day of November, 1962, the Commission,
a quorum being present; having consideréd the application, the
evidence adduced, ahd the recommendations of the Examiner,
Daniel S. Nutter, and being fully advised in the premises,

FINDS:

(1), That due public notice hav1ng been given as required by
law, the Commission has jurisdiction of this cause and the subject
matter thereof.

. (2) That there is need for a number of additions to and
revisions of Order No. R-333-C & D as amended by Order No. R-333-E,
heretofore entered by the Commission, said order outlining a test-
ing procedure for gas wells completed in the Counties of San Juan,
Rio Arriba, McKinley, and Sandoval, New Mexico.

(3) That the following rules and regulations should be
adopted, and that said rules and regulations are in the interest
of conservation.
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IT' IS THEREFORE ORDERED:

(1) That the following Special Rules and Regulations govern-
ing gas well testing in the San Juan Basin (Counties of San Juan,
Rio Arriba, McKinley, and Sandoval, New Mexico). -superseding the
rules and regulations.contained in Commission Oxrder No. R-333-C &

—-~D; a8 amended by Order No. R-333-E, are hereby promulgated and

adopted as an exception to Rules 401 and 402 of the general state-
wide rules and regulations of this Commission relatlng to gas
well testing procedures.

GAS WELL TESTING RULES AND PROCEDURES
SAN JUAN BASIN, NEW MEXICO

CHAPTER I  TYPE OF TESTS REQUIRED

Section l: Initial Deliverability and Shut~In Pressure Tests for
Newly Completed Wells

" A. Immediately upon completlon of each gas well in the San
Juan Basin, a shut-in pressure test of at least seven days
duration shall be made.

" B. Within 60 days after a well is connected to a gas trans-
portation -facility, the well shall have been tested in
accordance with Section 1 of Chapter II of these rules,
“ITnitial Dellverablllty and Shut-In Pressure Test Proce-
dures, ® and the results of the test filed with the ]
Commission’s Aztec office and with the gas transportation
facility to which the well is connected. Pailure to file
said test within the above-prescribed 60-day period will
subject the well to the loss of one day's allowable for
each day the test is 1late,

C. The . requirements for Inltlal Tests and Annual Dellver~*
ability and Shut~In Pressure Tests and the notification
requirements and schedulinag of such tests which apply to
newly completed wells sha)l also apply to reworked or
recompleted wells.

D. Any tests taken for informational purposes prior to pipe-

line connection shall not be' recognized as official tests
. for the assignment of allowables.

Section 2: Annual Deliverability -and Shut-In Pressure Tests

A. Annual Deliverability and Shut-In Pressure Tests shall be
made on all gas wells during the period from January 1
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through December 31 each year except as follows:

‘i. An Annual Deiiverability and Shut-In Pressure Test

Section

A.

will not be required during the current year for any

well connected to & gas transportation facility after

October 31. Such tests may be taken at the option of
~ the operator of the well, however.

2. When the Initial Deliverability and Shut-In Pressure
Test required by Section 1l-B above has been taken in
‘accordance with the annual testing procedure outlined

“in Section—2-¢cf-Chapter II of these rules, the initial
"test may be considexed the annual test £or the yean -
in which the test was completed. Provided however,
that if an operator intends to iise such initial test
as the first annual test, he must notify the Commis-~
sion and the gas transportation facility to which the
well is comnected of his intent in writing prior to
the conclusion of the 14- -day conditioning period.

All Annual Deliverability and Shut-In Pressure Tests re- .
quired by these rules must be filed with the Commission's
Aztec office and with the appropriate gas transportation
facility within 30 days after the end of the month during
which the test is completed. Provided howevexr, that any
test completed between December 1 and December 31 must be
filed not later than January 10. Failure to file any test
within the above=prescribed times will subjeét the well to
the loss of one day's allowable for each”day the test is
late. No extension of time for filing tests beyond Janu-
ary 10 will be granted except after notice and hearing.

3: Scheduling of Tests

Annual Deliverability Tests

By December 1l of each year, each gas transportation facil-~
ity shall, in cooperation with the operators involved,
preparxe and submit a schedule of the wells to which it is
connected which are to be tested during the ensuing Janu-
ary and February. Said schedule shall be entitled, "Annual
Deliverability and Shut- ~In Pressure Test SChedule," and
shall be submitted in triplicate to the Commission's

Aztec office. At least one copy shall also be furnished
each operator concerned. The schedule shall indicate the
date of tests, pool, operator, lease, well number, and

. location of each well. At least 30 days priorx to the

beginning of each succeeding 2-month testing interval,
a similar schedule shall be prepared and fil€d in accord-
ance with the above.
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¢ The gas transportation facility shall be notified

immediately by any operator unable to conduct any test
as scheduled. In the event a well is not tested in
accoxrdance with the test schedule, the well shall be
re-scheduled by the gas transportation facility, and

--the Commission-and the coperator of thie well so notified.

_in writing. Notice to the Commission must be received

Section

CHAPTER

Section

A. .

prior to the conclusion of the l4-day conditioning

-period.

It shall be the responsibility of each operator to
determine that all of its wells are properly scheduled
for testing by the gas transportation facility to which
they are connected, in order that all annual tests may
be completed during the testing season.

Deliverability Re-Tests

An operator may, in cooperation with the gas transportation

facility, schedule a well for a deliverability re-test upon

notification to the Commission's Aztec office at least ten

~days~before the test is tO be commenced. . Such re-test

shall be for good and substanti&al réason and ‘'shall be
subject ‘to the approval of the Commission. Re=tests
shall in all ways be conducted in conformance with the
Annual DeliVverability Test Procedures of these riles.
The Comnission, at its discretion, may reguire the re-
testing of any well by notification to the operator to
schedule such re-test.

4: Witnessing of Tests

Any Initial or Annual Deliverability and Shut-In Pressure.
Test may be witnessed by any or all of the following: an
agent of the Commission, an offset operator, a representa-
tive of the gas transportation facility connected to the
well under test, or a representative of the gas transporta-
tion facility taking gas from an offset operator.

11 !PROCEDURE FOR _TESTING

1: Initial Dellverablllty and Shut -In Pressure Test
Procedure

Within 60 days after ‘a newly completed well is connected to
a gas transportation facility, the operator shall complete
a deliverability and shut-in pressure test of the well in
conformance with the "Annual Deliverability and Shut~-In.
Pressure Test Procedures" prescribed in Saction 2 of this
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: When critical flow exists between the wellhead and orifice
meter, the measured wellhead flowing pressure of the string through

- which the well flowed during test shall be used as Py when.calculat-

ing the static wellhead working pressure (P, ) using the method
established below.

; When critical flow does not exist at any restriction; P,
shall be the corrected average static pressure from the meter

'~"hart ‘plus friction loss from the wellhead to the orlfice meterxr.

The static wellhead working pressure (Pw) of any well uuder
test shall be the calculated 7-day average static tubing. pressure
if the well is flowing through the casing; it shall be the calcu-
lated 7-day average static casing pressure if the well is flowing
through the tubing. The static wellhead working pressure (P.)
shall be calculated by applying the tables and procedures seg out
in the New Mexico 0il Conservation Commission Manual entitled
"Method of Calculating Pressure Loss Due to Friction in Gas Well

- Flow Strings for San Juan Basin."

) To ‘obtain the shut-in pressure of ‘a wéll under test "the
well shall be shut in immediately after the 7-day deliverability
flow test for the full period of seven consecutive days. Such
shut-in-pressure shall be medsured within the next succeeding -
twenty-£four hours following the 7-day shut-in period. The 7- day
shut- in pressure shall be measured on both. the tubing and the
casing when communication exists between the two strings. The
higher of such pressures shall be used as P in the dellverabllity

‘calculation. When any such shut-in pressure is determined by the

Commission to be abnormally low, the shut-in pressure to be used
shall be determined by one of the following methods:

1.' A Commission-designated value.

2. An average shut-in pressure of all offset
wells completed in the same zone.

3. A calculated surface pressure based on a
measured bottom~hole pressure. Such calcula-
tion shall be made in accordance with the New
Mexico 0Oil Conservation Commission "Back Pres-
sure Mannual," Example No. 7.

All wellhead pressures as well as the flowing. meter pressure
tests which are to be taken during the 7-day deliverability test
period as required hereinabove shall be taken with a deadweight
gauge. The deadweight Yeading and the date and time accordlng to
the chart shall be recorded and maintained in the operator's
records with the test information.

Orifice meter charts shall be changed and so arranged as to
reflect upon a single chart the flow data for the gas from each well
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for the full 7-day deliverability test perlod however, no tests
‘shall be voided if satisfactory explanation is made as to the
necessity for using test volumes through two chart periods.
Corrections shall be made for pressure base, measured flowing
temperature, specific gravity, and supercompressibility; prov1deq
however, if the specific yravity of the gas from any well under
test is not available, an estimated specific gravity may be
assumed therefor, based upon that of gas from near-by 'wells, the
specifioc gravity of which has been actually determined by
measurement.

The 7-day average flowing meter pressure shall be calculated
by taking the average of all consecutive 2-hour flowing meter pres-
sure readings as recorded on the 7- day flow period chart. The
pressure so calculated shall be used in calculatlng the wellhead
working pressure, determining supercompreSSLblllty factors, and
calculating flow volumes.

The 7-day flow period volume shall be calculated from.the
integrated readings as determined from the flow period orifice
meter chart. The volume so calculated shall be divided by the
number of testing days on the chart to determine the average daily
rate of flow during said flow period. The flow chart shall'pave
a minimum of seven and a maximum of eight legibly recorded flow-
ing days to be acceptable for test purposes. The volume used in
this calculation shall be corrected to New Mexico Oil Conservation
Commission standard conditions.

The average flowing meter pressure for the 7-day or 8-day
flow period and the corrected integrated volume shall be deter—
mined by the purchasing company that lntegrates the flow charts
and furnished to the operator or testing agency when such opera-
tor or testing agency requests such information. -

The daily volume of flow as determined from the flow
period chart integrator readings shall be calculated by applying
the Basic Orific Meter Formula:

Q = C"/hﬁpf

= Metered volume of flow Mcfd @ 15.025, 60° F.,
and 0.60 specific gravity.

The 24-hour basic orificeé meter flow factor
corrected for flowing temperature, gravity,
and supercompressibility.

li
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h, = Daily average differential meter pressure
from flow period chart.

B

Pg Daily average flowing  meter pressurb from.

flow period chart.

v The basic-orifice meter flow factors, flow1ng temperature

factor; and specific gravity factor shall be determined from the
New Mexico 0Oil Conservation Commission "Back Pressure Test Manual."

The daily flow period average corrected flowing meter
pressure, psig, shall be used to determine the supercompressibility
factor. Supercompressibility, Tables may be obtained from the New
Mexico 0il Conservation Commission.

When supercompreSSLblllty correction is made for a gas con-
taining either nitrogen or carbon dioxide in excess of two percent,
the supercompressibility factors of such gas shall be determined by
the use of Table V of the C.N.G.A. Bulletin TS-402 for pressures
100-500 psig, or Table II, TS-461 for pressures in excess of 500
psig. : :

The use of tables for calculating rates of flow from
integrator readings which do not specifically conform to the Néw
Mexico Oil Conservation Commission "Back Pressure Test Manual"
may be approved for determining the daily flow period rates of
flow upon-a showing that such tables dre appropriate and neces-
sary.

The daily average integrated rate of flow for Lhe 7-day
flow period shall be corrected for meter error by multiplication
by a correction factor. Said correction factor shall be deter-
mined by dividing the square rcot of the chart flowing meter
pressure, psia, into the squarc root of the deadweight flowing
reter pressure, psia.

Deliverability pressure, as used herein, is a defined
pressure applied to each well and used in the process of com~
paring the abilities of wells in a pool to produce at static
wellhead working pressures equal to a percentage of the 7-day
shut-in pressure of the respective individual wells. Such
percentage shall be determined and announced periodically by
the Commission based on the relationship of the average static
wellhead working pressures (Pw) divided by the average 7 -day
shut~in pressure (P ) of the pool.

The deliverability of.gas at the "deliverability pressure"
‘of any well under test shall be calculated from the test data
derived from the tests hereinabove required by use of the follow-
ing deliverability formula:
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n

( i 2)

p .

D =Q C alyj
( i 2)
Pc - Pw

Whexe:

i ... D = Deliverablllty Mcfd at the deliverability
X T Tpressure, (P}, {at-Standard Conditions of

15.025 psia and 60°F).

Q = Daily flow rate in Mcfd, at wellhead pressure
(2,

. 7-day shut-in wellhead pressure, psia, deter-
‘mined in accordance with Section 2 of Chapter
1T. :

0
I

; Py = Deliverability pressure, psia, as defined
i above,

P = Awerage static wellhead working pressure, as
determined from 7-day flow period, psia, -and
- calculated f£xom New Mexico Oil Conservation
Commission "Pressucre Loss Due to Fricticn".
- Tables for San Juan Basin.

n = Average pool slope of back pressure curves
as follows:

Mesaverde Formation 0.75
Dakota Producing Interval 0.75
Fruitland Formation . 0.85
Farmington Formation - 0.85
Pictured Cliffs Pormation 0.85
Other Formations 0.75

(Note: Special Rules for Any
Specific Pool or Formation May
Supersede The Above Values.
Check Special Rules If In Doubt.)

The value of the multiplier in the above formula (ratio
factor after the application of the pool slope) by which Q is
multiplied shall not exceed a limiting value to be determined and
announced periodically by the Commission. Such determination shall
be made after a study of the test data of the pool obtained during
the previous testing season. The limiting value of the multiplier
may be exceeded only after the operator has conclusively shown to

the Cemmission that the shut-in pressure (P.) is accurate or that
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the static wellhead pressure fP } cannot be lowered due to existing
producing conditions.

Any test prescribed herein will be considered unacceptable
1f the average flow rate for the final 7-~day deliverability test
1s more than ten percent in excess of any consecutive 7-day average
of the preceding—two weeks._ A Geliverability test not meeting this
requirement shall be invalid and the well shall be-re-tested.

All charts relative to initial or annual deliverability
tests or photostats thexeof shall be made available to the Com-
. mission upon its request.

All testing agencies, whether individuals, companies,
pipeline companies, or operators, shall maintain a log of all
tests accomplished by them, including all field test data.

All forms heretofore mentioned are heteby adopted for use
in the San Juan Basin Area in open form subject to such modifica-
! tion as experience may indicate desirable or necessary.

P ’ Initial and Annual Deliverability and Shut-In Pressure

: : Tests for gas wells in all formations shall be conducted and

; reported in accordance with these rules and procedures. Provided
however, these rules shall be subject to any specific modiflcation
or change contained in Special Pool Rulegs adopted for any pool
after notice and hearing. L

CHAPTER III INFORMATIONAL TESTS

A. A one-point back pressure tést may be taken on newly:
completed wells before their connection or reconnection
to a gas traasportation facility. This test shall not be a
required official test but may be taken for informational
purposes at the option of the operator. When taken, this
test must be taken and reported as prescribed below:

ONE-POINT BACK PRESSURE POTENTIAL .TEST PROCEDURE

1. This test shall be accomplished after a minimum
shut~in of seven days. The shut~in pressure shall
be measured with a deadweight gauge.

2. The flow rate shall be measured by flowing the well
three hours through a positive choke, which has a
3/4-inch orifice.

3. A;2-inch nipple whichhprovides a mechanical means
of accurately measuring the pressure and temperature
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B. Other tests for informational purposes may be conducted
prior to obtaining a pipeline connection for a newly completed
well upon receiving specific approval therefor from the Commis-

R-333-F

of the flowing gas shall be instadlled immediately
upstream from the positive choke.

The absolute open flow shall be calculated using
the cohventional ack pressure formula as shown
in the New Mexico 0il Conservation Coramission
"Back Pressure Test Manual."

The observed data and floWw calculations shall be

) { S—

reported in duplicate on Form C—122 "Multi—Point

"Back Pressure Test for Gas Wells.

Non~critical flow shall be considered to exist
when the ¢hoke pressure is 13 psig or less.

When this condition exists the flow rate shall
- be measured with a pitot tube and nipple as
specified in the Commission's Manual of "Tables
and Procedure for Pitot Tests. The pitot test
nipple shall be installed immediately downstream
from the 3/4-inch positive choke. .

Any well completed with 2-inch nominal size tubing

(1.995-inch ID) or larger shall be tested through
the tubing.

sion's Aztec office. Approval of these tests shall be based
Primarily upon the volume of gas to be vented.

(2)

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

That jurisdiction of this cause is retained for the
entry of such further oxders as the Commission may deem necessary.

STATE:OF NEW MEXICO
OIL CONSERVATION COMMISSION

EDWIN L. MECHEM, Chairman

E. 5. WALKER, Member

A. L. PORTER, Jr., Member & Secretary
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HEARING TESTIMONY OUILINE

Br‘{gz background of events leading up to action which was taken.
1. Loy shu}- In pressure problem recognized some time ago.
2. October 1962 hearing dealt with the problem of high mutiplicrs
in formula and low shut-in pressures. | Provided thqt Vommission could

correct shut-in pressures when -won pressures were abnormlly lows

the Commission in each pool.

3. Upon -receipt of 1963 tésts study was conducted at direction of Mr.
Porter to determine if shut-in pressure problem: was affecting
deliverability tests. This study was made and It was found that
adnormally low shut-in preséures ware‘causing high mult;ipl ier problem
in numerous Instances.

4. Based upon this study tests were recalculated and allowadles revised -
on 57 wells effective August 1, 1964.

Sheet exelaining deliverability calculation and er@has izing importance of

accurate pressures. Exhibit #1.

Exhidit #2.

@Et- in pressure and production higtory or Pubco State #6 and its offsets.

1. Note pressure decline and production increase subsequent to workover

in 1959 and 1963.

E‘xmbit #3.

Deliverability test his*ory/of Pubco #6 State well.

1. Relationship between deliverabil tty and reserves as inferred by the
allocatton formula.

_a. Higher the resc}'ves, higher the deliverabillty and vice versa.

b Deliverability should decline as reserves are produced, if not
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" Bcubit No. B MULTIPLIER CURVE

Dofine

/ Change 25% to 2% Drawdown
2584 - 8639 A% -~ 8870 - Change - 2.67% increase

Change 6% to 5% Drawdown
65 ~ 2.3320 5% ~ 2,6635 ‘Chafige - 144228 incroase

Gause of error

- Teat. ia a back-pressure test used as a reflection of ressirves,

/ Lps

: EXXXKXAXNEKXY  PUBLICATIONS
| « 7
; \ e

/Bxhibit No./#) ISOBARIC MAPS

Define (Hmre e T o
Show chanvas

Opinion - reason for lower pressuroes.

'\ \(Qj\.v‘\fg {f"‘ e /0/)‘(//‘“ ‘“4/“

7
Exhibit Nc, & PRODUCIION GRAPY

Define
Show Chanre in rate of State #6 production during 1960

ﬁé ; State #6 production during 1963 exceeded total yroduction of the offset
i wells by over one billion feet

Cpinion - created a presgsure sink X¥XXEX by excessive production in relation
to the well's reserve g

Exhibit No, @5 ALLOWABLE GRAPH

Define
Factors: Acreage -~ 1732.13 A x D - 6.30097

Pool Formula 25 - 75

! Show tha per well allowables based on the AxD allocation factors
1000 A¥p-6302,10 ‘A-1732.13 7Total- 803k % by AxD- 78.L4

5000 3151049 1732.13 3323 9479
{ 10000  63020,97 1732,13 64753 97.33
; | 30000 189062.91 - 1732.13 190795 99.09
g 8913  56170.59 1732.13 57903 97,01
" 16716 105345.85 1732.13 107078 98.38
i

28722 181008.83 1732.13 182741 99.05
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DELIVERABILIZY QAICULATION FORIVLA

&

Deltverability = @ x ! (Shut-in_pressure)- (Deliverability Pressurel’ |
) J (Shut~in pressursf- (Working Pressure)®

x. Q¢ 18 the average daily volume of gas that a wsll ylowed during the test period.

2. Shui~»{n Pressure. This ls a measured pressure at ihe wellhead after the well
has been shul I(n seven days.

3 Working pressure ls a pressure which {s measured while the well ils flowing.
Iy the waell ts flowing through the tubing 1t is measured on the casing.
Iy it 1s flowlng through the casing it 18 measursed on the btubing. The
difference in pressure belween the shul-in pressure end the working pressure
ie knowun ae the uraw down. . A general statement whieh can be rmade is that
%all other things being equal, the smaller the draw down the higher the
dellverabtlity., Also the smaller the draw down the greater the element
of potential mathematical error in the deliverability calculation.

4, Dgliverability pressure {s not a measured preasure but is set by the
Commission for each pool. In the Blanco HMesaverde Pool it ts 80% of the
Shut-fn pressure {Fo). In the Basin Dakota Pool it is 50% of the Shut-in
preassure, :

5. N = aqverage pool siope of the back pressure curue.

As may be 3een from the formula Lt fs very importani that the shut-in pressure
be an accurate pressure becouse it appears twice (n the formula and the
deliveradilily pressurs ts direstly releated to the shut-in pressure. Iy the
shut-in prassurs used 1s erronsously low the effsct is always to Increase the
dellverability of a well. The reason for this ts two fold. First, !f the:
ahut-in pressure of a well is lower than other wells in the pool then the
deliverabdility pressurs, being directly related to the shut-in pressure, ic also
low. Secondly, if the shut-lp pressure is low it approaches a value nearer the
value of the working pressure, ndking it appear that the well has drawn .doun less
than It aotually has. Mathematically the effect of this in the above mentioned
Jormula te to make the denominator iIn the formula smaller and this causes the
resulting multiplier to be larger, therefore the effect of using an errongovsly

" low shut~tn pressure io to give an erroneously high deliverability uhich does not

truly reflsept the ability of the well to produce gas. Theoretisally, the shul-in
preseurs uezd In the deliverability caloulation skould be the reservolr pressure
in the well’s drainage arec and this is not necessarily the pressure measured '
at the vellbore.
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H{HIBIT SHOVIhG HFET OF USING QFFSEI' AVERAGK PRESSURES IN
' BLIVERABILITY CALCULATION - WELL, PUBCO STATK #6

Aqu&mmun

Lrtastal Prassurss |
Delhi~Taylor #2 Pritohard H-]-30N-9W 873
,!: ” Pubco Petroleum #5 State H-36-318-9W | 7894
' ; K} Paso Nat. Gas #é Turner State. A-2-30N-9W 7244
Unton Texas #9 Johnston . H-35-31N-9¥ 7824
Pubco #€ State |  L-36-31N-9K m”

Total 5 wells 3826 . ’
Averape Pressure 775# :

, Pelivarabiliity Calculation Comparisan
: ‘ Q = 6968

Using hctual Measured Pressures on Pubco State #6 708 16,716 107,078 ‘
Using S-well Average of 4 offset Wglls & Pubco State #6 775 8,913 57,903

Offast Deliverability Tast & Allowable Comparison

B & 2el. Allosable
Dclf:i-TayI or>#2 Pritchard He]-300-9W 873 . 4549 3772
KEPNG #2 Turner S‘tate C Ae2=30N-GWK » 724 528 , . 518 -
Pubco #5 State | H-36-31H-9¥ 289 1642 1543
Union Téxas #9 Johnston H-35-31N-9W 282 253 —£92
4 offset }’uzs, Average Values 792 1893 1631 12,011

%4 11owable based on average of allocatfon factors for 12 months perfod March 1, 1963

“through Pebruary 29, 1964.

®A11 Deliverability date from 1963 Annual testa.
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It ts granted that the call of this hearing does not (nolude discussion

o} the allocation formula (n use; however, I would like to refer to the proration
order in the 8lanco Mesaverde Fool, which allocates gas on the basis of 75% acreage
times dcltverbbtitty and 25% acrcayg. Before this ofdcr could be written a finding
had to be made dy the 011AGonaaruati;n-Gouutcaion to the effect that deliverability
and réscrvas>1n this pool were related in auahfa way that the employment of the

75«25 formula would result in the allocation of gas to all wells (n the poolr

subdbstantially (n the pfoportion that the recoverable ressrvas under each tract bears

to the total resgrves in the poel. Using this basis, then; it may bs said that the

higher a given well’s deliverability the higher the recoveradble reeerves under its

"tract and the higher the allowabdle assigned compared to wells of lower del{veradtlity.

E

He are not here to argue about whether or not the proration formula in use actually
doee properly allocate gas in the Blanco Masaverde Pool. For purposes of argue-
ment {n this case we grant that the 75% agcreape times deliveradbility - 25$ acreage

formuiﬁ goce allocate gas In proportion to recoverable reservess however, if there

{8 a relatfonship between dglincrabi!lty and raoéruca, then it ldglcally’uuat

Jollow tha; after part oy the reserves under a traaf is produced then the .

delivsrability of the well should decrease decause there (s no longer as large

- a reseruve left as bafore production occurred. JIjf this is not true it tends to make

a farce out of ilke whole dusiness of delfveradility prerattion. ZExhibit ﬁ??;3

{g a chart graphically depicting values from dsliverability tests which have bee¢n
stled ror ihe Pubco #6 State well bidiﬁé;ng tn 1954 aﬁd'cantinu!ng through 1963.
The preen line, Pe, repri&enta‘thc 7~day Shut-in pressure used in the annusl
dellverabl) ity test for each ysar. The black lins, FPw, represents the working
pressure yor each reprssentatfve test. IThe working pressyre, very simply stated,
is the cueing prassurg (7 the well g flowing on the tubing or the tuding pressure
1f the well is flowing on thckcaalna. The black line on the graph, Q. rqproccnil

the average datly wolume of gas which the well flowed during the 7-day test period.

PRSPPI




——__._________________

-2.

This volume is measursd in MCP. The red line, D, represents the caloulated
deliveradtlity for this well and thia figure is the figure used in the

allocatton formila to determine the well’s allowadle ror each year. You will note

that this well had a modest, although above average for the pool, dellverability

Jrom 1954 through71959 when tAe well was worked overi You will note that the

deliverability in 1959 increased to 12,428 M:F and (n 1960 after an additional

workover the del{verability for that year eventually calculated at 36,347. Prior
to the workover I{n 1959 as you can see¢ the dcltvirubt]fty had ranged from 5800 to 7700
in the ;eara immediately prior to the workover. Agan, using the premise that
;: deliveradility and reserves are directly related, then wxe must aocept the fact that
A the recoveradle reserves in comminication with ths wellbore of the Pubco #6 State and
lying beneath its 320-acre tract increcsed from 56 times when this well was

worked over. This le extremely unlikely dut as I eai’ we are accepting the

proration formulaﬁto be the proper f&raula and therefore for purposes of this die-
cussion are granting that ths recoverabls reserves attridutadle to this well did
increase tn this amount. In order to do this we are actually saying that at the
timg of the 1960‘dclivcrabi1!ty teot the drl{l block contained more reooveradle
reserves than it had ever contained prcgtoualy, noth!tha;andlny the jbci that
8,630,724 M’F of gas had been produced )rou this well by January 1, 1960. ¥No
additional remedial work has been done on this well since thatrtluc, In 1960 this
well produced 2,100,907 MP of pas. In 1961 it produced 3,230,559 MCF; in 1962

it produced 2,301,429 M'F of gas; yet the calculated deliverability as plotted

‘¢ndicates that at the time of the 1962 gnnual deli{veradbtlity teat the well had more
recoveradle reservas yet to be recovered thar Rad been present at the time the

»_1961 deltveradil{ty test was conducted. You will note that insofar as the 1963

2tcet {8 concerned we have drawn 3 red lines on the graph, representing the
deliverabtlity for this well. I will try to explain why this was done. JIn October

1962 a h#@ring was held and Order R-333-F was amended in several respects.
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For example, the slope of the line detween t)u1961 and 1963 tests shows that

the daily rate of flow decreased from 9166 M'F to 6968 MF or 2188 NCF. The working
’prcuurc_dcorcucd by 45# yet the caloulat.d' deliveradiltty when compared on the
same deliveradbility preseure dasl® increased sfrem 28,393 to 28,916, In regard to
deltverability tests the following general statements oon be mede! Normally, all
other tl}lnga being equal, if the daily rate of flow that a well is flowing during

a test decreaces, then the ealoulatoé dcltvcr;blllty deoreasés. Also, {f the
work!n; pressure decreases this also indicates a lower caloulated dci!vcmb” ity.
The only factor (n the diltb&rabll fty caleulation whioh By showing a decresase will
increase the calculated deliverability h‘ tAe ahut-!n-prcnurc) thereyore it la
odvious that the adnormally low shute<in-pressume measured on tie Pudce #6 Stete

well for the 1963 deliverabjlity test Ua abnp_a.)i“; 2ew and is c.um;_a

mathemat ical error fn the delivaradflity teet. This error fs magniff{ed as the shut-in-
pressure hpprogches :Iui ur;w pressures, and as the wall ie produced longer the
problem may become ¢ven more magnified. Therefore it bcc;u apparent to us that

1t was absolutely necessary that some correction de made for the deltveradility test
for this well and for various other wslls i{n the San Juan Basin which cxhﬂ““ﬂc
same problems. It seemed te us that if something -;rc net l-ﬁodlagcly done to (neure
that comparative rcprcocngatlué tests were being secured for all wells in the peol
serfous :{noquittcs wers going to be aggraveted. WNe feel that the use of average
shut-in-pressures fron the direct offset welis to the well In guestion can, bettsr
than any other information, de sald to represent ‘thc reservolr pressures in thh
portion of the reservoir. Also, as 1t hac- been demonstrated that the shut-~in
pressure, particularly on very large wells such as the Puboo State 6, is such a
eritical factor in the deliverability caloulattion, every é,ﬂort should be made to
prevent this type of well from reoxiving Em unya{r advantage decause of low shut~in
pressure. Actually (t ts our contenti{on that the shut-in pressure on this uU.

{e low for the reason that (¢t has recetfved excessive production in relation to the

offset wells, theredy creating a pressure eink (n the va’&blnity of the wellbore.
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Iy bropar corrections are not mxde we maintain that deliveradility proration

in the San Juan Basin will become a faroe as we have already neted that the probdlem

‘fe going to de more pronounced In the &cln Dakxota Pool, due to cxtraiwly acute

stabilization problems.
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Exhibit 2~ i{s a graph depioting pressurse history of the Pubco State #6
well and ite ofréets. Also showm {s the ocumulative yearly production since
1954 of the State #6 and the average production of ite 4 offseta: The Pubdco #€
State well was worked over In 1959 and its deliveradility was greatly {noreased.
This accounts for the very steep production {norease during and after 1959 and

this greatly increased production te undoubdtedly related to the gteep presaure
decline oh the #6 State well after 1959.




Exhidit No. ° 1s o summary showing the effeot of using average offset

pressures in lieu oy the actual wmeasured prcuurﬁa In the deltuveradility caloulatien

- for tha Pudco State #6 well for the 1963 annwal deltveradility 8sst. All pressures

listed are taken from 1963 annucl deliveradility tests. WNhem the presure from
the Pudco State #6 well (s curag}d with the pressures from the 4 direct offsetd
wells the rcs&)tlna pressure s 775 p.s.l.g. The meqaured surfaoe pressure on

the ’Pabco State #6 (s 708 peo.l.g. Ihxt: the exAibit shows the cffiet of aubcﬁtutiﬁg

—-the 'izuranc offset p‘rénuf'c Jor the aotual measured pressure Iin thcA 1963 annual

deliverability test for the #6 State well. As may be seen, the deliserabiiity amd
resulting allowable are nearly cut in half. TAe third éart of the exhidit shows
"th; deliveradility and allowable comparteon for the 4 ofreet welles calculated
tril{vidually and averaged - all the adove !n,foriut!on is shom ‘,raphtoally on
Kxhidit No.

‘4 R well which hae a lower fhcn average shut-in-pressure gatne in tovo wsaye
in the dcuv'crab-tllty caloulation. Pirst, because the doi-!ura)llity preseure 1»s
a fixed percentage of Lthe shut- tr,rprcoqurc, the pcrocn?cga being 80% in the Blano’o

¥¢aau&rdc Pool, (t gaine the aduvantage of deing caloulated te a lowsr deliverabdil ey

" base. Secondly, it wakes the well appear to have a 1ower draw-down {t.8. difference

Detween Pc and Pw) than it actuslly has. The effsot of tRis in the deliveradility
caleulation fa te exaggerate tlu_oa)ou}aud deliverability when compared with other
offset wella with higher prassurea. In the cgee of very large wells such as ‘the

Pudco State #6 this ingocuracy bdecomes very largs.
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hhtblt.éfx‘u a dar graph showing the effect of using the average

R o

shut=~in pressures from the 4 direct offset wells to the Pudco State with the

pressure from the State 6 n the dellveradility caloulation for the 1963 annual

test. Also shown is the effect on allowadle oaused by this dauvdfabuuy

diyference.

The red dars represent the actusl measured shut-ir prescure from the
1963 annual test, tAhe actual caloulated deliverability as sudmitted and the
resulting allowabdle sor the State 6 well for the zz-ﬁnn poriod Mereh 1, 1963
throubh»l’cbruary 29, 1964.

Tﬁc blue bars show the e¢ffect of using an average pressure arrived at
by averaging the j';cnura Jrom $ke 4 direct offset wells with tRe pressure from
the State 6 and substituting this pressure in the deliverability calovlatton on . ,
the 1963 annual test for this well. All other values from the tesi are uncMnged, |
Youl will note that the deliveradility i{s reduced from 16,716 MCPFD 0 8,913
MFPD, almost a 50% reduction, although th? only subatitution made in the - B B . ‘
deliverabll ity calculation is to use the ofyset presasure of ?75 pounde instead

of the.sthgle presaure of 708 pounds ical‘ur‘cd on the State 6. By naking tAis

corrsction the ‘avefayc allowadls for the pertod Mareh I, 1963 to Fedruary 29. 1964
is reduced from 182,741 M'P POY month or 3470 &‘i’PD to 1.06.454 AP per montR er
1930 MCFPD :
ZThe green bar showe the average offset well oondittoni. The average

praaauré Jor the 4 offset wells ls 792 pounds. The average deliverability from

the tests on the of_faﬂct wells as submitted is 1631 MCFPD, The average allowadle
I 7) for the 4 offeet wells for the period Msrch 1, 1963 to February 29, 1964 {e

12,011 MCF per sonth or 400 MCFPD,




MULTIPLIER CURVE

This curve ldentifies what we term the ®wultiplier" for various pressure
drawdown percentages. The term drawdown here represents the percent of pressure drop
from the shut-in pressure, fc, to the working pressure, Pw, The deliverabillity
pressure,Pd, used here is 80% of the shut In pressure. The value of this multiplier is
a factor in tﬁe deliyerabllity test calculation for the Blanco~Mesaverde Pool as used
in 1963, ‘The correcﬁAaverage dafly flow rate of the wéil s m;itiplied by :a;sfactor
to determine the deliverability of the well.

The multiplier value approachés infinlty as thendrawdown approaches zero.

A one perceng change, from f:; to'ii% dragaown, causes a multiplier Increase
of 2.61 percent. This is the approximate point where accuracy of bressure measurement
in field Operatlons"beghﬁto give close resuits by allowing for minor deviations in
the data wffhdut causing greatly exagerated deviations lnbthe‘calculattons.

A one percent change, from 6% to %5 drawdown, causes & multiplier increase of
12.45 percent.g Minor errors In flefﬂ data are greatly amplified because of this
position on the curve.

The Pubco well eest falls In this drawdown range.

An error In the pressure data can be slow stabilization, liquid in the well bore,
wellhead leaks or guaglqg errors. We do not accuse Pubco of submitting‘errors n

guaging. We beliéve the error is due to clow stabillzatlbn.

i
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IR CA TR e
C nmLIcATIONS 7/” Q%\—
A. Mr. E. R. Corliss. presented a paper at the Southwestern hlIMIuth Short
| Course In 1957 entitlied “Deliversbility Nethod of Ksting Qas Wells™ In which the
following paragraph appeared:
Under “Cod&lttons affecting Deliversbility Test® Ith 2, “Stebilization of Test

Pressures -

Stablilized values of both worﬁlng and shut-In pressures are essential to good
dellverablllt; data. In reservolts of extremely low permeabliiity, stabliized
shut-in and flowing conditions ﬁay have to be approximated, as demonstrated
In the teitlﬁg ﬁethdd‘promulgatod by the New Mexico Ol1 Conservation
Conmission.* o
B. CrafE'and Hawkins, APPLIED PETROLEUM RESERVOIR ENGIMNEERING, copyright 1959, by
] permission of Prentice-Hsll, Inc., Englewood Cliffs, New Jersey.
Beginning on page 31, they‘dlséussed pressure in relation to reserve calculations
as follows: | ‘
“Anothar problem In aﬁy volumetric or mstertal belance calculation is that of
! _ | obtaln!ngtthe average reservolr prossuf& at any time after Initlial production.
| Flgdre 1.7 is a statlc reservoir pressure survey of the Jones sand in ;hé
Schule} Field;: Because of the large reservofr.gra&lent from east to west,
some averaglng technique must be used to obtain an average reservoir pressure. This
can be calculated elther as an average pressure, average area pressure or

average volumetrlic pressure as follows:"

Then they offer three formulae to show the procedure. Figure 1.7 is an’

Isobaric map of the pool.

We are interested in this approach because the term deliverablility in the

proration formula is used as a feflegtlon of reserves under the proration unit,

c. John M. Campbell, OIL PROPERTY EVALUATION, copyright 1959, by permission of
Prentice-Hall, Inc. Englewood Cliffs, New Jersey,
Beginning on page 146 in the section ''Material Balances for free Gas'' the
paragraph entitled ''Average Reservoir Pressure' reads In part:
"The oll end gas balances both contaln terms which depend on the reservolr
pressure. In view éf the fact that pressure variles fhroughout a field, it
Is necessary to find a proper average. The pressure history for a field

is essential for sound eveluation work"

D. Katz, Cornell, Kobayashi, Poettmann, Vary, Elenbaas and Welnaug, HANDBOOK OF NATURAL
GAS ENGINEERING, copyright 1959, by permission of McGraw~Hill Book Company, Inc.,

New York, New York.




’ pressure-decline method, the fblloulng paragrsph:appears:

“in computing gas reserves from reservolr pressure, 1t must by assumed that
well pressures reflect the equalized reservolr brcssures. For low-permeabllity ‘
* reservolrs, pressure bulld-up dets on wolls may be used to estimate : ‘
‘ equallized pressures, as discussed! in Chapter 10.»
This again ldentifles the need for accurate reservoir pressures.
In Chapter 10, on page 422, we find & sectlon entitled "Determinatlon of Equalized
Reservolir Pressures®which reads in part: » |

parliodic measurements of the shut-in or formatlon reservoir pressure must be

made In order to calculate ges reserves and to correct the bdck-pressuro’curve
as the field is depleted. In low-permeability formations apprecialbe pressure
differences may exist betwasen varlous‘polnts even after long shut-In times,

_These differences are due to the ldu rates at which gas can flow through
the']owopermeablllty formations to reach the depleted zones. Such pressure
differences should be recognized end taken Into account by the calcﬁlatlon
and use of an '"equalized reservolr pressure’. The equalized reservoir »
pressure 1% the uniform pressure that would exlist in the reservolr after
such a long time had passed that the flow of gas to the dapleted areas _
had ceased edd that, for practical purposes, no pressure gradionti exlsted
in the reservo!r."

Again, here Is strong emphasis for accurate reservolr pressures for calculations

of reserves or tests. |

On page 436, under the tltio“ﬁ.sk,?ressure Tests" reference is mide t§>the next
. text: |

, L &R
Rewlns and Schellhardt,BACK-PRESSURE DATA ON NATURAL GAS WELLS AND Ttk

m

APPLICATION TO PRODUCTION PRACTICES, 1935, Monograph 7 of the U.S. Bureau of Mines.

On page 12 the followlng patagraph appeirs:
. “Pressures’

The degree of accuracy of ‘the wellhead pressure determlnations Is a
most important factor In a back-pressure test, Errors in wellhead
pressures are reflected directdqat “in the calculated values of pressures
Iin reservolr, which are used as the basis for determining the capacity of
a well to deliver gas at different back pressures. For instance, a small
error in one of the pressures in the factor ?fz - PS2 is reflected

- as a large percentage error in the difference of the squares of the two

pressures. The effect of errors in pressure measurement on the interpretation

! cf data from back-pressure tests of gas wells is discussed In detail in
‘ appendix 7."
C‘Y’

Actually, appendix 8 is entitled"Cause and Effect of Brrors in/B%s—Pressure

% Data'! The importance of correct data Is emphasized Ly the fact that an
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/ article was apponded tc the text. ' ) :

'All of the texts referred to hiva stressed accuracy of reservolr pressures
for calculating both reserves and back-pressure tests. The deliverabillty

,'iest“is a8 back-pressure test and the results are used by this Commission
as a reflection of.-reserves.

| would Jike to offer the Identity of the authors of tha publications

quoted here.

E. R. Corliss is an engineer for Southern Union Gas Company, Dallas,

Texas. »

. o . The :

8. C. Craft, Professor and Head of/Petroleum Engineering Department

of Loulsta;a State University.
; ' M. F. Hawkins, Jr.,Professor of Petroloum Englneering at'Ldu!sluna
State Unliversity.
John M. Campbell, PhD,,Chalrman of the School of Petroleus Enginesring
at the Unlversity of Oklahoma. | _
Donald L. Katz, Professor of Chemical Engineering snd Chalrman Depacrtment : %
of Chemlcal and‘ﬁatalfhrglca! Engineering at the Univarsity of Michigen.
David Cornell, Assoclate Professor of Petroleum Engineering at Oklahoma
_Stafc University.
Rlﬁi Kobayashi, Associate Professor of Chamical Enginsering at The Rice | Ea
Institute. | ’ ‘ 5
Fred K. Poitunann, Supervlsbr,ot:thc Enginsering Departmant, Research BX)
Organization, The Ohio 0il Company.
thn A Vary, Chlef Reservoir Engineer. Michlgan Consolidated Gas Company.

Jack T, Elenbaas, District Engineer, Production and Pipe Line District,

chhlghn Consolldeted Gas Company.

Charles F. Weinaug, Professor and Chalrman of the Department of Petroleum

Engineering, Unlversity of Kansas.
E. L.‘Raullns, Senior Petroleum £nglhe9r. Petroleum Experiment Station, U.S.
Sureau of Kines, Bartlesville, Oklahoma.
M. A. Schellharéf, Assoclate Natural Gas Eng!neer,’Petroledm Experiment
Station, U.S. RPureau of Mines, Bartlesville, Oklahoma.
Theso people represent allzphases of the Industry,-research, education and
application. The emphasis placed on the accuracy of reservoir pressures

is tpressive to me.
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ISOBARIC MAPS ‘

The four plats are of the saﬁo area of the 3lancio-Mesaverde Pool. The lines
and culors reflect pressure contours. The contour Intervel s 50 pounds. All
ﬁressures were taken from the annual delivergbility tests fbr th§ years Indiceted, The
black arrow near the center of each plat idéntifles the Pubco Petroleum Corporation State
‘#6 well located In the southwest quarter of Section 36, Township 31 North, Range
9 West. | -

The producilon-reserve-ratlo of the w;lls has not been unlfo%m, Any well which has
ﬁroduced a higher percent of its reserves over a glvﬁn period of time shows a faster rate
of depletlbn and; therefore, a faster pressure decline, |
} The plats'reflect that the State #6 well was In an aréa'of hlgher pressure
during 1954 and In-1957. In 1960 the pressure had been reduced in the Immedlate
area and by 1963 the pressure was much further reduced and over a wider area.

In I9Sh_the State #6 wel) had a pressure of 1042 poénds which is In the pink
contour for pressures between 1000 and 1050 pounds.

In 1957 the State #6 was stlill In the higher pressure contour of the areas,
| Remedlal action was performed in 1959 and 1960 which resulted in higher
“production rates. Reconnection after the 1960 remedial action was May 27, 1960.

The October 14, 1960 pressure of the State #6 well was“more4than Sowqpunds below the then
existingxhigh pressure contour In the area.

The 1963 pressure for the well was 142 pounds beiou the high pressure contour.

In my opinfon, the high rate of withdrawal of gas by the State #6 well In
relation to that of théjg€fset ﬁells contributed much to the cause of the low

pressure pattern.




PRODUCTION fihAP EXIoIT boe 8

This bar-graph sfows the cumlalive production dor egch of {he wells identified

. on the exhibit. The first step of each var shows the cuwlative volume produced thru
195 JXXEXBEX The last step or the top of each bar shows the cwwlalive BRENEXYIUX

~volume produced by each well thru 1963

The Pubco State #6 well was reworied in 1950 - XFEXXXE the rraphic position is
where the production line crosses the 10 billion line. The rate of increase in

cumulative production IXS¥KEXERX is much hirner from that time one

Each of the four offset wells production history shows the annual rate %o be

rel&tivély constant sinco that time.

-The horigontal line at 4.4 Billion Cubic Feet represents the average of the

i . totalE production for the four offset wells.

. The horigontal line at 17.8 Billion Cubic Fect is the total cumulative
production for the fomr offset wells at the end of 1963 at wnlch time the Pubco

State #6 well had producsd 18.1 Billion Cubic Feat.

The Pubco State #6 well has produced rore 2as each year since 1959 than the
sum of the four offset wells. In 1963, the State #6 produced more than one Billion

Cubic Feet more than the four cffsst wells,

In my opinion, based on the pressure and production history, the Pubco State #6

well)Y has crested a low-pressure aeea around the wellbore. This pressure-~-sink causes

the deliverability and, thus, the allowable to be too high to accurately represent

the reserves under the drill tract.
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This chart shows the allowable assigwment as would occuf using an acreage

PRI A1

'
L

allocation factor of 1732.13 and and A x D allocation factor of €,302097. These
factors are the averages of the factors used for actual sllocations from March 1963,
through February 1964, This seicctlon was made early In the year to spply average
monthly allowsble comparisons,

Specifically, this chart shows the relationship of the allowable assignment due to

RIS T

acreage and that due to deliverabllity. The horizontal scale is per well dellverabliity.

! and plotted in million cublc feet per day. The vertical scale Is the monthly

alliowable as would be assigned by the Wattors. The lower line represents

the allowable due to deliverabllity of the well and the space between theyllnes represents .
the allowable assigned for acreage.

The proration formula |s designed to allocate 25% of the allowable by acreage and
75X by acreage times deliverability. This occurs on a pool basis, not on ; per well
basls. Examples of the percent of allowable based on delliverabllity are as follows: at
a deliverability“of 100 MCF, 26,.7% 6% the allouabio’ls assigned by deliverabllity;
at 500 HCF, 64.5% of the allowable; at 1000 MCF, 78.4%; at 5000 MCF, 94.8%; at
10,000 ncr; 97.3% and at 30,000 MCF, 95.1:. ' |
| The problem here concerns only a few ;ells. Of the 190} wells tested In the
| i Blanco-Mesaverde Pool In 1963‘ only 189 wells hed a deliverabllity higher than
one million cublc feet per day. Of tée.l89 wells, only 29 wells had a dellverability
{ : in excess of two million feet per day and 8 of these had a dql[yeraplll;y over

f - " three miillon fest.
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This chart is presented to show the > -
Speclflcally/fcr the higher delliverability wells where the dellvefablllty«affects the

allowable to such a high degree.
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DELIVERABILITY CALCULATION FORMULA

Deltverability = Q x (Shut _tn pressure’~ (Deliverability Praasy,mf
(Shut in pressure) - (Working Preesure

1¢ Q:ig:rthesaverage daily volumy of gas that a well flowed during the test period.

‘2. Shut-in ’pras’sur:’e. This is a measured pressure at the wellhead after the well
has been shut~in seven daysl.

3+ Working pressure {s a pressure which is measured while the uell is flowing.

If the well is flowing through the tubing it Is measured on the casing.

If 1t {s flowlng through the casing, it {s measured on the tuding. .Ihe
difference in pressure between the shut=-in pressure and the working pressure
s knoun as the draw doum. 4 general statement which can be sade is that
“all other things being equal, the smaller the draw doun the higher the
deliverability”. Also the swaller the draw douwn the greater the elemenit

" of potential mathematical error in the deliverability calculation.

4. Deltverabtlity pressure {s not a measured pressure but is set by the
Commission for each pool. In the Blanco Yesaverde Pool it is 80h of the
Shut=in pressure {Fc). In the Basin Lakota Pool it is 50% of the Shut-in
Pressure.

5. & = Average pool slope of the back pressure curve.

As may be sean from ths formula, it Is very:important that the shui~in pressilre

be an accurate pressure because Il ‘appears twice in the formula and the deliveradbility
pressure Is directly related to the sRut-in pressure« JIf the shut-~iIn pressure

used fs erronevusly low the effect is always to increase the deliveradility of a

well. The reason for this s two fold. RFirst, if the shut-in prsssure of a well

is lower than other welis in the pool then the deliverability présaure, _béineo
directly related to the shut-in pressure, is also low. Sacoendly, If the shuts

in pregsure is low 1% approaches a value nearer the »...e of the working pressure
making it appaar that the well has drawm doun lesg than it actually has.
Mathematically the effsct of this in the adove msentioned formula is to make the
denominator in the formula smaller and this causes the raesulting multipllier to

be larger, therefcre the effect of using an erroneously low shut-In pressure (s

' to glve an erroncously high deltverabtlity uhiok does not truly reflect the

abtlity of the well to produce gas. ZTheoreticaliy, the shut-in pressure used in

the deliverability ocalculation should be the reservoilr pressure in the well’s drainage
area an’ this {8 not necessarily the pressure wneasured at the wellbore.

ng, *
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ALBUQUERQUE, M, M.
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NEW MEXYICO OIL CONSERVATION COMMISSION
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T3 REGULAR HEARING
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!§ IN THE MATTER OF: Application of Pubco

Petyoleum, CoOX Qration.for_reCision of _an
administratiﬁg determination under Oxder
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'BEFORE : Elvis A. Utz, Examiner

TRANSCRIPT OF HEARING




e

Rt

1
e@

-

ARSI

[N

A »
Lo
| SN

an
L]

~ v

A

L

dearnley-meier

DEPOSITIONS, HEARINGS, STATE MENTS, EXPERY TESYIMONY, DALY COPY, CONVE&TIONS

SPECIALIZING IN:

H?Ov;'leMS BLDG. ® P. O, 8OX 1092 ® PHONE 243-6491 @ ALBUQUERQUE, NEW MEXICO

PAGE 2

MR. PORTER: The Commission will take up the next
case, 3105. This is an application of Pubco Petroleum
Corporation for recision of adﬁinistrative determination
undexr Order No. R~333;F,‘San Juan County, Ne@ Mexico.

MR. SPERLING: If the Commission please, I am James
E. Sperling of Modrall, Seymour, Sperling, Roehl and Harris,
Albuquerque, appearing for the applicant, Pubco Petroleum
Corpsration. Associated with me in this matter are Mr. W. A.
Keleher, Mr. John B. Tittman of the firm of Keleher and MclLeod,
Albuquerque, New Mexico.

MR, POkTER: I would like to ask for other appearancd
in the case at this time please, Mr. Morris.

MR. MORRIS: If the Commission please, I am Richard
Morris of Seth, Montgomery, Federici and Andrews, Santa Fe.

I wish to enter my appearance for El Paso Natural/Gas Ccmpany.
Associated with me in the case will'be Mr. Ben Howell of the
Texas Bar who will handle the case for El Paso Natural Gas
Company.

I»ﬁlso wish to enter an‘appearance for Southern
Union Gas Company and Southern Union Productiéh Company and
also for Tenneco Oil Company. Associated with me for Tenneco
0il Company will be Mr. J. D. Moon of the Texas Bar Association
At this time if I'm nét out of order I would ask that the

Commission give consideration to allowing all interested partig

S
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in the case a reasonable period of time following the terminati

of this hearing within which to submit their written stitements
of position. We feel that this matter is of great importance
to the industry and to the whole system of prorating gas in the
San Juan Basin and we wish -to make our positions known with
some precision.

It would perhaps simplify the position of the other
interested parties in this case if we could know at the outset
whether we would be allowed a reasonable period of time
following the expiration of this hearing within which to
submit such wﬁitten statemsnts.

GOVERNOR CAMPBELL: Mr. Sperling, does Pubco have
any objection to this procedure of permitting a reasonable
period of tiﬁe for the submission ofisFatements of position
by other parties appearing in the caséé'

MR, SPERLING: No, we do not.

GOVERNOR CAMPBELL: They must be on your side.

Mr. Morris, how long a period of time are you thinking about?

MR. MORRIS: We Qdﬁid request two weeks to submit
the printed statements, but if the Commission would desire
more speed I am sure that it could be done in a shorter period
of time. |

MR, PORTER: The Commission will grant a two week's
period of time, two weeks from today as a deadline in which

the interested parties may file a statement of position.
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MR, MORRIS: ‘Thank you.

MR, PORTERz¥

Any other appearances?

MR. DURRETT: If the Conmission please, my name is
Jim Durrett. I am appearing on behalf of the étaff of the
0il Conservation Commission of the State of New Mexico.

MR. PORTER: Aﬁy'Other appearances?

MR. SPERLING: If the Commission please. I would
ask leave to make an opening statement in this matter. I
think it“will lay the groundwork and clear the air for what
welexpect to present in the way of testimony and éVidence,

- This“matﬁér is before the Commission on‘the applicati
of Pubco for review of the actién}taken by,the Commission throu
the Aztec District Office to the effect that a determination
had been made by that office that the shut-in pressure neasured
as a part of the annual deliverability test for 1963, for Pubco
State 6 well which of course will be identified specifically i
the testimony Pn2 s identified in the application.

Anyway, a detemination was apparently made by the
Commigsion staff that the shut-in pressure for the State #6
well as a part of the deliverabilitykformula was an abnormally
low pressure in their opinion.

The authority under which the Commission acted was

stated to be Order No. R-333-F, which was adopted by the

Commission at a hearing held in 1962 in Case Number 2695.

yh
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Now, generally this order relates to the taking of
annual deliverability tests in northwest New Mexico and as the
Commission knows, the provision for the conducting of annual

tests on each well is for the purpose of determining the

'deliverability to be assigned to each well. This, of. course,

f

is in direct relationship to the allocation of the allowable
for an .individual well.

Now, it is our pdsition that a reading of the
testimony which Was-taken in Case No. 2695 makés abundantly
clear that the reason for the adoption of that rule from
which I will quote at a later point was that it was believed
that certain inaccurate pressure readings were being taken in
connection with annual deliverability tests.

Those inaccurate readings being largely caused by

the presence or suspected presence of liquids in the hole or

‘by virtue of restrictions which existed between casing tubing

measureabilities which resulted in an unrealistic picture
insofar as shut-in pressure was conceraed.

I tﬁink thét the sense or the entire sense of that
earlier heéring is quite evident from the testimony as
reported and we will be referring to that testimony, specific
parts of it that relate to the action taken in this case will
be pointed up in some deﬁail.

Now, there was very little controversy insofar as
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this initial hearing was concerned. The sense of it being
as I4£ave stated that problems did exist where inaccurate
pressures were being reported and which needed correction
obviéﬁsiy becausgse of the distortion of the deliveragility
formula as a result of their introduction therein.

As I say, recognizing that the Commission adoptéd
Order No. R-333-F and provided that when it was determined
an abnormally low pressure existed, then oné of three methods

could be employed’ for the correction of that abnormally low

pressure which we take to mean inaccurate pressure and those

‘three methods are as follows: 1 - A Commission designated

value for the shut-in pressure. 2 - An average shut-in
pressuré value oh offset wells completed in the éame zone and,
3 - a calculated surface pressure based on a méasured bbttom
hole pressure and such calculation to be made in accordance
with the 0il Conservation Commission Back Pressure Manual #7.

It is quite apparent from the reading of the rule
that there is no criteria or guide rule set up in the rule
itself upon which a determination is to be based as to what
constitutes abnormally low.

Obviously it has to be measured against something
and the suggestion is that in the reporting of a particular
shut—in‘pressure for a particular well an-obviOus discrepancy

must apparently exist between the shut-in-pressure for that

N
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is concerned.
If you start fooling around with that formula by

the introduction of inaccurate shut-in pressures in the formulgy

'then_you have destroyed the value of the formula itself insofar

as an indiviﬁual well is conc@rﬂéd and you have robbed the
particular well against which this action’is taken of it's
true share of the market as recommended on the basis of
deliverability which as I say is a rule of the game.

Néw, we're in a little peculiar position in this

kind of a matter. Ordinarily before action is taken it is set

for a hearing, and the pros and cong' are investigated. 1In

this particular instance the action has been taken and we\are>

‘here in the position of going first and trying to show what

we asgsume to have been the reason for the taking of the action |- -

and why those reasons are invalid reasons.

We necessayily are anticipating what the staff has
in mind so far asrtheir evidence is concerned because being
the applicant we show ocur cards first. With that in mind
we may be required to use considerable rebuttal testimohy.
We expect to p?esent our caSe‘in chief along the line that
I have indicated and at this time we have cne witness, Mr.
Charles Ramsey who should be sworn.

MR. PORTER:; Mr. Ramsey, would you stand, please?

(Witness sworn.)
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CHARLES RAMSEY

called as a witness, having been first duly sworn was examined

and testified.as follows:
(Wwhereupon, Applicant's
Exhibits No. 1 thrxough 7
were marked for identifi-
cation.) '

MR. SPERLING: For the Commission's information, Mr.
Durrett has made available to me a number of copies of Order

R-333-F which will be of interest to the Commission I'm sure

and I'll make those available at this time,

DIRECT EXAMINATION

BY MR. SPERLING:

Q State your name, address, by whom ydu are employed

~and in what capacity?

A I'm Charles Ramsey, Junior. i reside at 2905 Cagua
Drive, Northeast, Albuguerque, New Mexico. I am presehtly

employed by Pubco Petroleum as a reservoir engineer.

o] You have not previously testified before the
Commission? |

A No, sir, I have not.

Q Would you give us a brief resume of your background

educationally and experience-wise?

A I attended the Colorado School of Mines from 1954
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through 1958 and received a degree of Peﬁroleum Engineer in
1958. Since graduation I have spentﬂattth}/?f six and a h;lf
years as an active reservoir and operations engineer. I was
employed by Tenneco 0il Company for five years in Oklahoma and
Loﬁisiana as a reservoir engineer and operations engineer and
for the past one and a half years I have been with Pubco as a
reseryoir‘engineer dealing with reservoir studies in the

S4an Juan Basin and elsewhere.

Q In the course of the performance of your:dﬁties as
an engineex you have had occasion have you not to make a study
regionally as well as locally of réServoir conditions in the
San Juan Basin and pérticularly in the iﬁmédiate areé of this
well in gquestion?

A That is correct.

Q We have referred £0 Pubco's well, State #6. Would
you identify for the record the exact location of this well?

A Yes, the State #6 well is located iﬁ Unit L of Sectid
36, Township 31 North, Range 9 West in San Juan County, New
Mexico. It is in the Blanco-Mesaverde Pool.

Q If you will, Mr. Ramsey, give us a resume of the
history of this well.

A The State #6 well was completed initially on Jdiy
23, 1852, as an open hole completién with pasing set above

the Mesaverde Section. We worked this well over on two

n
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occasions in 1958 and in 1959, by perforating the tubing to
allow the tubing and casing to be in communication due to

casing problems in the opén hole. In 1960 we evidenced a

'serious casing leak in this well, as shown by gas escaping

2
Q
5
2
x -
g f from the well around the well bore. We located this casing
2z ‘ ' .
K £ g leak at 640 feet and repaired it. We redrilled the well and
% . = ’ “ |
; § % set casing through the entire Mesaverde Section at that time
; oo X <
) s B8 % and completed the well through a total of 395 feet of
T4 g o
o R : , ] . .
= § Z perforations in the Cliffhouse, Menefee and Point Lookout
SRS S
— g 8 Sections of the Mesaverde. So essentially, since May of
ao s ‘ .
5 e 3 e :
E;*,g p 1960, the State #6 well has be=n a new well relative to 'it's
a e B . 3
. > 02 g earlier completion,
= I i
s 1 3 Q One of the matters which is at issue in this
1 as 3 g
. — % =

. prpceeding‘is the conducting of the 1963 deliverability test

for this particular well. Would you explain to us and refer
to what exhibits you have there with reference to the
conducting of this test, the results obtained and so forth?

A . The 1963 annual deliverability test on the State

#6 well was conducted according to the regular test schedule

from March 30, 1963, through April 14, 1963. The test was
conducted in strict accordance with the rules as outlined

in Oxdexr R-333-F and it was filed on the standard form,

C-122A., The significant results of this test were that we

measured a shut-in“surface pressure of 708 pounds per square
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N " inch absolute ané using this pressufe and the other measured
¥ (e}
? § factors we calculated a deliverability of116,7l6 Mcf per day.
! [+
f fﬁ % 0] You state that this was a measured shut-in pressure;
‘. (v}
ba éé g o in what fashion was it—measured?
:;A § 2‘ A This shut-in pfessure was measured invaccofdance
e @ g ;
' ;g é % with the tésting rules of Order R-333-F by a dead weight test
% SR % % gauge at the surface at the end of the seven day shut-in
wo 5 .
o ‘§§ % % pressure.
i %é_ g % Q Were there cther tests conducted, no£ as a material
§ \ ;; g é or regquired portion of the deliverabiliéy test, but in any
§ ‘ 'éé é § other test for your own information at that time?
é? f é A Yes. For our own reservoir purposes we‘conducted a
— ¢ i — ,
§§ ‘gi §f bottom hole pressure static flowing survey in this well during
= & the annual 1963 test. The results of this survey'are'éhown
. on, I believe this is Exhibit 1.
o B ' Q , Now, you have referred to what h%s been marked as
; Exhibit ﬁUmber 1 Pubco and have stated thét this recounts

results of a flowing preséure survey made at the same time
that the annual 1963 deliverability test was being conducted.
Would you summafize briefly for us and tell us the sigﬁificant
information that's contained on this report?

A Yes. Let me describe first the mechanics of taking

the test. The test was run by the B & R Service Company,

Incorporated. It is a bottom hole static measurement of the
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,,,ii,,,,,,,,,.ii,i,,i,,,,,
2 f£lowind pressure jn this well duxrind the annual deliverability
23 o _ .
) 4 test of 1963. 1t was measured by @ mechanically recordind
4
[+

pressure gauge yun to the bottom of the rubing.

ii L. <> 8 ¢ oW, if you'll refer to the figures on the 1eft—hand
| o K ) ' - :
i e . : . vty .
! 8 3 coluxn 1N the lower portion of Exhibit 1, you'll see that this
§ = % % is a multi—point rest in which we measured pressures fyrom
; i# &:‘3 3:.: % '-':' .
i , o g B the gurface as indicated py the 1ubx icato¥ measurement there
E (o ¥ e : : ’ ) . .
i Lo % at 1,000 foot jntervals to the bottom of the rubing at 4,949
{ T ‘
= |
£ % 3 eet. The pressure measurement gauge at the gurface at 659
] s % = '
— % $ pounds, as ghown in the middle figures at the rop, was checked
a = ” }
i n m— >» g ) B .k' .
E; 2 6 very closelyY within three pounds py the deadweiqht rest
o - .
=y 'i g -measurement“of 662-pounds at the gurface. go that wefhave an
—— F
] = ?« ! ' -
. = 2 % accurat? pottom hole pressure measurement here.
R s |
- Now, I might point out at this point that the
rubing depth of 4,949 feet jg sone 153 feet pelow the mid-
i‘ point of the perforations of the Mesaverde Reservoir. The -
mid—point of the perforations being the~normal point at which

reservoir pressures are measured. The-significant yesult of
this rest, a8 ghown in the right—hand column of figures: is
that a 9as gradient was determined from the gurface to T.D-

proving that thexre were abgolutely 1° jiquids in the hole

during the flovw period of the 1963 deliverability test.

Q po you consider the yesults of this rest, a8

reflected py the exhib3t, are accurate rests?

y e oW
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A Yes, sir. I think that thg‘confirmation of the
deadweight test gauge and the pressure gauge show that this
ig an accurate measurement of the bottom hole pressure and
that theiabsence of liquid in the hole at this time’would
indicate that the surfacé pressure measurement is apkaccurate
reflecﬁion of the bottom hole pressure measurement.

Q As I undexrstand it then, the information‘whiéh was
gained from the running of this extra or aéaitional test at
ﬁhis tinme coiqcidentally confirmed test results which are a
part of the deliverability test itself, is that correct?

A Yes,‘sir, that is correct.

Q  When were you first aware that there might be sbme
question so far as the Comhiésion was concerned as to the
1963 deliverability test?

A We were not specifically notified by the Commission

of any irregularity of the 1963 test until our Notification of

‘Change of”Deliverability later this year. However, in 1964,

we received a letter dated March 19, 1964, from Mr. Arnold
of the Commission“s Disérict 3, and this is Exhibit 2. This
letter essentially was a request that we measure by & bottom
hole pressure device the shut-in pressure at the end of the

7 day siiat-in periocd during the 1964 deliverability test.

Q Was such a bottom hole pressure test, which in effect

was a shut-in test, run at the request of the Commission?

/i’rr
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):\ Yes, it was. The results of this test are ghown on

Exhibit 3. This again was a mechanically recoxding pbottom
hole pressuxe gauge which was xun by the B & R éervice Company
In this case we again ran the pressuré gauge and
' measured the pressure at 1,000 foot intervals to the bottom
of tﬂe tubing at 4,494 feet.‘;This teét was run at the end of
vthe‘74day ghut~in pexiod of the 1964 deliverability test so
we are measuring in thié case the bottom hole pressure at
the end of the 7-day shut-in period.
The géﬁge agaih was, it's accuracy was confirmed
by the deadweightytest measurement at the gurface of 685 pounds
compafed to 687, & small two-pound difference there, and the
significance of this test is that again we proved t%at there
wexe absolutely no liquids jn the hole to a/depth of 4,494
- feet, which is 153 feet pelow the mid-point of the Mesaverde
pe;forations.

Q Now, the two tests to which yéu'have referred as
shown in gxhibits 1 and 3 wexe taﬁén approximately:a year -
apart. What is the relationship beiween the two of ther.
what do they ghow, what do they prove insofar ag accuracy of
measurement is concerned and -absence of intexference of some
gort from extraneous métters that would affect the accuracy
of the preésure? |

A I believe we have ghown conclusively with these
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that in the 1963 deliverability test and the 1964 deliverability
test specifically that there was no ligquid interference with
the surface shut-in pressure measurement and this of course
would foilow that the surface shut—ih pressure measurements
is thérefore an accurate reflection of the bottom hole
pressure.

o] You staéed in reséonse to an earlier question of

mine that the notice of the question insofar as the 1963 test

was concerned was communicated to you or to your company in

March of 1964. What subsequent action was taken or what was
the next developrent insofar as this matter was concerned?

A On August 19, we received a letter dated August 17,

1964, again from Mr,. Arnold of District 3. This letter ‘is

Exhibit 4. I'd like to just read this letter if I may.

*Effective August 1, 1964, the calculated deliver-

ability for your State #6 well, located L-36-31N-9W, Blanco

Mesaverde Pooi is k2ing corrected pursuant to Chapter II,
Section II, Paragraph 9 of Order R-333-F of the New Mexico
0il conservation Commission. It is the Commission's position
that the shut-in pressure previously measured and used for
the 1963 annual deliverability test was abnormally low and
does not accurately reflect the average reservoir pressure.
We have thg;efore corrected the shut—in‘pressure used in the

deliverability calculation by averaging its pressure with the
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deadweight pressures measured on the offset wells listed
below."

And they have listed heve a total of five wells,
Wﬁich are four wells surrounding the State #6 well and
including the State #6 well with their locations and
corresponding pressures,

"Gas supplement number»Nw 8492 is being issued this
date correcting your gas allowable effective August‘l, 1364.
The corrected deliverability for your well as recalculated is
8913 MCFPD. Revised Form C-122-A is attached.

If you have any questions regarding the above
action or find errors in the deliverdbility recalculation
please contact this office".

Tﬁis was the letter which we received and attached
to it, which I believe we have marked Exhibit 4A, is the
corrected form C-122-A which was referred to. If you'll
note in the lower left-hand portion of this form C-122-A,
there is a summary of the pertinent data concerned with this
deliverability test.

The values for Ps, the shut-in pressure, Q, the
flow rate, Py, the working préssure;rgé,xthe deliverability
pressure and D, the deiiverabilify, are listed here. The
colunn on the left is the original measured values measured

by us in our 1963 test and the column on the right are the
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‘; g values, adjusted values, proposed by the Commission.

; § You'll note here that the significant changes are

? g in P which was originally measured at.708 and has been proposed

e v
; i éé % o to be adjusted to 775-pounds pexr square inch absolute. The
g .;;‘ § 2 flow rate they have held constant in both cases.
i 3¢ - 2
5 >§§ é ,g _ ihe working pressure has been held constant in both
§ R % % cases. -The deiiverability pressure which is a function of
| X < , .
E§ - 3%; E % Ehe shut-in pressure has beén changed slightly and the result
i ﬁﬁ‘ g % is a deliverability change from 16,716 Mcf to 5,513 Mcf which
| Li as 8 2 ’ : ,
5’ :: g é is approximately a 30% reduction in the well's deliverability.
i a = ¢
§ - ‘ég é g Q Now, Mr. Ramsey, do you éonsider that the 1963
; » é:' 5 ‘ét shut~in pressure, as measured at the time of the conducting
—_ ¢ 3
E; 2 § of the 1963 deliverability test, was accurate and truly reflects
4 as @ 8 ‘
L o the stabilized bottom hole pressure as of that time for the

\
e

reservoir frém which the State #6 well is producing?

= A Yes, I certainly do. There is no doubt in my mind .
by the way that this 1963 deliverability pressure, as measured, | -
of 708 pounds accurately reflects the bottom hole preséure and

-is a reflection of the truenbréssure within the entire reservoiﬁ

from which State #6 is draining.

Q what do you base that conclusion and that opinion

on? What data, what information do you have, what studies

have you made?

A Well, let me say to start with that it's my under-~
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A deliverability test. So you can see that this is a rather

We ﬁave plotted the 7-day shut-in surface pressure
in pounds per square inch absolute on the vertical scale
increasing from 200 Psi up to 11 pounds per square inch.

We have plotted on the horizontal axis the cumulative
gas produced as measured and sold-into the pipe line from
this well,

A little background on this curve. Theoretically
according to reservoir engineer equations this curve should
show a straight line decline relationship between the shut-in
pressure and éhe cumulative(gas produced. In other words, we
shouid be seeing a straight line decline,.

Actually this well»was compleged at 1102 pounds in
1952. It declined rather steadily to 1,061 in '53, 1,042 in 'S54

1,021 in 55, and 997 in '56 as reported during the annual

straight line and what I would call cerEainly a normal decline.
Initially on this pérticular well in the time period
of 1956 to 1959, which would be somewhere herxre in the gas
prbduction range between 5,000 and 8,500, we experienced this
very severe casing leak. This casing leak was evidenced by<
Qas escaping all around the well at the surface and we actually
found a hole in the casing at 640 feet. This casing leak has
been the cause for this sharp dbwnward change in pressure

decline in this short interval of production. The reason being
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pressure was a very normal pressure with reference to this
decline.

Now, I've plotted here the proposed adjusted pressure
of 775 pounds per square inch which the cOmmission“haé
proposed. It's also quite obvious in.tﬁis case that this
pressure is considerably out of line with the normal constant
steady decline of this well. I would say that the 1963 pressuré
as measured would certainly be a much more noimal pregsure than
the 775 pounds as pfoposed.

Q You have shown us that the pressufe decline in this
well has. been consistent and almost classic with the cumulative
gas p;oduction‘as a. point of evidence upon which you base
your opinion that the reported pressures are accurate pregsures
in all instances, including'i963. I think you mentioned a
factor previously as one of those which could increase the
accuracy of a shut-in pressure reading. You have to my mind .
eliminated the liquids, you have shown the preséure higtory
of the well; another factorﬁthat YOu mentioned was the
stabilization of a pressure as being nne which affected the
true representatioh of the pressure which is being used in a
particular instance. What evidence do you have of stabilization
of this pressure?

A In orderito see this clearly, let's refer to, I

believe this is Exhibit Number 6.
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Iincorporated, asz a bottont hola pressure hulldud survey.

survey wag initiaied Seprtembor 4, 1964. Whato we are doing

mechanlicalliy heve is running a wmechanical rocording vrassure

gage to the bottom of the well

buildup after the well has been shut-in. - ¥e shut the well in

~

it ne

sottom of

September 4, 19264, wan the vrogsure bomb

hole and left the well shut-in for 7 Ducing this tine

days.

we recorded the pressure change, the pressuce incereasse at the

-

noy vocorasd the

»bottom of the héle in t£he State #0 well. °
data in the »eton hole pressure
measuring device.
pregsures so that wé‘can continue to xrefer to suriace pregéure
in pounds per sqguare inch absolubte.
of this bottom hole pressura to the surface hy means of ihe

cecognized formula.

xnibit 6 -k here. We hove called this & reservoir prossure

buildup., It is

¢ ghut-in surface przgasure

to record bthe rogervelr prassure
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We have =shovdn ot i e isoniot oo that one weldl wins shaos
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in for 7 davs, thoe tine increasing oow moevo ar the Joit to 7

days ai. the vight. e have olottod on the veveical auwis tho
shut-in surface pregsure, which iz the pyassuce accoually

measured at the bottom of the hele and couvrected rovitinely to

the surface pregsure from 500 vounds up to 580 pounds on tLhe

scale. The average Auvgust line pragsure for this well was

been shut--in for 30 winutes, the pregsure haod increased o

646 pounds per square inch absolute. ¥Yrom the shut-in cine

of 20 minutes it gradually, the pressure gradually increased

LK . N .
toe a pressure of 558 nounds pey sguare inch abgsolute at app--

ot o

rox

imately & little less than two end a hali days.

From this period of two and a half days the pressure

as measured by the B & R Service people with a magnifying

mechanical recording readexy from theixr charts did noit change at

all, not one pound, from the 658 through the 7-day perviod, at

nch absolute. Now,

[Ty

which it was still ©58 pounds per sgquara

significance of this test is that we have a condition in the

the

State #6 well in which the reservoir nregsure wiil stabilize or]

o

become absolutely constant without change iu slightly over twe
days. This is proof that the entire resarvoir pressure f£rom w

State #6 is draining ig reflected accuvately and abszolutely at

the bottom of the hole in ihe State 6 well in 7 days.
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Now, I might poiﬁt out here also on this particular
test that this was not taken in connection with an annual
déliverability test. However, thé weil was producing for 127
consecutive days prior to th&s test into the pipeline with no
choke so that we certainly had a very stabilized pressure
drawdown condition in the well as compared with the 21 days
required by the Commission under-a standard test, we had 127
days or a much moée severe flow period which would make this
information very much more valid.

Q Was the Commission advised that £his latest test
that you have been falking about was to be conducted?

A Yes, sir, we notified them by télephone and also
by letter of the ﬁest.

Q Was an invitation extended £o witness the test?

A Yes, sir, it éertainly was. |

GOVERNOR CAMPBELL: Was it witnessed?

A Frankly I am not sure.

MR. KENDRICKS: No.

Q © We have been talking a good deal about the

deliverability formula, Mr. Ramsey, and how these factors,

shut-in pressures and flowing pressures and so forth ae

all related. I wish you would explain to us now how these
factors are related in the deliverability formula itself by

illustrating the formula, the values which are contained
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therein and anything you want to say about the formula with

—~ 2
o .
: % reference to it's application to this particular well as well
]
- % as all other wells subject to the rules of this Commission.
S
E - ?é § o A Let's refer here to Exhibit Number 7. I have a
é . ';; § g larée copy of it here I'll put up."This is merely a display
} ;g g '%( of the delibérability formula as used standardly in the
LS % % Mesaverde pool which we're all familiar with. To just refresh
s § 3 ‘

i = ‘gg E § everybody with these terms, we were calculating deliverability
it . %%_ g % D as equal to the flow rate, measured flow rate, at the well Q, -
li " : £ = '

‘i ;; g é which is a function of the shut-in pressure sqguared, less the

5 - ;ég é g deliverability pressure squared By, divided by the shut-in
5 - jé? § é pressure squared, less the working well pressure squared,

g E; g § which is essentially the floﬁing pressure of the well corrected
| = § ¢ |

for friction. These powers raised to the slope of the
particular pool and this area within here, within the brackets,
raised to the power N is what is commonly called the multi-

plier. Now, in essence what we're talking about here is a

deliverability which is directly related to the flow rate and
the pressure drawdown which is represented by P minus P.

It is very significant that the pressure drawdown and the flow

rate are immediately related to one another. MNow, in the case

of State #” we have measured an accurate representative

reservoir pressure of 708 pounds per square inch which is a valye

of Po. We measured a corresponding flowing pressure p,, and
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e e

a cérresponding flowing rate of Q. If thege factors are used i

this equation, and they are the only factors that should‘be

used in any equation, W€ will come out with the coryrect

we adjust the Pc value and only the p. value. In my opinion
tﬁis would destroy the validiﬁy of the entire formula because
the flow rate and the flowihg pregsure are also dependent
upon the txue P, va%ue. so that in the case of tbe adjusted
igpresgure, which is a highex pressure, the state #6 well
would be forced to use this pressure alone in the foxmula
and it would n6tireceive the actual penefit of having that

pressure to give it a larger o rate at that particular drawdown

sec if the fyue pyessure was 775-pouﬁdsi as proposed, then the
flow rate would be higher and the deliverability would actually
pbe the same.

Q You are saying then that if ydu fiddléd around with
one of the factors in that formula you have to fiddle around
with all of them in ordexr for them to‘be accurate?

A bThat‘s correct. since they're all inter—rélated.
1 don't think it's mathematibally'corredt to change one
pressure and one value, specifically the P value, and leave
the rest of the factors alone.

o) The rule that we ralked about earlier says that if

\ there is a determination>that an abnormal shut—in'pressure

-
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- -
exists that one of these€ three nethods may pe used to adjust

that pressure. Tn this instance the cormission has chosen o

use, even though 2 pottom hole pressure was available, an
avexage sﬁut—in pressure of all offset wells and the significan
part of this is completed in the game 2zOne- Now, I want you
to demOnstraté, Mrcikamsey, the zones from which the-State #6
well is producing with relarion to the zones from which ‘the

offset wells axre produciﬁg. 1 think you have @ cross gection

3

2

:

*

- _ (whereupon. applicant‘s
3 : Exhibit 8 marked for

S identificatioﬁ.)

2

%

S

\u

A This 18 what we might»call a gub-surface comparison

of the Blanco—Mesaverde conpletion data'surrounding the pubco

SPEClALll‘NG INs

gtate #6 well refexrring now to Exhibit Number 8. Wwe are in
the particular area of gections 35 and 36 of 31 North, ° west:

‘and gections 1 and 2 of 30 North. 9 West. the gtate #6 well

we have ghown with the green arrow here and the four surroundih

wells which have been averaged pressure—wise with state #6

to come up with this reservoir pressure averadge ayxe shown in

red. Now. we haveé raken actual photographic copies of the electtric

loqé of the surrounding wells and just adjoin them one next to

the other on this exhibit. with the exception of the pelhi #2

Prichard Well which is located, 1 pelieve. jn unit H of gection

1, 30 Noxrth, 9 west, which blew out pefore they were able toO
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log the well and thece is no log on this well. We have spotted

on these jndividual logs the perforated intervals as reported
on the comnission forms and we have colored>these in inside

the well borxre in red. That 's what these red areas denote, with
the case of this open hole completion we have colored the entir
well boxe red. We have also éhaded in in yellow the individual

- L] L] ’ .
reservoirs or zones which have been open to the well bore as

* ALBUQUERQUE, NEW MEXICO

the result of each one of these perforatéd intervals in each
ijndividual well. Now, just take a look at these .wells, we have
them numoered 1 through 6. We have located them here as #1

to the gouthwest of state #6, #2 which I believe‘is an abandone
hole and has been replaced by this hole and we have not coloxed

it in, and #3 which are to the northwest of state #6, #4 which

1120 SIMMS BLDG. ® P. 0. 8CX 10920 PHONE 2436691

is State #6, and #5 to the northeast of state #6 ‘and #6 to
the southeast. Now, I might just priefly run thxough these
wells’to illustrate numerically the differences 3in perforated
jntervals and the differences in zones oOpen. In the Tufner
state #2, which is well #1 locateq_in unit A of section 2,

30 North, 9 west, ¥we have zero feet open in what is commonly
called the Lewis 6. We have two feet open in the Cliff House
section of the'Mesaverde, oone of the Ménefee gands are open;
32 feet of the point Lookout has been pefforated and we havo

a total of 34 feet perforated in that particular well. In the

Johnson #9, which is located to the northwest of state #6, they

e
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does the State #6 well. We are talking here about shut-in

-reservoivg that are open ir any particular well and we are

have a total of 5 feet perforated in thé Lewis interval, 25
feet in the Cliff House, none of the Menefee is open, 27 feet
rexforated in the Point Lookout, for a total of 55 feet. State
#6 well has 20 feet open in the Lewis interval, 78 feet open

in the Cliff House, the entire Cliff House interval in this
case, 122 feet in the, perforated in<the Menéfee, 19 feet
perforated at Point Lookout, for a total of 439 feet perforated
in the State #6 well. The State #5 has none of the Lewis opé;,
46 open in the Cliff House, 167 feet in the Menefee and 105 |
feet open in the Point Lookout. A total of 318 feet in State
#5. The Delhi-Prichard #2 is an open;hole with 165 feet total
open. Now, the significance of this is that it's quite obvious
that the wells surrounding State #6, the four wells which we
have colpred and shéded in in red in this exhibit have considert

ably different separate reservoir sections oxr zones open than
surface pressure which is a composite pressure from all of the

speakihg of averaging these pressures to represent a pressure
to be used with an individual well. 1In this case we have
accurately measﬁred the préssure of this individual well and

it would be my opinion that since these wells are in completely
different resexvoirs that the averaging method in this particu-

lar case would be far secondary to the accurate pressure that
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was measured.

Q What you are saying, Mr. Ramsey, is that the measdted
accurate pressure for State #6 is the only pressure which can
be used in connection with the,computation of fhe deliverabilit)
applicable to this well, that is if a fair application of the
?ormula principles is to be retained, is that right? |

A Yes, tir, because we have accurately measured our
pressure in this case, that is the only pressure that should
be used.

Q Now, we're getting into the anticipation portion of
jthefpresentétion of the direct on this.

GOVERNOR CAMPBELL: You are out of the fiddling
around portion?
MR. SPERLING: Yes, Sif.

Q You may have heard or will hear a suggestion that in
view of the differential in pressures as between the State #6
well and the surrounding>wells that this suggests the presence
of a local ‘situation which is sometimes referred to as a
pressure sink. I believe you have prepared some exhibits which
show that on a reginal basis throughout the Blanco—Mesaverée
Pool that these areas have varying pressures asbbetween differer
wells and different areas is actuwally the rule rather than the
exception. Would you produce those exhibits at this time?

(Whereupon, applicant's exhibit
9, 10 and 1] marked for identi

cation.)




LR

dearnley-meier «

SPECIALIZING IN: QEPOSINONS, HEARINGS, STATE MENTS, EXPERT TESTIMONY, DAILY COPY, CONVENTIONS

race 32

1120 SIMMS BLDG. @ P. O, BOX 1092 ® PHONE 243.4691 @ ALBUQUERQUE, NEW MEXICO

Mesaverde Pool, imn 1963, or in 1955, 1962. So we have here

A Now, we're calling these the 1963 iso-pressure map
we have marked as Exhibit 9, the 1962 iso-presgssure map we have
marked as Exhibit 10 and the 1955 iso-pressure map we have
marked as Exhibit 11l. ‘these are iso~pressure maps of tﬁe
major portion of the Blanco-Mesaverde Pool. They were drawn
from 7-day shdt—in Sufface pressures reported to the Commission
for each well on these maps taken éuring thé respective annual
deliverability tests of each year as indic&ted on the maps.
These maps are drawn on a contour interval of 100 pounds pér

square inch. We have colored in in the various colors, generall

with the low colors, the dark colors being the lower pressures, |

thé areas in between the 100 péund contour intervals 'so that
'iﬁ the case for instance of the 1963 map a purple color would
represent an area where all the pressures were below 600 pounds|
A red color'would represent an area where the 7—da¥ shut-in

pressures were between 600 and 700 pounds. A brown color would

represent an area of between 700 and 800 pounds. A yvellow colox

between 800 and 900. A pink color between 900 and 1,000 and a
light tan color between 1,000 and 1,100 pounds, a light green
coloxr between 1,100 and 1,200 pounds. First let me call your
attention to fhese maps in general. It's obvious from the,
shall we call it a hodgepodge of colors representing various

pressures, that there is no average pressure for the Blanco-

24
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R R . SR,
a wide pressure variation between wells throughout the field |

o e e

5.

E ~ between wells adjacent to one another which haémexisted
Af ﬁ§; }s ﬁistorically from 1955 —arly in the pool life up uantil 1962
% :§5»g§A % o and 1963. Now, just to emphasize some of these variations let
i f;;‘ 2 2 me read a pressure here of 1,043 pounds per square inch on the
: »5 '%E ; % 1963 iso-~pressure map which I believe that is in Section 21 of
e o I -
PR o vg g 28 North, 6 West. This pressure of 1,043 bounds is offset by
c.rn 1% :
f o3 :i E é pressures of 669, 667, 739, 705, 700. As an example that is a
; : g % rather severe pressure variance. As seen by these colors, this
; s %
; — g é “iype of pressure variance is occurring throughout the field and
’ a & x
fg 'éé é g has occurred. We hav? located on these maps the State #6
5 é; i é location in 1963, '62, and '55. I think that, well, I believe
: = z 2 )
] ;; 5 § that it is quite obvious that the '63 pressure,and for that

matter even the earlier pressures of the State #6 well are

certainly not abnormal from the total trend of the Blanco-

D Voo svovmpony

Mesavarde Pool,.

0 Now, Mr. Ramsey, you have shown us that there is a
pattern of variance in pressures throughout the field. Now,
you shocwed us earlier that with reference to the area within
which State #6 is located, that there are a variety of completios

methods, a variety of open sections, a variety of perforated

intervals. Do any of the conditions which exist locally in

that area contribute to, or explain at least to some degree

the variation that you find throughout the field itself?

— —_—
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A ves. 1 think that we, might use these different

completion intervals as Ve have shown on these particular four

COoryY, CONVENTIONS

wells surrounding State #6 as an example of the varying types

of completions that are present and the varying amounts of

ONY, DAILY

o
9
= .
. % ; different zones and completely different reseyrvoirs that are
1A [ » @
A e = z
o g open throughout the field and that would probably pe one of
13 ::{? §' % - "
“» gy 2 the predominant causes Of this wide pressure yariance through-
=0 e v ‘ ’
L = s g out the entire pool.
POF S 4 . & -
> : :
= % £ Q you've contouredcthese maps on 100 pound intervals.
¥ ¥ A % H . .
T s . » .
o Z g why did you select that‘interval?
2 3 <
E; e s A Well, the 100 pound interval is jin this case 2 pbroad
¥ a - .
. as L contour intexrval. 1t's quite obvious here that on the 100
— Q 2 : .
[ = = v i
i o z ’
= 1 3 pound'interval we have a large number of pressure variances,
A -1 b4 e i
-3 S =

_ of coursé it could have been contoured on any multitude of
pressure jntervals put the effect of those, particularly with
smaller’intervals of 50 pounds, 25, 16) 5, or 1, would have
been an extreme situatioh of the pressure variances that we
have. 1In fact with very much smallex contour intervals it woul
have been rather impréctical to contour these maps and they
‘would have been Very 3ifficult to interpret.

GOVERNOR CAMPBELL: Might have run out of colors.
A Might have had a big plack smear.
Q 1s there anything else YOu want to add with reference

to these exhibits?

-

A No, sir.

//
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"or approximately cut our deliverébility in half. Based on the
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wquld be the reduction caused by s#ch a deliverability

Q You have mentioned earlier in connection with other
portions of the direct testimony that the effect of the
introduction of what we consider to be the_artificiél shut-in
pressure into the deliverability formula for this particular
well has resulted in a decrease of deliverability calcula;ion
assignmenﬁ to this particular well of approximately 50 percent
from 16,000 Mcf to 8,000 Mcf. Let's talk about that a little
bit with relation to volumes and>full dollars.

A The effect of this proposed adjustment, as you say,

has been a decrease in our delivérability from 16,716 to 8,913

last year's pool production and the most recent allocation
factors, this would cause a reduction in our yearly gas productJ

\

from the State #6 well of some 990,000 Mcf per year. This

adjustment. I believe to Pubco this is obviousiy a vzry serious
reduction in that it represents a reduction in our income

to thisg well of $138,600.00 per year. That is the reduction
in the income to the whole weil. Of this, $17,300.00 will be
lost to the State of New Mexico in the form of royalty and
$1,000.00 or $121,300.00 will be lost to the working interest
owners of the well. So that this adjustment would quite
obviously affect our well quite seriously.

4] Do you have anything elge you would like to add as

Lon

;




L

dearnley-meier ré

SPECIALIZING IN,

DEPOSITIONS, HEARINGS, STATE MENTS, EXPERT TESTIMONY, DAILY COPY, CONVENTIONS

1120 SIMMS BLDG. ® P, O, BOX 1092 ¢ PHONE 243-6491 ¢ ALBUQUERQUE, NEW MEX/CO

no:ﬁ 36

a part of the direct presentation of this casge?
A No, sir, I don't believe so. -
MR. SPERLING: At this time I would like to offer
Exhibits 1 through 11 in evidence in this hearing.
MR. PORTER: Any objection to the admission of these
exhibits?’ The exhibits will be admitted.
(whereupon, Exhibits 1 through
1]l offered and admitted in
evidence.,)
MR, SPERLING:: That concludes our direct presentation
MR. PORTER: Does anyone have a question of Mr.
Ramsey? Mr. Durrett.
MR, DURRETT: If the Cdnnission pléése; I have one
or‘two questions of Mr. Ramsey.

CROSS EXAMINATION
BY MR. DURRETT:

0 Mr. Ramsey, coﬁcerning»your statemeht that the<
area surrounding the Pubco State #6 was stabilizéd,”how large |
an area are you speaking of? |

A I have no idea what the size of that area would be.

Q Well, at least it's a drilling block in your opinion
that the State #6 is on, is that correct?

A Yes, sir.

Q Do you think that the area stabilizes any further
than that drilling block?

A Frankly we have no information that would indicate
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: 2 there's communication between those wells and Pubco State #67?
A g A Communication between these wells within the reservoi
i o
i A S
‘3 H that are within the zones that are open?
L~
s X Q Yes, sir.
12 1
s z X . '
2 - § <§ A I imagine that there probably is. Now, I don't know
RSO g ~what your definition of communication is. They're the same
i v g2 reservoirs.
‘oo Ed
4 ﬂ;ﬁ 503 0 Drainage would occur and counter drainage between the
&8 % :
ST R wells, is that correct?
& [on 5o s z
T x °
j — g g A It does occur or it could possibly occur.
| a )
: s tg5 & % . . " . .
: “Eg 2 o Q It could occur if there is communication, couldn’'t
; s ,
: as i g it, Mr. Ramsey?
= | | '
s < Z A I would say that the reservoirs are all interconnecte
s as g &
. =1 s =
the ones that are open,
. (o] Are you familiar with the shut-in pressures on the
L e e A ~ |- -offaet wells surrounding Pubco State #6?
A Yes, I am.
' - Q Are those pressures the same pressures that State #6,
i .?__ so-to-gpeak, stabilized at in your opinion?
£ A Now, I believe you are referring for instance to the
1963 pressures as reported to the Commission on those wells.
w Q Yes, I am.
. A They are not the same as the 708 pounds reported on
| the State #6 well.
.
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Q If that area was stabilized it would be the same,
wouldn't it, Mr. Ramsey, or very nearly the sane?

A Now, you are talking about this total area in here.

Q I am talking about the‘aréa of the Pubco State #6
and it's surrounding offaet wells.

A I wouldn't know if that area is stabilized’or not.

I would say the reservoir area, particularly the 320 acres
on which theﬂstate #6 is located, was stabilized as indicated
by the exhibit. _ ‘

Q You don't think the pressure of any offset well would
have any bearing in your opinion as to whether or not that area
was stabilized?

A Let me‘just refer to this Exhibit 6-A which is the
stabilization performance that we are talking of and‘emphasize
one fact again which I think will answer your particular
question. The fact that thiévpressure'as measured in State i#6
has not changed in five days is ihdicative that the resexrvoir
pressure within the reservoir which State #6 is producing from
has held constant and has not received or lost any gas within
this five-day period.

Q As a reservoir engineer you don't feel that pressure
on any offsetting well wonld have anything to do with your
opinion, wouid not influence you?

A I think this stabilization, or this constant, steady,
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- unchanging reservoir pressure proves that.

0 It's not common practice to consider pressure of
offget wells?

A I would say it probably would be if the offset wells
that we're talking about were entireiy completed in the same
zones., Howéver, in this case they'fe not and I would say
that the offset well or. the average pressure that ?ou are
speaking of is not direcfly concerned with State #6 as -is this
stabilized resexrvoir pressure that we've measured.

Q Moving on, Mr. Ramsey, this reéers to your Exhibit’
ﬁumber 5.

A Now, I believe this is Exhibit 5.

Q I have jusé one question concefning that éxhibit.
I'm referring now to you?'dot above the 708 where you say
"Adjusted P,."

a That's this pressﬁre here.

Q Yes. ’If it's'éstablisﬁed ét this hearing today

that there is an abnormally low pressure since 1960 or there

~has been in this well, then as a reservoir engineer would it

be your opinion that that curve would mSve substantially up
since 1960?

A I don't believe that with continuéd production from
this well that this cur¥: will move up at all, if that's an

answer to your question.
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? ‘ g 0 Well, remember now, I say if it's established here
' o -] . .
by § today that there has been an abnormally low pressure in that
z
o
— v
g the pressures would all move up, then wouldn't they, the whole
v .
| ~ <5 3 line would not?
: = . 8
o r4 = . .
[ . % = ‘A No, sir, they would not.
; @ -F & .
: Ok g 0 Even if it's been established that it's abnormally
| S x
o :T}”:; g 3 Y
! I 2 low?
=0 &8 7 L
s L § A This is the pressure performance of this well and
R b 5 R .
. é Z this pressure performance is not going to be altered by
s CID w x
— g g “arbitrarily assigning a pressure of 775, the pressures that we
aa = x
% o s—— » 2 B ‘ . ! . .
gg g & measured, regardless of what the outcome of this hearing is
- o o T ’
, a5 5 g going to be, are going to continue to decline along this line.
_— ¢ 3 .
= 5 2 ) .
<~ 3 & o) It's not a matter Hf plotting on a graph then; is it,
-2 w g 2
- s = ) . .
»/ Mr. Ramsey, in your opinion? In other words, if you established
that there has been an abnormally low pressure and you depict
it, theén you just move the line up, don't you?
MR. SPERLING: I would like to object to the question.

He's assuming something certainly not in evidence in this case
to date as a predicate upon which to ask the question.
MR. DURRETT: If the Commission please, I believe
] , .

this man has been qualified as an expert witness and I am

attempting to asgk him a hypothetical question concerning his

‘exhibit.

MR. SPERLING: 1It's also my understanding that we
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proceed in these machzvs in acoovdancoe with the 2ules of

3.

Procedurae wnich is susrosed to confine aross examination to the |

i

matter of tho direct testimony praseontad in connaction with the

go-called plaintiff's case. This represents a departure from that..

MR, DURRELT: If the Commission please, I don't {eel

it is important enough to stand on the issues. V
:GOVERNOR CAMPBELL; T don't either.

Q (By Mr. Durrett) I don't think we even need to

necessarily Jook at it, but referring to your exhibit which shov

the various zones, Mr. Ramsey, which you are speaking about -~

A Yes.

«

¥

O -~ I believe that you stated in youx opinion that these

vere completely different zones, so-to-speak, and not in

communication, 1is that correct?

A T think if you'll recall that exhibit there is con-
R !

siderable amount of shale section separating the individual =zongs

that were shown on those electric logs and those logs would
indicate to me that particularly in the four or five-well areas
that we were looking at there, that there appeared to bhe very
little or no communication between each »f the sgeparate zones

on the electric logs.

r
¥

0 Do you feel that each zone depicted on your exhibit

is a separate reservoir not in communication?

-

A Tt would appear that way. i
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Q Are all these zones within the Blanco—Mesaverde
Pool as designated Dby the Commisgion?

A ves, it's my understanding that they are.

o] I want to read to you, Mr. Ramsey, a-portion of
Section 65-3-29 of the New,Me;ico gtatutes, and asﬁ you for
your opinion concerning these zones in‘lith of this definiﬁibn.
This sectionldf thenstatute, section (b) of 65-3-29, "pool"
means an undexground reservoir containing a common accumulation
of crude petroleum oil gr natural gas oOr both. Each zone of a
general structure, which zone is completely separated from any
otﬁér zone in the structure, is covered by(the word "pool"
ag used herein. "pool' is synonymous with "common source of

supply" and with common Reservoir.’

considering this definition of a pool and zones, do

you feel that these are separxate pools?
MR. SPERLING: If the commission please —~ have you
finished your guestion?

MR. DURRETT: Yes.

MR. SPERLING: I want to object to that. We have
not qualified Mr. Ramsey as capable of interpreting the
New Mexico statutes. He has gualified as a reservoir

engineer.

MR. DURRETT: I would like to suggest that as a

reservoir engineer he is bound by what the law says.

.
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askinq him to interpret the law, I am sure he can understand
the law. I am asking him in light of the law does he feel that
these are separate pools.

Govsmok CAMPBELL: Have you objected to the question

MR. SPERLING: - Yes, I did.

GOVERNOR CAMPBELL: It seems to me that this witness
has testified as to his interpretation, his factual interpreta-
tion. The law is there and irbe}ieve it's the'fesponéibility
of the Commission to determine whethexr or not the two are
consistent. I think the objection should be sustained.

MR. PORTER: Ogjection sustained.

Q (By Mr._Durrett) Mr. Ramsey, moving on to the prdper
situation of the Mcf that would be lost by Pubco in the dollar
amouht of mbney, did you say it was in the neighborhood 6f
$138,000.00 a year?

A The $138,600.00 would be the total feve;iue’lost to
the well. That would include both royalty and working interest
income.
| b | What year was this well drilled, Mr. Ramsey?

A It was completed in 1952,
0 When was the well paid out?
A Wwell --
MR. SPERLING: I object to that.

A I am not really sure about it.
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e
] g MR, SPERLING: - I don't think that's material as to
o .
% when the well paild out. As far as I know it isn’'t a crime to
h g have a well pay out in the San Juan Baéin. We ought to have
_ ;f % o more of them.
? ;5 g 2 E MR, DURRETT: We will certainly agree with the
; Ei % g proposition that we like to have moxe wells pay out in the
o g % San Juan Basin. This question is relevant. The proposition
€00 w
| . g;; % % has been opened on direct examination concerning the amount
'g . §§, é % of money that will or will ngt be lost by Pubgo. We feel
E ;S g é- that it would be relevant concerning whether the money that
| . Eox
% - 'gé g ; they invested in this well has been recovered by them or
E : égg'-g g re~couped so-to-speak.
§ g % ' MR. SPERLING: We'll be the first to concede that
- 5 =

this is a fine well and that is why we are hefe. If it were
not a fine well, we would not be here. We will certainly
say that this-well has long ago paid out and we hope will

- continue to pay to take care of some of those who do not pay
which are owned by’the same operator.

MR. DURRETT: I think that will answer my question,

thank you. That's all I have.
MR. PORTER: Anyone else have a question of Mr.

Ramsey?

Q (By Governor cCampbell). I wish you would clarify

for me your teStimony relative to the fiddling around with the
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individual factors in this formula?

A Yes, sir.

Q0  As I understood you, if you treat with only one of
ihese factors such as the Pc<factor -

A Yes?

o} ~- without adjusting to the Pp, factor, the Q factor,
then you are totally distorting the formuia; Is that because
there's a direct relatioﬁship between the P. and the Py?

A Yes, sir. For a gas well to produce at any flow
rate which is the measuréd 0 value —-

Q Yes?

A -~ it must have a pressure drawdown or a ﬂriving
pressure force from the reservoir into the well bore and that
drawdown is Pc minus Py. Both of those factorsvbeing measuréd
at the timé of the test. . So the theory of the deiiverébility
equation, as I understand it, and ‘T believe this is something
that the staff engineers have quoted, is that this formula
presumes that we have correctly measuredlflow rates, correétly
measured flo&ipressures and correctly measured Pa 6£ shut-in
pressure which reflects the true reservoir pressure. Now, in
the instance of this adjustment, we have measured a pressure of

708 pounds which I feel beyond any question is absolutely

_the true resexvoir pressure. This pressure has been proposed

that this be adjusted to 775, that would be a higher shut-in
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pregsure which would result in a higher drawdown pressure

.
i § at P, minus Py. If this well actually had the benefit of
B, H _
? g the 775 or higher shut-in pressure, to draw down from it would
S ,
é i = % o give it more pressure force to producé a higher flow rate and
| » ';;. g 2 it would result in a higher deliverability, so in adjusting
! i k%% g % this Pc value and assumes that the flow rate and the flow
i 3 0o w 5 .
f &2 g % pressure values are the same, then we have just picked out one
| T “ . :
? -8 ;%? § % ‘factor and not adjusted the other factors, and the other
ﬁ . g%. % g ‘factors are dependent'upon the shut—iﬁ pressure,
% ;; g é GOVERNOR CAMPBELL: Thankﬁyou°
§ jf .éé g é ' Q (By Mr. Porter) Mr. Ramsey, I believe you testified
% 4 é;‘ f é ‘that you think there's very little or ho communiéation between !
— ¢ =
. g; g § the various perforated zones in your well?
- 3 £ "

A You are talking about the individual zones that we
have colored in yellow on our log.

Q Right.

A Well, it's obvious to me that there’s considerable
shale geparation between‘those zones and I don't know why
they would be in communication with one another.

Q Then this pressure that you are talking about here

would just be a composite pressure of all these zones?

A Yes, sir, that's correct.

MR. DURRETT: If the Commisgsion please I would like

to ask one additional question.

et e e, 1 1 1 e e oy 8 e 1 o e A S o Y P e O Y A AP P 4 T TRy T4 A G4 m  1  TY TRS  prinen e
‘ < T h K
. ; .. s 4 N : 3 : : i
H . F . 1 i . A . : R Y
%5
v
" .
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" Q (By Mr. Durrxett) Mr. Ramsey, the question I would
- g A
§ like to agk you, have you calcuiated regerves or made any
F 4
Q
—~ Q -
£ reserve calculation for the various zones in youxr State #6?
) -
- o g A For each of the separate yellow-colored zones?
36 - 9
S N
! . ¢ % Q Yes.
§ SRR T -
i <.y - Z~ i
' =k % A No, I haven't done that.
| . =5 5% .
g =, § 2 Q Would you have any idea, not necessarily in Mcf
wo 5 : _
f R - - figures, put as to which are the better zones?
| = ¢ ’ | : . "
; e % H A Well, I've been told by the -- I did not sit on this
{ 4 ax 4 Z
g — g g well when it was drilled, it was drilled in 1952. It was
{ as & x : '
i 3] . — 3 . .
: a ¢ g reported to me by the geologist that sat on the well that the
= & 2 Y
C as f g experienced a continued increase in the natural flow rate as
< § they drilled through the sections it was drilled with gas. It
2 & E g
: L b3 =

was a continuous increase so they might be all similar.
Q Am I corxect that the Menefee zone is not usually

open in the Blanco~Mesaverde Pool as far as in general?

A It has been Pubco's practice to open it quite
- frequently I am sure. As to the other operators,; those

particular four were not open.

0 You don't consider the Menefee zoné to be one of
the better zones in this well, do you?

A In the State #6, I don't know how we would tell one

from the other since we had a consistent gas incréase all the

way down.
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U -
Q I thought there was no communication?

A No, sir, there isn't any communication.

Q vou don't think you could tell one from the othex?

A - Well, you asked mé if the Menefee was better than the
other zones, is that coffeét?. A

Q Better or worse. Do you feel it's one éf the best
zones in the well or one of the worse, or how do you feél about
it?

A T feel that it is conﬁributiﬁg‘to the Production from
the well. As to relative prodﬁction perxfoot of sand with
the other reservoirs, I don't have any factors to know one
way or another whether it's really petter per foot of sand

for instance.

0 Is it considered a good zoﬁe in thefBlanco—Mesavérdé
Pool as a rule?

A Well, we consider it a zone adequate ehaﬁéh to
perforate.

MR. DURRETT: Thank you.

MR. PORTER: Mr. Ramsey, then you contend that the,
pressure whic% you submitted of 708 more nearly represents
the reservoir céndition than the average of the offsets?
A Yés, sir. That's the point of the entire discussion.

Yes, sir.

MR. PORTER: Anyone else have a question?

- -
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GOVERNOR CAMPBELL: Does this conclusion necessarily
indicate that the tests reported‘on the offsetting wells are
in error or, you are not saying that are you?

A No, sir.

GOVERNOR CAMPBELL: You are saying that there are
peéuiiar conditions here, such as ypﬁ'vé mentioned, that make
apparent o you the reason for the difference in pressure?

A Yes, sir, I am saying that we have measured our
pressure accurately and that it represents the reservoir
pressure of our well, having little or nothing to do with'the

préésures of the offset wells.

BY MR, UTZ:

Q I believe it's your contentiqn that all the data
plugged into the deliverabiiity formula must be accurate
data in order to calculate an accuraté deliverabiliﬁy, is that
your contention?

A Yes, sir.

Q It's also your cohtention that yoﬁr P. measured on
this well is a stabilized pressure I believe?

A That's correct. The 708 pounds that you are referrin%
to as we measured.

0 Is this the case in all of;youf wells that you have
stabilized pressures?

A Frankly, I don't, I don't think we have any build-up
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pressure surveys on our other wells that I'm familiar with so
that would bé the only way that I would have any positive proof
one way or another. I really wouldn't know.

0 Let's say’if‘the pressure was -not stabilized would

-that be an accurate pressure to plug into the deliverability

formula?
| A The fact that that pressure is stabilized?
0} Was not stabilized.
A Was not stabilized?
0 Yes, sir,
A Well, we are dealing here with a situation in which

the Commission has said that the pressure at the -end of 7 days
is the pressure tha£ will be used for everybody.

Q I understand thaﬁ.

A I would say unless there is a very abn?rmal condition

that a well had, let's say only one-~tenth of it's build-up

in 7 days, I would say that the 7-day pressure would be the

one to use,

o] Would you say that it would be accuréte pressure to
plug into a deliverability formula to obtain an accurate
deliverability?

A | Unless:it was disturbed by liquids or some other
exror of that nature.

Q ‘Do you know whether all pressures stabilized in 7 days
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in that area?
A I have no idea.
Q Afe you familiar with the number of build-up pressure

that natural gas has run over the past several years?

A * No.
Q You have no idea what they show? =
A No.

Q Would you believe it if took some of those wells as
long as two, two and a half;weeks to stabilize? |

g ‘If that's what the curves show I guess I would
haQe to believe it wouldn't I.

0 wWhat I'm asking you is that if these shut-in pressure
are not stabilized by plugging that unstabilized pressure intq
your deliverability -formula, will that gi;e you an accurate
deliverability? )
Ah Now, this is a theoretical question you are asking

me, if that on a particular well we knew we had a pressure

that was not stabilized and far below the stabilized rate,

-is that correct?

0] Yes.

A Then that would probably give you an inaccurate
deliverability, |

Q And you agree then that the pressure used, if you

can get it, would be a stabilized pressure which I believe in
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guoting you, the force behind the drive to force gas to the
well bore and cause Qé
A Yes, sir.

MR.- UTZ: That's all I have,

MR. PORTER: -Anyone else have a question? The
witness may be excused.

MR. SPERLING: Mr.APorter, could I ask one more
question on re-direct?

MR. PORTER: Surely.

RE-~-DIRECT EXAMINATION

BY MR. SPERLING:

Q  Mr. Utz has asked you about whether or not the Pg
pressure is not supposed to be representative of an éccurate
stabilized'pressufe. o your knowledge is it not the case
that the rules of this Commission provide that the 7-day shut-
inﬁbressure should be considerég‘to be the stabilized pressure
insofar as this formula is concerned, isn'‘t that the ruies

that we're operating under?

A Those are the general rules, yes, sir.
Q Those are not set by Pubco?
A No, sir.

MR, PORTER: Any further gquestions? The witness may

be excused.

{Witnhess excused.




Ry

R Y

g

&2 3

g

el

“dearnley-meier

L

’.iin 1

n

o 3N

g

OEPOSITIONS, HEARINGS, SYATE MENTS, EXPERT TESTIMONY, DAILY COPY, CON‘V£NYIONS

SPECIALIZING (IN;

1120 SIMMS BLDG, @ P, O. BOX 1092 @ PHONE 243.6401 & ALCUQUERQUE, NEW MEXICO

PAGE 54

MR. PORTER: We will take a very short five-minute

break.

(Whereupon, a recess was taken.)

MR. POkTER: The hearing will come to ordex. Mr.
Durrett.,

MR. DURRETT: Are you ready for the Commission case
now? \ ( B

MR, PORTER: Yes, sir.
MR, DURRETT: I have two withesses. T would like

to request they be sworn at this time.
(Witnesses swotrn.)

EMERY ARNOLD

called as a witness, having been first duly sworn, was examined

and testified as follows:

DIRECT EXAMINATION

BY MR. DURRETT:

.

Q wWill you please state your name and position for the
record?
A Emery Arnold, Supervisor District 3 of the New Mexico

0il Conservation Conmission.
Q Mr. Arnold, would you please give the Commission a
very brief background of the events leading up to the action

that the Commission took with regard to the Pubco State Well

A Yes, we've known for a period of years in the San
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Juan Basin‘that we had pressuxe problens are directly related
to the type of gas regervoirs we have up there and come from
a variety of reasons. We, iﬁ»some wells there's a, as MY .
Ramsey pointed out, have liquids problems. We have slow
stabilization problens and the problem~has peen discussed, oh,
génerally by industry comﬁittees and by the Commission étaff
for sometime. In Qcﬁbber,.i962, a hearing was calléd which
amended Ofdér 333;F, and among other things the ordexr was
amended to provide that the Commission could coxrrect shut-in
pressures when the pressures were abnormally low.
The order also provided for‘variable geliverability
pressﬁres to be set by the Commission in each pool. Upon
receipt of the 1953 annuallaeliQerabiiity test, a study was
conducted at the direction of Mr. porter to determine if
shut-in pressure problem was affecting'dellverability tests.
This study was made and it was found that abnormaliy
low shut—in“pressures-were causing high multipliex problems
in numerxous iﬁstances. Based upon éhis study tests weré re-
calculated and allowables revised on 57 wells effective August

1st, 1964.

(o) T believe we have covered this somewhat so 1'11 ask’
you to be very pbrief. Do you have an exhibit explaining the
foyxmula and how it "is calculated, the mechanics of this

deliverability formula?
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Q Is that marked as Exhibit Number 1?
A Yes, it is. |
(Whereupon,‘applicant's
Exhibit No. 1 marked
for identification.)
0 will you please refer now to Exhibit No. 1 and
éxplain what that is? |
A Exhibit No. 1 is a sheet which explains the
deliverability calculation formula which we are using. This
explanation is given for the purpose of showing how
delivefability is calculatedﬂand how each éf the factors
used in the deliverability formula does affect the calculated
deliverabiiity. | |
¢ is the average daily volume of gas a well flowed
during a test period. The shut-in pressure 'is the measured
pressure at the wellhead after the well has been shut-in
7 days. The working preSSure is a pressure which is measured
while a well is flowing.

If the well is flowing through the tubing,Ait,is
meaSﬁréd fhrough the casing. If it is flowing thrcugh the
casing it's measured through the tubing. The difference
between tﬁe shut-in pressure and tﬁe working pressure is
known as the drawdown on a well. The general statement which
can be made is that all other things being equél, the smaller

the drawdown, the higher the calculated deliverability.
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déliverability pressure beiné directly related to the shut-in

Aiso the smaller the drawdown the greater the element
of potential mathem;tiCal error in the deliverability calculatid
The deliverability pressure is not a measured pressure but is
set by the Commission for each pool. In tlie Blanco-Mesaverde
Pool it is<80% of the shut-in pressure, in the Basin-Dakota it
is 50% 6f the shut-in pressure. N is the pool slope of the bacﬁ
pool of the pressure curve and is constant for each pool. As
may be seen for the formula it is important that the shut-in
ﬁfeséurerbe'an accurate pressure because it appears twice in thd
formula and the deliverability pressure is directly related to
the sﬁut4in pressure,

If the shut-in pressure is erroneously low ﬁhe effect’
is always to increase the delive;gbility of the well. The
reason for this is two-foid. First, that the shut—ih pressure

of a well is lower than other wells in the pool and the

pressure is also loﬁ. secondly, ifvthe"shut—in pressure is low,
it approaches a value nearer the value of the working pressure,
making it appear that the well has drawn down less than it
actually has. Mathematically the effect of this in tﬁe above
mentioned formula is to make the denominator in the formula.
smaller and this causes the resulting multiplier to be larger,
therefore the effect of using an erroneously low shut-in

pressure is to give an erroneously high deliverability which

n.
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does not truly reflect the ability of the well to produce

gas. Theoretically, the shut-in pressure used in the
deliverability calculation should be the regervoir pressure
'in'the well's drainage ared and this is not necessarily'thé
pressure measured at the wellbore. :

o) Now, Mr. Arnold, is this theory expressed on your
Exhibit 1 and your determination that the Pubco State #6 has
an abnormally low shut;in pressure the basis for theraction
you took which gave rise to this hearing? |

A Yes, that's right.

6] Moving on to the next exhibit, Ekhibitho. 92, would
you please refer to that exhibit andiéxplain what it represents

(Wheréupon, applicant's exhibi
No. 2 marked for identificati n)

A Exhibit No. 2 is a pfessure and production history
graph of the pubco” #6 State weil and of it's four offset wells.
vou'll note that dufing the years 1954 through 1960, this woll
actually had 2a highex shut-in pressure than the of fset average
pressures. yndoubtedly thio is due to the fact that the
pubco state #6 does have good permeability and did gtabilize
betterx withinrit's drill block in the offset wells.

The well was worked over in 1959. and you will note
that after 1959 thefe's a sharp jncrease in the production on

the Pubco state #6 well and also & rather rapid decline on the

weasured shut-in pressureé.
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The ygreen line at the bottom shows the averagé
proauction in the offset wells. The blue line shows the
Pubco State #6 production. The red line is the Pubco State
#6 measured shut-in préssure, the black line is the averaged
shut-in pressure of the four offset wells.

o] Anything else you feel is pertinent about this
exhibit, Mr. Arnold?
A No, | I don't ‘bélieve sO.’

(Whereupon, applicant's exhibit
No. 3 marked for identification)

0 Will you please move then to Exhibit No. 3 and
identify that and explain what it is?

:\ Exhikit No. 3 is a graph depicting the deliverabiiity
test histo?y on the Pubco State #6 well from 1954 through
1963. I tﬁink at this time it might be wellvto review the
proration formula in use in this pool, which is a 75%
deliverability, 25% acfeage formula, and this formula infers
that deliverability and reservés gre related in such a way
that the utilization of this formula allocates to each well
allowable which is proportionate to it's reserves.

Therefore, in other words what we are doing is
actually measuring reserves with deliverability when we use
a proration formula. It follows therefore that as reserves

are produced, then deliverability should decline.
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that from 1954 through 1959 this well had a'modeSt, although

- formula is that when this well was worked over it was put in

even though 8,630,724,000 cubic feet of gas had been produced

the red curvé. I presume everybody is following that.

If this relationship doesn't exist then it tends to

make a farce of deliverability proration. You will note

above average for the pool, deliverability. The well was
worked over, as ﬁas been testified to, in 1959, and again in

1960, and the deliverability increased to 38,330 Mcf on the

1960 deliverability test.

Actually what this says in the iight of the proration

communication with an additional reserve equal to five or six

times the reserxrve that was present prior to the work-over,

up to that time.

MR, PORTER{ Up until what time, Mi. Arnold, 196072

A January 1, 1960, yes. Now, the 1962 deliverability

test shows an increase over the 1961 deliverability test.
This in itself indicates to me that there is very likely
something the matter with the '62 deliverability test also
because it showed a deliverability increase, a considerable
increase ‘even though an édditionai 3,230,559 Mcf of gas was
produced during 1961. 1Insofar as the 1963 deliverability
test, I would like to explain the three red lines on the

deliverability curve, which I don't believe I mentioned, as
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Q (By Mr. Durrxett) The three lines you are speaking
of now are to the far right of the exhibit where the curve
tails off there and there's .a solid line and two broken lines?

A Yes, the red line only at the moment I'm speaking
of, which is‘therdeliverability curve on this well, The solid

red line is the deliverability at a deliverability pressure

of 80% of a shut-in pressure. Using the actual measured

pressure on the Pubco State #6 well for the test of 708 pounds,
the 80% corrected curve, the lowest curve is the value as we
have corrected it using the average p¥essure’of offset wells
to correct this deliverability at a deliverability pfessure

of 708 pounds. |

The dashed line at the top of the curve is the

calculated deliverability using the pressure as measured

and using a deliverability pressure of '50% of shut-in pressur=.
The reason I have done this is bééause if we're
goiﬁ; to compare the 1961, two and three tests, it's necessary
that we do compare them to the same deliverability base. At
the present time all wells in the pool have been changed to a
deliverabiliﬁy pregsure of 80%. However, this déliverability

calculatad at a deliverability pressure of 5% using the actual

meaéurea pressure does show that the well has shown an increase
in deliverability frdém 1961 to 1963, and thereby indicates

that the recoverable reserve is larger at the time of the 1963
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test than at the time of the 1961 test. This is true even
though 5,331,988 Mcf of gas Qas produééd during the years 1961
and 1962.

ThiéAémdﬁﬁt iéwﬁﬁst about egual to an average Mesa-
verde resgserve in the Blanco-Mesaverde Pool, accoxding to the
reserve estimatgs which have been testified to in previous
hearings beforé the Commission. The Blanco Mesaverde’Pool is
not the conly Feservoir in which we have this same kind of a

problem. We do have the problem worse; I believe, in the

- Basin-Dakota Pool which is even slower to stabilize and

pressure variations are even greater.

I maintain that if we except without question
deliverability té%ts which show an increasing deliverability‘
from year to year, even after the production of substantial
reserves, that it will eventually make a féice‘of the who]e‘
business of deliverability proration. I believe that's all
unless jou’have.a further question.

Qk ‘Am I corrxect now, Mr. Arnold, that you have no
quarrel with the measured bottom hole pressures as such or
the measured surface pressures? In other words, you are not
saying that there was an error in measuring these pressures?

A No, sir, we think that we used accurate measured

pressures but we believe the problem has come from a pressure

stabilization problem, not necessarily in the drill block of
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which is communication within the sane pool and something is

‘not done to correct it you will have a movement of gas . from the

was abnormally 1o¥. caused by this low pressure area, only the
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the state #6 well only. put in the entire area. 1 do believe
that the entire area is in pressure communication'in that if

you do have a pressure aifferential petween the two areas

high'pressure area to the low pressure area.

Q would it be youxr opinion that pressure as neasured

pressure that they neasured was accurate in measuring it, is
that correct? e

A ves, sir. I think tﬁe pressure is very possibly low
pecause of disproportionate withdrawals in the area and
possibly part of these dispropor;ionate witﬁdrawals may be
due to inaccurate Geliverability tests we've had previously
due to the sane problem. 1 would like to emphasize that 1
know their field data was correct.

o) will you please turn to your Exhibit --

A Qne other point I wanted to make on this exhibit.

o) Go ahead.

A T would like to point out the green 1ine on this
exhibit as the shut-in pressure marked Pg- The blue line is
Pw. The working pressure, the red line, is the deliverability
line. The plack line ig the Q or average rate of flow during

the testperiod° Between 1961 and 1963, you will note that the

-
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'is and this causes ah increase in the calculated deliverabilityW

‘Commission.

flow rate decreased on this well, the working pressure also

decreased on the well, and still the calculated deliverability

increased. This points up'tﬁe fact that the drawdown, or the

difference between the shut-in pressure and the working pressure

is the problem which is entering a mathematical error into the
calculation.
Q.- : What happens, Mr. Arnold, if you don't get a proper

drawdown between the working pressure and the shut-in pressure?

A You mean by reason of a low shut-in pressure?
0 Yes.
A If you have a low shut-in pressure it makes it

appear that the well is drawing down less than it actually

Q Anything further on Exhibit 3, Mr. Arnold?
A No, I don't believe so.
(Whereupon, appiicant’s exhibit

No. 4 marked for identification)

~

0 Let's move on then to Exhibit No. 4. I don't think
it will be necessary toc read all the figures on there: but if

you will just briefly explain what that represents to the

A Exhibit No. 4 is an exhibit showing the effect of
using the average offset pressures ‘in the deliverability
cal;ulation on ;he Pubco State #6 well on the 1963 annual
deiiverability test. |

The first portion of this exhibit shows the offset

B
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wells and the State #6 well with their measured surface
pressures and shows that the average was 775 pounds. The
second section shows the effect on the deliverability calculatig
on this well of substituting a shut-in pressure of 775 pouﬁds,”/
the averagé pressure fof_the éctual measured pressure of 708
pounds on the deliverability test calculation.

As you can see, it reduces the calculated deliverabilij
from 16,716 Mcf to 8,913 Mcf and reduces the allowable from
107,078 Mcf per month to 57,903 Mcf per month. The third
section shows the offset deliverability test énd ailowable
comparison. In other words, the individual calculated
deliverabilities on the offset wells and the resulging

deliverability and average monthly allowable in all these

allowances‘we have used is March 1, 1953, through February 29,

1964.

Q Anything else pertinent concerning this exhibit, Mr.
Arnold? o

A There is one point I would like to make on the Delhi #

Prichafa Well which is one of the offséts, the @ rate was 4,549
Mcf per day, or the average daily flow during the test period.

| The Q rate on the Pubco #6 State well was 6,968
Mcf per day which is slightly»in excess of two million bigger.
However, even when we used the average offset pressure we-ended

up with a multiplier on the Pubco #6 State well which gave us

n

ty
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8,913, which is approximately two million in excess of the flow
rate, whereas on this Delhi #2 Prichard well, the calculated

deliverability is actually 3,772, which shows that that well

had a mulitiplier of less than 1.
This demonstrates that the problem is coming from
lack of drawdown and that when you do have an extremely small

drawdown or difference between the shut-in pressure and a

working pressure, it throws a large mathematical error into

the delivérability calculation. )
(Whereupon, applicant's exhibit
No. 5 marked for identification

Q will you pleaée refer now to Exhibit No. 5, Mr.
Arnold, and identify it?

A Exhibit No. 5 is a graph showing thé same informétion
as contained on Exhibit No. 4. The red, there are three boxes
on the exhibits, each contqining'three bars. The bar to the
left, the one colored red oh most of the exhibits, represents
the actual measured shut¥in pressure on the Pubco #6 State
on the 1963 deliverability test, the resuiting deliverability
as calculated and the resulting daily allowable as assigned.

The blﬁe bar oxr center bar shows the average:shut—in
pressure from the offset, the resulting calculated deliverabilit

on this particular well and the resulting allowable using those

pressures,

The green bar shows the average offset well conditions

1)

The averade;pressure of the four wells, their average
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No. 4, Mr. Arnold?

-

deliverability and their daily allowable average.

Q Is this just a graphic representation of your Exhibit

A Yes.

Q@ Do you have anythin; else pertinent to this Exhibit
No. 57 |

A ~No, sir.

0 Mr. Arnold, are you of the opinion that the various

so-called zones in the Blanco-Meéaverde Pool are-in
communication with each other?

A The primary producing zones in the Blanco-Mesaverde
Pool are two séndstones, the Cliff House sandstone at the top
of the section, the Poipt Lookout sandstone at the bottomn.
The Menefee zone is primarily shale, coa}, section which is
not generally considered to be a good gas reservoir. I do,
however, realize that it does have sandstone developments at tin
and some reserves have been develqped there ana I'm sure, refer-
ring to Pubco's testimony, that they have found some gas presenq

Howevex, the main Mesaverde gas resexvoir is in the

Cliff House and Point Lookout sandstones and they are in
communication. I would like to say further on that, that I
don't knbw necessarily the Blanco-Mesaverde Pool is 70 nmiles
long by 40 miles wide. I don't think that you have good

pressuré communication throughout the length and width of this

es
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pool. However, within segments or small producing areas I
believe that you do have pressure communication.

Q | In this connection, Mr. Arnold, do you feel that
there is pressure communication with the Pubco State Well 36
and it's surrounding offset wells?

A> Yes, I do.

Q wWould the various shut-in pfessures on the offset

wells influence this determination as calculated on your

deliverability test and reported to the Commission?

A Dc those influence my determination?

Q Yes, do they go into your determination? Do you
considexr them offsets?

A Yes, you certainly consider the offsets. The fact

that therxe's a presédfé»aifféiehce bétween all ofAthéh doesn‘t
necessarily influence the fact that you think they're connected

Q Is it your opinion that the area surrounding the
Pubco State Well #6 was stabilized when the 1963 deliverability
test was taken?

A It may have been stabilized within an area of
permeability, obviously as I said before, this well in the early
days did stabilize very well which indicated that it was in
communication with a segment of sandstone which had better than
It may be near stabilization within this

average permeability.

better sandstone. However, if it is in pressure communication

~
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‘with the offset drill blocks and there is a pressure differenti;

then certainly gas would be being contributed tb this drill
block from the offset drill blocks, therefore the area is not
stabilized in my opinion.

Q Is it your opinion; Mr. Arnold, that}the action that
the Commission took in averaging the shut-in pressure of thé
Pubco State #6 with it's offset well will afford to the
operator of each well in the Blanco-Mesaverde Pool opportunity
to produce his just and equitable share of 0il and gas or
gas underlying his property? ’

A Yes, I believe so.

nMR. DURRETT: I believe that's all I have for Mr.
Arnold on direct examination.
MR, PORTER: Any questions?
MR. SPERLING: Yes, sﬁr.
CROSS EXAMINATION

BY MR. SPERLING:

Q Mr. Arnolé, do you believe that the present proration
formula under which we are operating in New Mexico, thét is,
75% deliverability, 25% acreage, is a good, workable, equitable
formula?

A I don't believe the discussion of the equity of the
proration formula is under the call of the hearing.

Q You did mention this was the proration formula under
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Northwest New Mexico is operating, did you not?

A Yes.

Q I bélieve I understcod you to concede that the
pressures which is reported for the State #6 well were
accurate measured pressures?

A Yes, gir.

Q What justification do you have for substituting a
different pressure from wells producing from different zones
in that formula, for an accurate measured formula taken and
introduced in the formula, in accordance with the rule in
effect?

A Well, I don't believe that the wells, that well and
it's offset weils are completed in different zones. In fact,
I.beliéveithat the Pubco withess has testified that the same
zones are open in severallof the‘offset wélls. I ook upon
the Blanco-Mesaverde reservoir as being a single reservoifg
at least within small areas. I believe that thé‘delivérability
test formula, calculation formula, anticipates that you use a
correct reservoir pressure, at least insofar as it is
practicable to determine a reservoir pressure.

Insofar as the way that we have done it, I feel
that it is fair because insofar as the equities are concerned,

those five wells are in pressure communication with each other.

I feel that an average pressure which you arriveztuby’averaging
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allAthe five pressures rogethex Jdoes better thah any one

neasured pressure to represent & fair representation of the \

resexrvoir pressure’in that area which T think is anticiﬁated

“py the deliverability calculation formula.

L el
IS Pt 8
;o T % . )
b el E Q Do you think that was within the intention of the
SR I N
2 - 3 adoption of rale R-333-F7
| SEIE T MR. DURRETT: if the conmission please, 1 would have
” en  w . .
‘ i j%; 5 3 to object to that question on the ground that Mr. arnold
| e " < )
= % . y s . .
, g;. é § is not quallfled to discuss ox comment on what the Comm1531on's
- s wi =
Semmme x. . v
o 2 g intention wase That 's known by the commission only. He has no
prd 5 - y Y
Vot = » -
o ommman v g
g; 2 o way of knowing what the Commission‘s intention was.
e [
L} . R
. v j;; i 2 Qo . (éy Mr. sperling) You were‘present at the hearing
= = "
f— = % .
R - z in Case 2695 were you not?
as ¥ 8
- P ) )
A 1 believe that I was. yes, S1Y-
‘ Q 1 want to refer you to some of the testimony which

was given by Mr. Utzrat the time of the hearing which xesulted

in the adoption of Rule R-333-F- This is on pagde 7 of the

transcript and the guestion was asked of Mr. Utz on direct

examination from Mr. purrett as follows: "Do your rules provid

methods for taking shut-in pressure on wells which cannot have

poth casing and tubing measured and shut=in pressures which

appeay to pe low due to liquids in the pore?”

8 i The answer to that question was: yes. on page 6.

down about the fourth paragraph; the latter part of the
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paragraph we have entered this wording, some of which I will
recommend a deletion, the second word, beginning with ‘the

high of such pressures', that should bé 'the higher of such
pressures shall be used as P, in-the deliverability calculation|
Wﬁén any such shut-iﬁ pressure haé béen dete}minéd by the
Commission to be abnormally low, the shut*in pressure to be
used shall be determined by one of the following methods:*,
theri we list three methods.

'A Commission

‘These three methods are asé follows:

designated value.' Well, first, I had better elaborate

" slightly on the portion that I would like deleted from this

paragraph. After the words ‘'abnormally low' I would suggest

that we delete 'or when only one pressure is available'.

s not possible to get the second

‘-"

In some instances it
pressure or annular pressure normally on ccnventional wells,
and even on dual comﬁletions where you can take but one pressursg
if that pressure appears to be a normal shut-in pressufe I

doubt the feasibility of compelling the operator to prove

that it is actually an accurate pressure by some other means.

The first method would be 'A Commission designated
value.' This would be, it would have to be done only in instand
whére the shut-in pressure appeared to be abnormally low,

The Commission may\designate a value from its records. In othex

words, it is our “intention to contour the previous year's

es
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—

pressures for each pool, which would give you a very good
indication by location as to whether or not the pressure
was abnormally low.

The second would be an average shut-in pressure of
all offset wells completed in the same zone. Where this is
possible the average shut-in pressure from all offset wells
would be applicable pressure or/acceptablé éreésure. The

third method would be the calculation of surface pressure .

based on a measured bottoh hole pressure, and this calculation

should be made in accordance with the Example No. 7 in the

Commission Back Pressure Manual, which simply means. that you

would run a bomb and determine the bottom hole pressure and

czlculate back to the surface on a gas gradient."

Which of those three methods do you consider as the
nost accurate for determiping the shut-in pressure of the wéll
for the purpose of use in a deliverability formula?

A I think that entirely.depends‘upon the circumstances.
;“think, as I said before, that what'you need to do is to
determine the most accurate reservoir pressure fof at least
that portion of the reservoir you are 1ooking at, so far as
meaéhring it. As determining ‘what the pressure is at the well
bore, then I think a measured bottom hole pressure is the best
method. Although actually, if you don't have liquid problems

you can probably get just about as accurate a pressure by
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‘measuring a dead weight pressure at the surface of the hole.

Q Do I understand thenbthat you feel tﬁat you are,withi
the rules under which we are operating, authorized to make a
selection on an individual basis of a particular well which is
to have a pressﬁre substituted for it other than it's accurate
measured pressure, is that the sense of what you are séying?

A Yes, sir. In the light of what we have done that
would have to be my conclusion.

Q Does that change the rule or doesnﬂt it?

a No, sir, I do‘vn't‘believe that it does and there
is other "lfanguage in that transcript which discusses the
stabilization problem and the problem in genefal‘of contouring
pressures in severxal of these regervoirs in order to come up
with a more accurate reservoir pressure which would result
in more accurate deliverabiliﬁy tests.

This isn't a new idea'at all. We have been
discussing it inside the industry for‘éome time. We realize
that if you have wide preSsure variations between wells in the
same gas resérVOir that it does then enter into the
deliverability calculation and greatly affects calculated
deliverabilitiés°

on larger wells where you ﬁave drawdown probleﬁs to
begin with, it immediately accentuates the prob}em so that you

get into very bad calculated deliverabilities.
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Q In making your<determination fhat*you don't agree
with a particular pressure for a particulér well, do you ever
take into considgration any of the factors that were illustrate
by the exhibit, the cross section that was put on as a part of
the Pubco case? Do you ever‘donsider the completion methods, t

perforation ihtervals, sand open, have anything to do with the

pressures?

A Have anything to do?

Q In an individual well ér a comparison of individual
wells?

A Of course the amount of gas present in a particular'

Ybu would nqrmally‘think that you would have a smaller pressurs
decline per Mcf of gas produced for inétance. Then, of course
the allocation formula in effect in this pool takes this

very defiﬁitely ihto account that there are differences betweern
reserves under various prorétion units.

Q Are we talking about reserves in this hearing as
distinguished from whether 6} not pressures are accurately
measured for the purpose of taking into consideration the
computation of deliverabil@ty of a well? |

Are we discussing reserves, is that your conception
of this héaring? |

A Well, it's a little bit hard to discuss the problem

at all without the problem of reserves coming into it. I don'{

a

he
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think primarily we are discussing reserves.
Q We are discussing reserves as a basis for your

imposgition of Rule R-333-F if you say that the production, ‘ ’

the cumulative production or the deliverability of a given

well should be adjusted, is your testimony that it should be

adjusted? Aren't we talking about -- you are making a
subconscious -or otherwise determination what reserves are a

factor in your imposition of the effect of this rule?

| duis 18

R e

A I think that's right. I believe I testified on-

direct that when we set up that deliverability formula in any

dearnley-meier
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pool we immediately infer that deliverability and reserves
are related in a specific relationship.

The only point that I was attempting to make there,
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that if this is true, then as reserves: are produced, delivefa—
bility shiould decrease rather than increase.
| Q  Let's get to that now. Let's look at your Exhibit , -
which I believe is Exhibit No. 3. I believe that you have

abailable to you the 1964 deliverability as calculated and

measured for this well, do you not?

A Yes, sir.
0 Do you have that information?
A I believe I do.

Q I wish you would plot the 1964 deliverabilitv on

your chart, ' . ‘
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GOVERNOR CAMPBELL: On the original exhibit.
A I read that deliverability to be 15,103 Mcf per day.

o} Plot that on the 80% line, that's what we are using

A A1l right, I have it plotfed.
Q Would you connect that point with previous points
by a straight line?

A All right.

GOV&E:RNOR CAMPBELL: W’he:\?e is it? May we see it-
before he goes on with the questions so we can understand it
better?

o (By Mr. Sperling) Now, would you cornect -—-
GOVERNOR CAMPBELL: Wait a minute. What you've

done from-this point, deliverability point, over here to this

point.
A Yes.
MR. PORTER: That's fr&ﬁ 16 down to 15.
Q (By_Mr. Sperling) Refer again to your exhibit and

on the 50% factor which was introduced, I believe in 1963,

"in memo 1-63, where for this pool the Pg figure was changed

from 50% to 80%, is that when that occurred?
A Yes, s8ir. October, 1962. '63 tests were the first

Q If the 50% one which you have shown by the red line
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,
deliverability;
MR, KENDRICK: X be}igye it'svbwen enterad on £--122
Maybe I looked at the wrong one in the file.‘
A 1s that the 14,3%3 figure?
MR. KENDRICK: T think that's the covrected figure.
A Herxe it is, it's 24,957. You want me to plot that
also? |
MR.-SPERLING: Yes, please.
MR. KENDRICK: 24 what?
A 24,957. Aimost 25. You can connect that with the
dotted line above jt.
MR. KEMDRICK: Yes.

Spgxling)~nlf'you extend the dotted line

Q (By Mr.

-

o the peak‘ﬁﬁich is shown as the 3960 deliverability test,
you have a straight line haven't you?

A Yes, that's right.

0] And it shows that the 1961 ons was out of line for
sone reason?

A It shows something was out of line. It certainly

doesn't prove that the '62 test was » corract test.

|
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Q Well, it certainly proves that it was when taken
in consideration with the 1960, 1962, and 1963 and 1964,
they're all on the same curve.

A Well, I would also like/to deﬁdnstrate one other
thinglthatVCan'be done,-'YQu‘ll notice on this graph éhere are
two penciled dots. | B |

Q I hadn't discérnéd‘those. Oh, ves.

A If we had corrected -— do you find the two dots?

Q One just above 800 and one to the right?

A Yes, just about 20 and in the 1962 slo%, and the
other one just above 15 and in the 1963 slot. Now, we

decided to go back and check what would have happened if we

had used average pregsures in calculating the deliverability

test on the Pubco State #6 well for those two years. Yes,

using average pressures and calculating to a 50% deliverability
base. You will notice that if you construct a line from the
point wheée the 1961 test is through those two points that you
also get a pretty good curve theére.

Q | What’does that indicate?

A That indicates to me.that we may have been in error
on the 1962 test by some 12 or 13 thousand Mcf per day. And
on the 1963 test also by a considerable amount. Well, actually

the 1963 test is now corrected to a different deliverability

base anyhéw. The only reason I put that point on there was to
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show what the history would have been if we had used the

average of the offset pressures and calculated the '62 and '63

test to a 50% deliverability base. So that you can compare the

points actually.

Q We presented evidence £hat the State #6 well at a
very recent test, or on a very recent test, stabilized flat.
The constant’pressure at the end of, I think some 55 houfs.
Do you suggest the possibility of the movement of gas or the

communication as between these offset wells and this one?

"If that were actually the case, would you not have expected

the State #6 stabilization curve to have continued to increase?

=

A I»tﬁink that it would, given time. We're talking
about»very large withdrawal rates and possibly very -large
drainage areas and that being the case it may take considerably
longer. Well, I am firmly of the opinion that it woﬁld take
longer to get the pressure stabilization actually in the area.

Q How much longer?

A Well, I haven't any idea how much longer.

Q- Well, I was --

A The conclusion that you have to reach if you séy that
the Pubco State #6 is draining an area which is not in
communication with anything else —-

0 Well, to follow the sense of the question which was

asked of our witness by Mr. Uts, I believe he mentioned some
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correct shut-in pressures, ctherwise it will become aggravated
the next year because you calculate a higher deliverability.
This gives the well & large production, this pulls the well

down even further so the next year you .calculate an ‘even highex

deliverability.
Q What is your definition of abnormaiiy low?
A Well, there isn't any fixed definition for abnormally

low; it's in the light of the other information in the area and
how it is affecting the deliverability calculation and we did
look at the five thousand deliverability test in making a
determination of just what the effect of these low pressurés
were,

~My. Kendrick will testify in detail as to just what
that study was.

Q Abnormally low is ~-- might mean one thing to me and’
abnormally low might mean one thing to you. As a matter of
fact that's what we are talking about here. |

A In this particular case. I think what we need to gef
a proper deliverability test is something that would represent
a stabilized pressure that we're working in. I realize thatb
the amount of area that we use there has to be a matter of
judgment.

Howevey, we determine that if we used only the

direct offset drill blocks to the well in question that we
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"couldn't go very wrong because certainly the pressure used

are in communication; have you got any interference tesgts?

by therPubco State #6 well, even aftér we have averaged it,
is a lower pressure than any of the offset pressures. So

that I fail to see how the Pubéo State #6 well can be adversely
affectedvby ﬁéing this average of that area. Those are the
wells whicﬁ Qe maintain are in pressure cdﬁmunication with each
other, )

Q What evidence do you have to demonstrate that they

A ,'No, I dqn't have any interference tests.

Q well then, wha£ ycu‘ye done is to read the pressures
on the other wells and read the pfessure on this well, which
is conceded to be aqcurate,-and say, since there isAa differenc
the six months must be abnorméllg low, isn't that the essence
of your conclusion?

A No, I don't think so.

Q what is it then?

A Let me have that question one more time, now.

9] well, what you have do;e wit hout having conducted,
you have reached ﬁhe conclusion that these wells are.in
communication. That's‘numberfl.

A Right.

Q Without any evidence of that. Number 2, you have

said that "I'll take a look at the pressures on the surrounding

e,
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was 692.

wells and since they appear to be higher than the State #6
well, that Stéte'#G must be abnormally low"”, that's the extent
of your comparison? |
A Wz knew because of tﬁe fact that the Stéte #6 is

an unusﬁal well, that it has a diSproportibnaté-production
with comparison to the offset wells, also we presume that
that particular area, because the wells are Better than averége,
did have better than average,_Blanco~MesaVé¥de well did have
better permeability than the average. 1If we are going
to prorate a pool we have to make thg assumption that ﬁhe pool
isJin a cormon reservoir, if we don't assume that's a common
reservoir I suppose then we would have to chop'it up into
various small pools and prorate it that way.

>’ >Q We have shown you the cross sections which shows ybu)
the different intervals of the cross section open. In"thé
J. Glen Turner No. 2 State, Ehis well's 1963 deliverability
was 518, 1It’s got 34 feet pexrforated, the next well is the
Union of Texas which is a new well., It was completed Septembef

27, 1963, an IP of 3,790 Mcf per day. It's 1963 deliverability

Pubco State, which you have said was re-completed
in 1960, has initial votential of 23,000 Mcf per day, had a
1963 deliverability of 16,716 Mcf per day, the total of

439 feet perforated. The next one.is Pubco's State Well #5,
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has an IP of 7,440 Mct per day, 1963 deliverability of

1,543 Mcf per day. And the Delhi-Prichard had an IP open

hole completion of 14,140 Mcf per day and '63 deliverability

- of 63,772. Do you consider that these wells are producing

from the same reservoir?

A Yes, I certainly do.

0] You mean nomenclature designated Blanco-Mesaverde
Pcol? J

A I didn't say necessarilyﬁthat those wells are

“comparable wells and certainly allocation formula hasn't

tréated them as such.

Q I believe you said they were about average wells?

A For the Pool, I said all df>£h§se“weils are at
least above average, at léast it's abové average area in the
Bianco~Mesaverde Well.

Q Primarily because of the Pubco #67?

a Well, the Delhi-Prichard #2 still has a @ rate of
4,54§:coﬁparedrto the 0 rate of 6,968 on the Pubco State #6.
So, actually those two are relatively comparable, I would say.

0 That's the Delhi what?

A Prichard #2. Actually it doesn't show very much
section open at all on your cross section, but it's evidently

in ‘communication with a great amount of reserves.

GOVERNOR CAMPBELI.: Mr. Sperling, are you approaching
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-
ur cross examination or shall ye recess

now?

MR. SPERLING: I'm about through with Mr. Arnold.

I believe I am through,

MR.DURRETT: We have no re-direct.
MR. PORTER: The hearing will recess until 1:30,

(Whereupon, a recess was taken:)
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MR. PORTER: “The Hearing will come to oraer.

Anyone have any further questions of Mr; Arnold?

MR. DURRETT: If the Commission please, 1 noted duriﬁg
the lunch hour I neglected to get my Exhibits into the>recovd,
I would 1like very much to ask Mr. Arnold one more question for
the purpose of getting the Exhibits in the record.

DIRECT EXAMINATION

BY MR. DURRETT:
Q@ Mr. Arnold, were Exhibits One through five prepared
by you or under your supe:rvision? f
A Yes.
MR. DURRETT: That's all.
If the Commission pleasé, i would like to move the
introduction of Exhibits One through Five.
MR. éORTER: Without objection, the Exhibits will be
admitted into the record .

(Whereupon, Applicant's Exhibits One
through Five were offered and
admitted into evidence.)

MR. PORTER: vAnyone;else have any questions of Mr.
Arnold?
MR, HOWELL: I would like to ask a few questions.

CROSS EXAMINATION

BY MR. HOWELL:

Q Mr. Arnold, I realize that you would be reluctant to

8
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give a legal lnterpretation, but as.an administfatov charged
with administration of the Rule, I would 1ike to find out how
you in that capaclity interpret the portion of the Rules referri
%0 avnormally low pressured, as to what that Rule means, that
portion of the Rules?

A Well, Qe nade an‘inspectign cf ail five thousand, over
five thousand wells in a {ield, particularly those with high
multipliers where we knaw we possibly nad draw-down pro%lems,
and compared those problem wells with the pressure from the
offset wells in each case, and if we found that by using the

average of the offset pressures we came'hp with a higher

pressure than we presumed; that that would at least partly

get rid of the problem, and the reason we had draw-down

i

probiems on that well.

& Well, do you cousider that the term, "abnormalliy low'
reférs to a test which is inaccurate and does not dorrectly
reflect the shut-in pressure of the well?

A ‘Does not accurately reflect the shut—in-pressure of
;he;well? |

Q Yes.

A Of the reservolr I would say; yés.

Q Aﬁd do you understand the Rule to mean that it is

applicable In the cases in which the test 1s not an accurate

hE
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» This, in iiselfl, infers that we would not. It was
i[ FESIN . -
.

i low becruse oI the Tact that 1v was lower {than the other welis
in that offset, that convour. CI course, we haven'i used a -

contour method in recalculating allowables because we felt

that the way the Order was vwritten we were only authorizsd Lo
use offset shut-in pressures and actualiy, from an engineering
standpoint, [ belleve you are less api. o eénter areas in itne

deliverapility calculaivlion in doing iv tnat way tnan il you

used conbtour pressures over the whole pool.
Q Do 1 undevrstand your itestimony 25 veing to the eifccy

that i addition to applying abnormally lcow %o incorrece Lests
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surrounding 1%, and as I say, to bDegin with, we tried to

PAGE S0

you, as an administrator, also apply it to areas in which the
pressure may be lower than in other portions of the pool?

A I am not sure I undersstand your question, will you =-- .

Q Well, do you apply the Rule and a portion of the Rule
that speaks of “"avnormally low pressdreS" in cases in which the
actual reservolir pressure is considered by you lower than that
of other portions of the pool?

A That's a rather difficult gquestion, and I am nbt sure
I understand all of the ramifications of it. Yet, we certainly

have variable pressure through the Blanco Mesaverde Pool. Ve

that are lower than'the average.

Actually, ﬁe looked at this provlem on an individual
well basis compared to that portion of the reséfvoir immediaveiy
determine by looking at the mdlziplier which wells had‘g
sizable problem in the deliverability calculation.

Actually, Mr. Kendrick is going to testify also to
this matter a 1little more in detail. You might want %o ask him
a few of those questions.

Q@ Mr. Arnold, your Exhibit Number One contains this
sta%ement-as may ve seen from the formula; "It is very importani
that the shut-in pressure ve an accurate pressure because it

appears twice in the formula acd the deliverability pressure is
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directly related to the shut-in pressure. You do subscribe
o that statement; do you‘not?

A That the deliverability pressure is related to the
shut-ip pressure?

Q MNo; that it is very iﬁportant that the shut-in pressure
be an accurate pressure.

A Yes, 1 do.

Q Well, now, in ¢this particular case are you not using
an inaccurate pressure in the face of a tést'which the operator
bf the well made and showed that the accurate pressure of the
well was as reflected in the test? |

A No, I don't think so at all. 1 think that in the first
place, the deliverability calculation formula anticlipates you
use gp.ag?urate;reservoir pressure for‘?he area.

Actually, iﬁviﬁfers that you use a single reservoir
pressure. However, we kunow we can't accomplish that in the
Blanco Mesaverde Pool., so, we fizured that we cah come up”
with mgch'more accurate pressures by at least trying to deter-
mine wgat the averége pressure in a drainage area is in a
segment of thexpool.

There isn't any way that you can build inaccuracies
using those pressures that 1 can see, because those are the

wells that are in complete communication with each other, and

as I say, just because a pressure is measured at a well and it
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is accurately measured doesn't necessarily mean that it is
accurate for purposes of usiug in the deliverability calculation|

We also have some further authority on this point,
which will be put in the record.

@ Now, Mﬁ. Arnold, referring a little further in the
Rule, it appeéars that the Rule permits three alternate things
to be done in the event the Commission does determine that the
shut-in pressure is abnormaily low. In your action as an
Adminisfrator interpreting that Rule; do you find there 1s
any priority as to any one of those three methods that should
be applied? B

A No, I feel that the one Ktha’c should be used in these
particularAinstances siiould be one which in the‘judgemént of
tﬁe Commission best refiects the resérvoir pressure for that
area., "

Q Would you deny an operator the right then to test a
weil, make a2 test and obtain the'correct pressure:and substitute
or use that correct preséure instead of one that the Commission
might determine?

A Yes, I believe that 1t should be at the‘option of the

v . : o - _ )
Commission as to wWhich pressure is used. il we become convinced

| that we are calculatling an accurate deliverability by using

any one of the other means.

Q@ Then, in your adminiStering of the Rule you are,in
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effect, denying the operator the opportuuity t§ use that third
alternate thét 1s se{ forth; are you noi{?
A I don't believe that we could effectively administer
the Rule unless we did that. ’
. Q - As I understand your answer to the question, you say
you are doing thav?
A Yes.
MR. HOWELL: That's all.
MR. PORTER: Does anyone elsé héve a question?

MR. SPERLING: I do.

FURTHER CROSS EXAMINATION

BY MR. SPERLING:

Q Do I understand in your responses to Mr. Howell's
questionS'you ﬁropoée t0 average the well pressures through
the Blénco Mesaverde field’fof the purpose of determining
deli&erability?k |

A I do not. I am not sure what route the Commission mayr
have to take to solve this problgm in the future. As 1 said,
we started out by choosing those cases where we khew.we had
high multiplier problems in thelr pressure areas.

+ ©  But according to your statement you feel that the

Commission would be justified in averaging the pressures through
the ‘field for each well on the basis of the $ffset Wells?

A I think --
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A It you devermined that & prouvlem gxisced?

A I tnink that it would certalinly ve correcy from an
engineering standpoint, T am not sure. The problem would be
an administrative prcblem, because it 1s going Lo be rather
difficult, forr instance, wWitn nineteen hundred weils to make
thése determinations. Hovever, ii may uvecome necessary thas
we do that.

S0 in the meantime, you just séiect a few of them as
the target welils?

A We selected those vihere we knew we had very sizable
deliverability areas. 1 am not saying we have perfection on
deliverabllity tests in the San Juan Rasin, you can't -- you
céh'come a 1ot closer o actual calculiated deliverabiliiy on
some wells than ybu do others.

In the first place, Lf you have 25 per cent draw-down
or more as will also be testified by Mr. Kendrick, tﬁe
mathematical error which we have been discussing becomes
much smaller,

So that{ you have vefy émall areas percentage wiSe,‘and
have small total areas on the majority of the wellis. However,
this becomes magnified when you have less than 25 per cent
dravi-down, and 1 belive on uvnis State 6‘Well we had abouy 6
per cenu draw-down, and actually this is fhe poins that we are

making. This is what is entering uvhe mathematical grroy in the
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T

deliVerability calculation on this well, bec;use of the fact Lt
has such a high rase of f(low,

The caiculated deliverability really doeé become
exagerrated compared to other wells in the field. I believe we
then had two wells 1n the Blanco Mesaverde Pool with a
calculated deliverapility of over five thousand MCF. This is
one of them, and %there 1s one other. And actually, you see the

Pubco State Six Well as a calculated deliverability almost

Q What you are saying is that you place the least
reliance upon the seven day shut-in stabilized pressure
proportion to the formula as opposed to zany othgr factor that.

you might select even though the Rule provides for the

measurement of a pressure following the seven -day shut-in peyiod;

but that is the least rellable of all the factors?

A That's right, vecause of the fact that 1t actually is
involved in three of the factors. I mean, if the shut~in
pressure 1is unreliable and the deliverability base is different
for that particular well,

) Would you consider stabilization within fifty-five houj
of an cverall seven day test period as any indication of
stabilization at all, reservolir stabilization?

A I wouldn't be ready to make that kind of a statement.

I don't -~ As Mr, Utz testified, in some wells in the pool it
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takes LwWo and a nalf years zo geb complete pressure stabiilza-
tioﬁ. g

Q Bui you readily concede 1t 18 nighlty tmoractical?
A Yes.

Q 1¢ might Be desirable from & stfictly eﬂgineering

standpoint?

A That's right.

< wouldn't it'fbllow that iv's the wells that take {two

and a half years %0 scabilize, aren't they the ones‘that need
the correction and not the ones that stabilize within the
presoribed period?

A Actually, it you have -- The slowest sabilizing wells
are the ones with fthe jowest permeability‘as a geheral rule;
and; of course, gthose low pérmeability:Wells haveusmall flouw
rates.

As a result of ghat you have no problem getting drav-
down. In other words, your shut-in pressure‘mayceven be 200
pounds 10W, bub still due to the fact that you are getting '
50 or 60 percent drau-down on the well you do not enter any
into your'deliverability calculation, or a very small error;
4 well, then it i8 @ basic dispute with the philosdpﬁy,.
of the seven day or annual deliverability test  -that you are
concerned with; you'just don't agree witn that formula, do you?

I agree with the Order 88 wr;tten.

——
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F g MR. SPERLING: That's all.

z
: MR. PORTER: Are there any further questions?
F 5 The witness may be excused.
F ;f 3, (Witness excused.)
. 3 E ) .

: F as i §, MR. PORTER: Call your next witness, Mr. Durretst.
i ) . - - Z i .
! T MR. DURRETT: The Commission will call Mr. Kendrick
i 3 z -4 ‘e : q - -
é oo 3 to the stand. -
ﬁ = -
W ] f ¥ ¥ %
| = - e /
; g S % & |A. R. KENDRIC K having been first duly sworn, was ex-
; o T
} : s [N .
. - 3 ¢ |amined and testified as follows:
{ ¥ 9> 2 x

B — T B DIRECT EXAMINATILON

18 >'-\ z °. )

4. 2 o 2 IBY MR, DURRETT:
= z o

?? gg, 5 @ Q Please state your name and position for the record?

R — | & p

. A A. R. Kendrick, Engineer, District Three for the New

' Mexico 01l Commission. - -

0 Mr. Kendrick, do you have an hxhibit that is marked as
an -allowable graph?
A Yes, sir,

Q You just have one copy of that, don't you?
A Yes, sir.
Q@ Please post that on the board and identify it. First,

’Mr. Kendrick, how is that Exhibit marked, what number?

A It is marked as Exhibit Six.

Tz i | 8} Will you please explain to the Commission what that
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Exhibit shows?

A This graph, the scale on the Ileft~hand side is calcul-
ated allowable based on average allowable allocation factors
actualiy used for a twelve month ending ~-- Or from Maréh of lastg
year through February of this yéér.

The ecale 1s in million cublic feet per month. Tne
horizontal scale is deliverability calculated as by the deliver-
ability test in million cubic feet per day. This graph is drawn
with two lines across the scale here. The lower line identifies
the allowable volume as read from the scale to the left as

allocated to a well of the deliverability identified on the

lower scale due to deliverability times acreage.

Tﬂé distance betﬁeen these lines is the a}location to
any well with a standard acreage factior; that voluﬁe of gas
allocated’by the formula for acfeage. Now, the formula says
25 per cent acreage, 75 per cent del;verability. That is only
on a pool basié. That at a deliverability of one million feet
per day, 78.4 per cent of the ailowable is allocated on
deliverablility. At five million feet per day, 94.79 per cent
of the allowable is bpased upon deliverabilfty. At ten million
feet per day, 97.33 §er‘cent is allocated on deliverabllity,
and at thirty million feetl per day, 99.09 per»cehﬁ on deliver-
ability. This is to show the importance of deliverability

being accurate when we pass avoutb one million feet per day, or
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the higner the deliverability the more the need for accuracy
vecause this absolutely controls the allowable in the anulus.
The problem wé are discussing is not on a pool basis.

Of nineteen hundred and one delivefability tests

submitted in 1963, seventeen hundred and twelve had deliverabil}

less than one’ﬁillion feet., Of the orte hundred eighty-nine
other tests, twenty-nine had deliverability in excess of two
million feet; and in excess of five milllon feet, two wells.

Q Is that all 'you have as fa; as that Exhipbit is
concerned, Mr. Kendrick? “

A I thinkjso.

Q Will you please turn to your Exhibif Number Seven?

A Exhibit Number Seven is a small page, and I belileve
is"in the folder that the Commissioners have. The séale on
the left-~hand side or right side of this Exhibit is what has
been termed multiplier by Pubco's witneds, and I believe this
reflects his Exhibit Seven wnich is a deliverability multiplier
factor. The horizontal scale at the base of the page is a

percent draw-~down; that is a:portion of the denominator in the

factor which is'PC-Pw. That is the shut-ln pressure minus the

working pressure. This hard line represents the multiplier or

the value of this fraction raised to .754, where most of tne

'deliverability‘pressure is 80 percent of ihe shut-in pressure.

. These are the situations that occur in the Blanco
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test is a back pressure test.
And the way it is used in the proration formula

repyresenivs the calculated reservolr under the tract for

allocation purposes.

¢  Mr. Kendrick do you agree with Mr. Arnold that the
proﬂlem as far as the Pubco State Six>Weil is coﬁcerned is in
the slow rate of buildup?

A Yes, sir.

© Is it your opinion, Mr.Kendrick., tﬁat’this is an
accepted engineering theory that this does occur in reservoirs
of this nature?

A Yes, sir.

Q Do you have, Mr.Kendrick., any authority®for that
conclusion?

| A Yes, sir.

¢ In that connection do you have an Exhibit; I belleve
it is marked Exhibit Number Eight?ﬂ

A Yes, sir.

5] Which sets out various authorities on this proposition?

A Yes, sir.

¢ Would you please refer to that Exhibit, Mr. Kendrick ;
and also let me interrupt myself, andrask you if you also have

the various documents of publications, books, that we are

talking about that are listed on this Exnibit?
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A Yes, sir, I have the publications present. This
ExXhibit mefely refers to pagé numbers of publications which are
available and identifies thé page number %o which wg refer
in each instancé.

Q Will you, Mr. Kendrick, in the length of, as far as
considering bheklength of time; I don'% necessarily want o ask
you %o read each one of these authorities, but wili you please
read just one or two of these authorities to give the Commissio
an idea of what you are speaking about?

A 1 would liké to read a portion of a paragraph in the
héndbook by Kats and others, handbook of Natural Gas Engineerin
on page uae;

“ITn low permeabllity formations appreclable pressure

“differerices may exist between various points even after tne

long shut-in times. These differences are due to the low rates
at which gas can flow through the low permeability formations
to reach the depleted zones. Such pressure differences should
be recognized and taken into account oy the calculation and the
use of, Vequél reservoir pressures'’,
Another place in this same book they refer to some

early well back in 1935 by Rawlings and Shell Heart, and in the
U.S. Bureaﬁ of Mines Monograph Number Seven where they expressefl

need fror accuracies for the reservolr pressures and in

.calculating back pressure tests. At that time in the early

.
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studies of gas Qell delivery testing, they thought it important
enough that they appended an article in The back of the page,
bécause of the effécits of errorfin'back‘pressure data.

I believe thaﬁ the publications substantiate the need

-

f'or accurate reservoir pressures because each of these people

- refer to the fact that you need accurate reservoir pressure.

i

Q Mr. Kendrick, how many authors wrote of!subscribed or,
at least, are named in the Kats books, approximately? |

A Seven authors are listed on the dust(cover.

Q Avre these-men recognized as experts in the field of
oil and gas engineering, in your opinlion?

A Yes, sir.

Q Would you just nameione or two of them that you feel

is outstanding?

A Donald L. XKats, Professor of Chemical Engineebing and
Chaifman of’ the Department of Chemical and Matallurgical
Engineering 5% the University of Michigan; Fred H. Pbettmann;
Supervisor of the Engineering Department's Research Organizatiof
for the Ohio 01l Ccmpany; John A.Very, Chief Reservoir
Engineer, Michigan Consolidated Gas Company.

Q That 1is sétisfactbry. Thank you. Is it your opinion,
Mr. Kendrick, that as far as we are talking noﬁkabo;£ ééch of
these other authorities that you have llisted on your Exhibitg

Eight; that they are written by equally qualified men?




A Yes, S1ir. aualified men, poth in research, education,

‘{! % ,
2 % and in application of the petroleun englneers knowledge.
1. § .
L 3 MR. DURRETT: 1{ the Commission please, I would like ©
v
e <2 F S nove at this time, in the interest of time; Ghat the Commission
‘ el
S 3 % _
e o -% 2 take adminisorative notice of the contents of each of the
en = % ' : , o
e § 3 documents that 1s set out on the Exhibit in order that we won't
e 22 % ’ »
. o % % nave %o have the witness g0 through the record and read then
0w e )
- = % > . .
Moo= B3 all into the record. . \
s 8%
-ve CE] GOVERNOR CAMPBELL: You just wan®t U0 put &those excerpt
_ o> § ' /
. i B into the record?
. 2%
g; % S MR. DURRETT: By adminlstrative notice.
= - 8 ¥R, CAMPBELL: Yes, SiTe
= £ %
_ Eg ERE I think they should be in the record. They are jus®
w & .
i — ) = -

_excerpts?

MR. DURRETT: They are excerpts, yes.

MR. CAMPBELL: If you are going %O rely upori them as

evidence; you should put the excerpis into the record, if it

can be stipulated without reading shem in full.

MR. s PERLING: How long are they?

MR. DURRETT: Each one 18 abhout a Dage long, or half

a page, something like that.

MR. SPERLING: You don'tv propose to indbrpofahe the

bock, Just a specific page? A1l right.

MR . DURRETT: You would sgipulate TO that without the

e

—_——— —e——
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necessicy of reading each?
MR. SPERLING:' Yes, Sir.
MR. PORTER: Is that page referred to in this Exhibit?
MR, DURRETT: The page is referred to on the Exhibitv,

Mr. Commissioner.

MR. PORTER: Would you have those incorporated as a

pari of Exhibit Number Eight?

MR. DURRETT: Yes, we would have thaﬁlincorpérated as
Exnibit Number’Eight‘by stipulat}on of opposing counsel;

Mr. Kendrick, why don't you just run down through that

MR. SPERLING: Just something occurred %o me, I am
moving 2 1little siow. ¥We would 1like to reserve the right %o
object to the materiality of these excerpts which we have not
read, and %o which we may have an objection at the time we
are able to read them or hear about them.

MR. DURRETT: We would be -~

MR. SPERLiNG: Lt is my understanding we vwould reserve
the right to object to the materidlity. We can dispense wiih
the reading of them.

MR. DURRETT: ‘We can so stipulate.

. Q (By Mr. Durrett) Mr. Kendrick, let's move on %o your

next Exhibit which is, I believe, Number Hine.

A Exhibit Number Nine 1is a comparative production graph
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~ the line crosses ten billion cubic feeb. the scale increases
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showing the cumulative production during the life of the ﬁell,
of this Pubco State Six Well and the four offset wells.

The vertical scale is shown in five billion cubic foot
intervals, and the Pubco State Six production which is shown in

the left-hand column up about eight biliion cubic feet, or wherg

much more rapidly than prior %o that time. That is during fthe
year of 1960, the year the well had remedial action and caused
its rate of production {o increase. Since that timé, each of
the offset wells remained relatively constant or tapered off
50 their rate of increase or their rate of production did not
substantially increase.

Just below the five billion cubic foot line on this
graph, %the horizontal line represents approximately 4.4 billion
cubic feet. That volume is the éverage total production of the
offset wells.

Up near the top of the graph there is a line between
fifteen and twenty pillion cubic feet which is approximabely
17.8 billion cubic feet; that is the total production of ali
four of the offset wells. As of the firstaf this year, the
Pubco Well had produced approximately 18.1 pillion feet and the
total offsets had produced, or the total of the four offsets
was. 17.8 billion feet. Pubco Well has produced more gas each

year since 1959 than the sum of the other offset wells.
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In'1963, ghe Pubco viell produced wore than one pillion

cubic feet, more gas than,ali four of et wellSe T think Lhis

Q {ill you please pefexr ©O that Exhibit; is thab Exniblt
pn o Yes, sir; 1 think 1 might can make WY apsgract ardt
available Lo some of ithe people’sitting a littie vib closer ner
Q Yes} 1f you ﬁill pub gnose UP» please.
MR. DURRETT: 1 would 1ike to sbate £OF tne Commission --
MR. PORTER: C¢uldvyou put ¢nat one over hevre?
pn To the gide?
MR. PORTER:. Yes.

MR, DURRETT: -- thab all of the Exhibits we have hand a

S'EC\AL\IING Ny

out here, the copled of that‘Exhibit are nob colored; pub L

pelieve they can jook ab ghat color and gell where the yarious

A This Exhibit Ten consists of fourteen platS'of an ared

surrounding the PubcoO Well and constitutes my interpretation

of pressure contour maps‘for the S¢€ en 4ay shut-in pressure
as measured of geliverapili®y Lests in 1954, 95T 1960 and
in 1963.

Phe pink color on tne 1954 plab is that pressure e -

Lueen & thousahd and a thousand and £ifey pounds ; and there are

W0 vells uncolored wnich existed 2 tbousand cifty pounds; 80
o :

.,,,,,,#ﬂ,,,,,,,,,,,,,,,#,#,,,,,,..,,,,,;,#,
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essentially the pink color 1is the higher pressured area.

Thé next lower pressure will be represented by a brighy
red area; fthe nekt lower in turn then would be an orange or
golden "area; and the next lo&er in turn will be a yellow area.
And from that pﬁint on more blue in the color would then identify
a lesser pressure.

In 1954 the Pubco State Six Well which is identified by
an arrow in the southweSt corner of the quartéf of Sectién 36,
Pounship 31 North,>Range g West, is in this primarily high
pressure area. In 1957 the Pubco Wéll is still in the then
existent high pressure areg for the area of the plat here.

In 1960, immediately aftef this well had been reworked, I

believe the well was reconnected in May; the Ociober pressure

YA

on the Pubé& Well had a% Hhat time dropped from the high pressur
area existing a"ﬁhat time beyogd the next {ifty pound contoured
area and well down into the next portion which shows tﬁaﬁ the
pressure surrounding this well has substéhtially been reduced,
and I believe the cause is due %o the difference in the rate of
production ffom May thfough October.

in 1963 the Pubco State Well is down one more band of
f£ifty pound contour and almost out the next band, so that at
this time it is one hundred and forty-two pounds below the then

existing high pressure area within this plat.

In my opinion, the pressure decline is caused by a
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faster relative rate of removail of the reserves or production
than the other offset wel}s.

Q M, Kendrick, are you of the opinion that the Pubco
State Six is in communication with the of;setting ﬁell or wells
that directly offset? |

A Yes, sir..

Q In that connection you were here this morning, were you
not, and heard the testimony of Mr. Ramsey concerning his Exhibii

.
Six “A", 1 believe it is, the seven day shut-in résult; is that
Six "A"; did you hear his testimony conéernigg that Exhibit?

A It is pressure buildup?

Q Yes, sir.

A Yes, sir, I heard his testimony.

Q@ Do you agree with Mr. Ramsey that that is a stabilized
pressure?

A 1 do not think that is a stabllized reservoir pressure
for this area. |

0  What would you base this opinion on, Mr. Kendrick?

A The ;éte of production, 1 believe, that Mr. Ramsey
testified’to, one hundred twenty-séven days continuous pro-
ducti&n prior to the Time this test was téken. From the rate
of production taken from the 1964 deliverability tést which is
in excess of 6.8 million feet per day, this well would have

produced considerably in excess of three quértérs of a billion

'é"x,
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feetv of gas immedlately pefore this gest was vaken. The
jeservolr voldage DY the uwhree quarsver piilion feetb ol gas

would require a very large relative radius of drainage SO ghat
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Q Mr. Kendrick, referring pack to your Exhibit Number

HEARINGS, STATE MENTS.

Eigh% which was the Exnible showing your varlous authorities

g tand the pages on which they could bhe found U0 suppor’ this’

% theory, 1 would like o ask you specifically if each of these
i authorities at the page that you nave seb out there on that.
% ‘Exhibit, agrees with the propositioﬁ that averaging shet-in

pressures gf offset wells is»an aeeeptable engineering practice
if you are not getting proper drawt-down in the area? |

A gach of the augnorities do not 8O sei out in ghelr
publications. It is es¢ablished by at least one, and I thiﬁk'
others, wnere ghat is the first chosen method of averaging
reservolr pressures for calculatioﬁe of reserves or of test
data.

Q  Now, Mr. Kendrick, are you of the opinied that the
aculon inat the Commission w00k Wwith respecv Lo the Pubco Sgave
gix Yell will enable each operator in the Blanco Mesaverde Pool
go recov

er or at jeast the opportunity ¢{c recover nis Jjust
. -

———
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economic table gas in bhe pool?
A I think it will be an assist to help each operator have
the chance ©O produce nis fair share of the reserves.
@ Were Exhiblts six through Ten prepared by you or under
your supervisiou?
A~ Yes, sir.
" MR. DURRETT: If the Commission please, 1 move the
ineroduction of Exhibits SiX ghrough Ten.
That would conciﬁde nmy examination on direct to Mr.

Kendrick.

7
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MR. PORTER: Are there any objections to the admission
of the Exhibits?

MR. SPERLING: No.

dearnley-meier !
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MR. PORTER: The Exhibits will be admitted into the

(Whereupon, Exhiblts Six throughs
Pen were admitied 1nto the record.)

MR. -PORTER: Does anyone have & question of Mr.

Kendrick?

MR. SPERLING: Yes, sir.

CROSS EXAMINATION

BY MR. SPERLING:

Q You previously opened your testimony, MIr. Kendrick,

with the statement that you felt that the vital portion of the

R — W_F,_,__..,_J/—J
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as bearing upon the ability of 2 well to draw douwn; 1 don't
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-of that possitility in order to conflrm the accuracy or in-

accuracy of what you say is the vital portion of this

e —

e ——— "

deliverablllty formula was the relationship veitween the shut-in
pressure and the working'pressure, pPDW, which gives you Adraw-
doun; is thab correct, P, minus Pw?

A Thaé has a very direct bearing On he test.

Q That does represent draw-3aown; does it neot?

A Yes, Ssir. |

Q Now, Yyou mentioned some factoré that you considered

recall exactly wnat they were, but I remember one that was noy

mentioned that strikes me as being a significant one. In a

reservoir, as the pressures, we will say the pfessure on a given
well, more nearly approaches the plpe line pressure into which
it is producing; what is the effect upoii theﬁability of a well
to show a draw-down?

A The draw-down is limited bY the ability, or by the
pressure-approaching the working pressure, or the ﬁipe line
pressure in this case?

Q Sovthat could be a factor in failure ©o obtain what
you consider toO be adeguabe indicatlion of draw-down?

ﬁ Yes, sir.
&) Wouldn't 1% pe fair to oppose at least sSc.x adjustment

insofar as that factov 1s concerned; that 1s, some elimination
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deliverability formula?
A I don't think I quite understand you.
1f you changed the pressures, if you lowered them, this

gives a greater-opporbunity for the well to demonstraie draw-
down, isn't that correct? -
| A ‘-You mean lower the working pressdre?

Q Yes, sir, and wouldn't that be evidentiar& of whether
or not that the well is capable’df and acceéptable by your
findings of a draw-down?

A I hate to give you a “"yes" on that, because we have
no way %o change the working pressure. I méan, it is an

existing pipeline pressure of which we have no cbntrol.

Q Well, are you trying to adjust for that factor then

by some other means?

A Well, I don't think so,

Q Well, you are saying that thesé other factors; that
what you éonsiderkto be the inability of the well %o stabilize
to reservolr pressures as diétinguishgd from wellbore pressure
is a factor that you consider insofar as draw-down is qpncerhed;
isn't that right?

A Yes, sir, it is a factor wWwe must consider.

6] So you are adjusting other factors because you have

no control over one of them; 1s that correct?

A Yes, sir.
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Q All right.

A We have evidence here on the Exhibits that in this
Lease éeVenty-Four higher pressures do exist,

Q@ Well, now, let's talk about dur Exhibits a little
while.

A Al ﬁight, sir.

Q@ Going back to Seven "A" which I believe was referréd
%o by Mr. Durrett, which is the graph of the pressufe buildup
that you talked about before, would you say that the
stabilization of, or an ircrease in shut-in pressure in a
thirty minute period -- well, whatever it shows on that graph,
plus a complete stabilization at fifty-five hours of a seven
day-test is any indication at mll of the wells ability to
stabilize t0 reservolr pressure in Lhe area from which it‘is
producing? | |

A After the study I have made, I can only make the inter-
pretation that there ;s such a large area of good“permeability
in contact with the well that once this volume of gas 1s taken
out it is going to take a tremendous time to put. this gas back
into this part of The reservoir so it will be at the same

pressure as the remainder of the reservoir.

Q You are assuming that the gas isn't already there and

11t has got to come from someplace else?

A‘. Well, we‘have the pressures here, 1t wWas there.
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Q  And the ability to stabilize back to this pressure
indicates since there is no further buildup it is there again
tc be produced, and if there is no increa§e in the pressure

over a considerable period of time, not one half pound, it's

4not coming from any place else; 18 it?

A Well, in my opinion it is part of the reservoir;

therefore, there would be gas feeding inbo it. /
Q Well now, let's analyze your cbnception cf éhat this
reservoir is.

Now, we have got to go back o the Crgss Section;
where is it? Now, in looking at that Cross Section which
represents the log in perforated intervals as well as the
State Six Well; does that appear to you that all of these
wells are producing from the same>zones, th; reservoirs, or
whatever you want to call the area from "C", or where there .
is gas in place? |

A I believe that each of those wells beinrg completed in
the Blanco Mesaverde ‘Pool are in communication with each other
through the reservoir. |

Q@  Through the reservoir?

A Yes, sir.

Q@ Well, apparently Pubco spent a lot of unnecessary

money in recompleting its well and opening up additional sections

if they are all In communication; that was money needlessly
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| speculation, what evidence do you have?

spent in your opinibn because the reservoir is in communicatlon?

A I did not set on the well, but it is possible.

Q Well, would you see any relationship between the
productivity of this well, its ability To produce prior toc the
wgrk-UVer and after the viork-over, realizing that only a poftion
of these sections were open prior to the work-over and the
sections were dpehed‘in the condition that we find them now
after the work-over? Thefe was a tremendous increase in
deliverablility, was there not?

A Yes, sir,

Q Does that have any relationship to openlng these
additional sections?

A Possibly, and possibly it is due to a fracture treatment
which would then make a coﬁmunicative route between the well -
boré‘itSelf and a natural fracture network within the Blanco
MéSaverde‘ Reservoir.

Q A What evidence of that do you have other than pure

A That there is a fracture in 1%.

Q Vihere?

A On one well completed in Township 31 North, Range 9
West, the information I received orally is that the Bit fell
through some thrée or four feet, and they don't fall unless there¢

is a void there for them to fall through.
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Q VWhere 18 that in reference to these wells?

A I don'%t recall the exact location. 1It's a little bilg
£urther north than this Pubco State Well. It is Southern Union's
Nordhaus Number Five.

Q How far north?

A T don't récall the section number; maybe in Section 12.

Q In miles?

A Two or three~miles,fbut there was a fracture that is
wide‘enqggh for a bit to fall through. It is not a ﬁairline
crack, this is a wide gap in the existing sand down there.

Q So you are assuming since the Pubco State Six . after
regompletion,is a good well; that 1t must be in one of those/
caverns?

A It is possible.

Q It is possible. Anything 1is possible, but you haven't
got any proof of that, have you? |

A No, sir, no, sir, neither do I hdve any proof it came
out of one of these zones here, here, here, here, or here; by
being a completion due to the sand alcne,

Q Mr. Kendrick, 1 don't want to be facetious on this
thing, but 1t 1s possiblé that the Pubco Six could be boftoméd
or in a gas storage reservoir which would increase its volume
tremendously, tod} but I don't think that is the case in this

particular instance.
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_through the pool as 1% has taken the wells producing'to get them

140

Do you have ;n;ﬂldéghgs to how long i{ would take for
these reservolrs that you say are in éommunication to stabilize
§0 that thelr pressures woﬁld be equal and ldentical, oﬁe'well
to the other?

A‘ With the exceptlion of the hydraulic lead head pressure
differential gcross there, [ think 1t would take approximately

as long to get these pressures back to one uniform pressure

into the pressure disorder they are today.

Q Well, now, tell me why you believe thait to be true,
is that directly related to the permiability, is that related
t0 reserves; What is 1t related to?

A Tt is related to the pérmiability and what approaches
an infinitive ability or unmeasurable difference b;tween:the
pressures in the besérvoirs S0 there 1s less pressure differentid
to cause phe pressures to stabilize and the gas flows with
resistance through the reservoir, so that it would take a long
time to get to an absolute one pressure %eservoir. |

Q - Well, now, is it your theory that given enough time
that this pressure here would stabilize with this pressure
Vhere, and this one with this one here, and this one down here
with this one here?

A Yes, sir, at a same datum point pressure; that is --

Q You méan that is related to depth?

b1
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we are 1ooking at there on ghat C

Well --

Within the reservo
Mesaverde rool?

At the present time we haveé some nineteen hundred wells

e

fically throughoub

1 think the commu

different depth to another.

wellbores would sgabllize those pressures.

1f they were a1l open?

1If they were all open, or enough open %O stabilize

the pressures over.

That, You think,

g of the wells on ©

would do 1b. isn't it grue that each

"

S0 that Wwe are nou calculating one pressﬁre at a \
e is'permeability of a greater
all of these sectidns
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nication throughoub the

ne Cross Sectionﬂthat We see

had an opportunitg Lo selectively perforate any inter-

he chooses in a

Yes, sir.

Apparently the operators of the ofther wells exercised

course of adrilling his well?

declding wnich of these zones would

n by jooking ab

what was perfordted

e

ction and which-would not; 1isn'® that the 1ogical

and what was noo?
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.exXperienced some mechanical problems with this well.

PAGE 122

Q Well, incidentally, do you know what the latest

reported pressure for the Johnson Number Niune Well 1is, a 'Ol
pressure? |
A Do we have thai on the cards, Araold?

No, sir,'I don't have that pressure recorded nere. [
had the test in the office, but I didn't get the pressure
recorded. |

Q The pressure which we have taken from the Commission
files for your information, is 672 pounds wWnich 1i$ substantially
below the State Six pressure of ©IF pounds; that is one of the
wells you have averaged or did average prior to the action taken?

A I don't have thai pressuvre. If that --

Q I am sure that is correct.

" How would you explein that?

A The pressure of the Johnson Five Well which is in the

northeast of Section 35 in 1960 showed 714 pounds, and the well

was not tested in 1963; it was plugged because they had

1 am ndt”acquainted exactly with what the problems
vere, bubt some mechanical problems did eiist in this well which
they could néf remedy. The pluggedwthe weil and redrilled the
Jonnson Number Nine ou Ghe adjacent forty acre tract to the
south. That well is as close as practical in line between the

Johnson Five and Pubco State Six. It in in an area which
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apparently is of low permiability.

Q@ This is the Number Five Well here, (indicating.)?

A That's correct.

@ In the same forty?

A That's correct, at the time this well was completed,
the Johnson Nine, the initial préssufevshown is 782 pounds,
which, incidentally, happened to fit real good in this contour
plat for 1963.

Q DQ you know when the Johnson Nine was completed?

A I think I have a record here of that, sir. We show
a drilling completion date of September 1'féh, 1963, The first
delivery into the pipeline on November 29, 1963. ’

Q@ Do you consider that a new well?

A Yes, sir.

Q Well, does the faci that the pressure nas declined {o
a 1964 pressSure of 697 pounds as compared to the initial pressure
indicate anything to you?

A In these fight or low permiability reservoirs the
initial pressure draw-down is at a much faster rate ﬁhan ay
later life in the well.

Q@ Well, do you think then that the initial pressure
measured for that well was representatiVe of' the reservoir
pressufe?

A Not necessarily. 1 am not sure it was a stabilized
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pressure because I do not know the length of time the well was

blown to the atmosbhere.

Q How come you have included it in the average, if 1%
wasn't a good pressure? -

A That is the only pressure avalilable. 1If we had left
this one out I don't think it would have affected the 775
pound éverage very far.

Q Now, Turner State Number Twa/which is another one of
the wells in the averages, our information 1s that guring the
period'l962 to 1963 the pressure on that well actually produced,

I wmean, Increased even though the well was being produced. 1Is

that normal performance?

A Ve find this %to be a normal performance in Blanco

Mesaverde Wells caused, we think, by two reasons: The 1962

préssure as recorded as 694 pounds absent., At that time %the
well may have been shut~in just before unloading a slug of
liquids. Then the 1963 pressure of 724 pounds could have been
-~ the well could have been shut-iﬁmediately arter §uch a
collection-of liquids had veen discharged. Therefore, the
30 pound pressure differential could have amounted to sSome
sixty feet of fluid In the wellbore.

Q Was any test run to see 1if there uwere anyAliquids
in the hole?

A No, sir, these pressured differ from year to year
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because of the production sﬁut-in characteristics immediately
prior to the conduction of the delliverabllity ftest.

Q The sum of that statement 1s: You don't know whether
it was an accurate pressure or not, either one of them?

A Ve do not th;nk‘this to be the‘averége reservoir
pressure of that well.

Q@ At eitvher end of the scale?

A Right.

Q Do you haﬁe idea how that is going to end up, pressure
ﬁise, wigh relation ~-- |

A Nothing defihite.

Q Although that is the offset well to State Six?

A Yes, sir. » g

9 To youf*knowledge,'havé’ahy interference tests been
conducted in this immediate area %o indicate whether or not
these reservoilr Zones are in comtwnlcavion?

A You mean test vert;cally between the two?

4] Interference‘testgﬁin connotation to that term, which
I understaﬁd, it is one way %o determine whether wells are in
communication.

A By your term "interference test" to see if the wells
are in communication; are you implying that the test is to see
if this zone 1s in communication of this zone, or if --

Q I meant well to well,
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‘same reservoir why would it go up; 1s this the liquid problem

A I don't kiiow whether any have been conducted in this
immediate area or not.

o Have any been couducted vertically to see 1f these
zones are in communication other than through the wellbore?i

A Not (o my knowledge.’

Q@  Would such a test be pracitical?

A I doubt it, because The shut-in time required on many
of the Mesaverdgrfield pool we;}srrequirewtwqrpungygq:dayﬁﬂandw
some have gone more than a thousand dayé to reach maximum
pressure buildup.

Q@ 1If there were co%munication, the best evidence that yot
have would be that with the production from the State Six Well,
the pressure oughi to decline in the Johnson Number Nine -- no%
the Nine, the Turner"Staéé Weil; why would it increase if it

was in communication? If you produced a lof of gas from the

again you are talking about?

A The liquid problem could exist, or the Turner State
well may have been shut-in for a substantial period of time
prior to thg time that the well went on deliverability ftessg,
then the shut-~-in pressufe would be highér.

Q These are all suggestions we have, all with possibil-

o~

1

ities, with none of them pinned down; isn't that a fair statement?

A No, sir, I think we have test information which will




2
§¥

B

5 5}

Z
[V}
z
~
=
<
U
w
B
v

EXPERY {ESTIMONY, DAILY COPY, CORVENTIONS

STATE MENTS,

DEPOS\TIONS, HEARINGS,

EW MEXICO

1120 SIMMS !LDG o P, O. 80X 1092¢ PHONE 243-66:91 * ALBUQUERGUE, N

PAGE 12’(

__/*—F,_J/_,//

"

prove that well shut-in for substantial periods of time wouléf
nave a higher pressure after the zest.

¢ I am not arguing witnh thab statement, 1 am galking
aboub whether these wells are in communicasion producing from
the same resefvoir, subject tb the same conditions; that 1is
all supposition and theory.

A As far as these five Wwells are concerned; yes, sir,

"becausew"o.test~bas abtuallyrbeen performed.

qQ To your xnowledge , have éﬁ&wéfvéhe off'set operaters{
the ovners of thése other wells, made any protestrto the --
A No, Sir, not ©O 1My kaowledge «

'@ Then this whole thing has peen precipitatéd on the
engineering theory of the Commission sgaff which has assumed
gome conditions %o be presentvjhicﬁ are not-substantiated by
evidence, and accordaingly subject 50 preadjustment in the opinion
of the staflf; is that a fair sipatement?

MR. DURRETT: .I opbject to_that question. 1f the
Commission please, he~1s now asking the witness ©O welgh the
evidence and teil the Commission what he ﬁhinks about 1it.

MR, S PERLING: That is‘exactly what 1 mean. The evidenge€
is before us; he i8 qualified as an exper®, I am enbitléd toh
ask for an opinion.

MR. PORTER: Mr. Kendrick, B9 ahead and answer the

‘guestion, if you cafl.

—

e
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-

MR. g PERLING: Will yo; please restate tne quesbtion,
Mr. Reporter? ‘ |

REPORTER: (Reading.) . “Then &his whole thing has
been precipltated on the engineering theory of the Commission
apaf{ which haé assumed some conditioﬁs to pe present whicn
aré not substaﬁtiated by evidence, and accordingly subject
e readjusbtment in ﬁhe opinion of the staff; 1is thét'a fair
statéﬁent?

A The evidence of numerical values in the record of.
b?é;é;réé bééﬁééh %hé”wé1166r=s~within the formation are not
substantiaﬁed. Hé@ever, in the engineering tpaining that I
received and based upon these authorities here, they imply that

there 18 a pressure petween the wellbores within 2 reservolr,

=

'ﬁculdwuse that as'subéﬁantiaﬁing evidence that this
situation possibly exists.

@ Those studies weren't based on the Blancc»Mésaverdé
Pool; are those conciusions, whatever they are, the tﬁeories
coﬁtained in that book?

A gome of the statements refer spgcifically Lo The San
Juan Basin.

q ‘To the Blanco Mesaverde Pool?

A T pelieve they would in that.

o s it is part of the Basin?

- A 1% is part of the San Juan Basin, referring tO low

,/——___//_,/___—

__.'—__,’__—__’_/’
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permeability fé;évvoirs as exist in the San Juan Basin.

Q Now; look at your 1963 pressure contour map up there,
Mr. Kendrlck. 1 think the substance of your testimony was that
the volume withdrawn by the State Six in that area contributed
to the low prcésure condition which you find to be preseat in
that area; is that substantially whaé you said?

A Yes, sir.

Q  Now, in looking at this 1963 pressure map, 1L fintho
the south in Section 1i a reported pressure; this is in the
west half of 11 of 6396 pounds. Now, you go on up and you get
into, let's see, Section 24 and you find a well there that has
669 pounds'preSSure contoured. There is a well in the west
half of;Section 21 which has a pressure of 615 pounds; are
these contributing at all to the situation you find there, snd
have contributed to the State Six?

A It is possible.

Q  Tueir pressdres are lower than theiﬁii; aren't they?

‘A Yes, sir,. v‘ | o

Q vlSo they must have some effect on the so-called low
pressure area that you are talking about. Do you know whether
these wells have any comparable characteristics to the State
Six or any of the other wells?

A No, sir.

Q Other than they are completed in the Blanco Mesaverde?
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more cross examination, T do have one more quesbidh on redirect

g A 1f you like, T can give you a deliverability test
[*]
2 .
H Summary .
S
5 MR. SPERLING: That is all I have. Thank you.
gé 3 MR. PORTER: Are there any further questlons of Mr.
- z
[]
e % Kendrick? ;
= 0 S :
= g MR. DURRETT: If the Comaission please, if there 1is noj
s bl w
g
b
<

REDIRECT BXAMINATION
_py MR. DURRETT:

o Mr. Kendrick, peferring to the Johnson Numper: Nine

that was discussed hy Mr. Sperling with you, would it be your

opinion as an enginee? {that it could be a possibility that this

1120 SIMMS BLDG. p. O. BOX 1092 ¢ PHONE 243-6691 ¢ ALBUQUERQUE, NEW MEXICO

dearnley-meier regorting 8

well, when it was completed, Oor I guess 1t was precompleted,
could have 2a lower pressure né cause an area in which it»
was completed to have previouély peen drained?

A Yes, S1r.

Q@  Now, discussing thils matter of whether or nov tne
well should be pub in with'the average, one of the average of
the area, would you want O inciude every well in that area
regardleSS’of what the pressure was?

A Yes, sir, as much information as Ve nave to/substan-
{iatbe our move; we considered in this study’of nov usiné the

pressures on wells 1like ©this sgate Six well; that we would use \
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foqr foset pressures, but we determined that since this well
did represent a portion of the reservoir; fhat in all fairness
it should be included.’
| MR. DURRETT: Thank you.

+MR. PORTER: Are there any further questions?

GOVERNOR CAMPBELL: Yes,.

RECROSS EXAMINATION

BY GOVERNOR CAMPBELL:

9 Mr. Kendrick; J don't know whether you answered this
or not. Do you concur with the statement of Mr. Arnold that
Pubco tests were accurate tests in 1963, and that they com-
plied with the ﬁ%ovigions of Rule R~3337?

A In respect to the pressﬁre measurement?

Q Yes.

A Yes, sir, we agree or have no gquarrel wiﬁh the pressureg
as submitted as a dead weight pressure, gauge pressure.

Q In compliance with the Rule?

A And that the pressure was measured in the compliance
with thie Rule. Ve believe the pressure problem exists on a
reservoir conditlon of slow stabilization.

¢ And will you state for me what basis you used for
concluding that this accurate pressure was abnormally low; was

it on just a comparative basis with pfessure surrounding the

well, or was there something more than that?

3
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A There was nmuch m;re study iﬁvblved than that. (

On the Exhiblt depicting the history of the'deiiver-
ability tests. |

Q Yes, I remember that Exhibit.

A  ‘Wnere the flow rate decreased, where the working
preséure decveased,"ahd where the shiut-in pressure decreased,
the deliverability should not ilncrease. We have an arithmatic
reversal which causes them to go higher than the aciual
deliverability should be because of depletion of the reservoir,

Q@ That “is the basis for your concluding that this well
réquired special treatment under the amendment; ﬁo the Rule of
November, '62, on the basis that it was an abnormally low
pressure; 1is that correct?

A Yes, sir;

GOVERNOR CAMPBELL: That is all T have.
MR. PORTER: Does anyone else have a gquestion of Mr.
Kendrick?

You may be excused.

(Witness excused.)
MR. DURRETT: That will conclude our case.
"MR. SPERLING: We do have a small amount of rebuttal
testimohy, if the gpmmission please.
MR:NPORTER: All right.

You will be using the same witness, Mr. Sperling?
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‘MR, SPERLING: Yes, sir.

]

MR, PORTER: Let the record show the wiitness has been

SWOTrn.,

* % *

CHARLES RAMS E Y, having been previously sworn, was

now recalled o testify as follows:

DIRECT EXAMINATION

BY MR. SPERLING:

Q@ You are Charles Ramse& who testifled previously and
as a part of the Applicanf's Case in this matter?
‘A That's correct.
Q You understand you are still under oath?
A 'Yes,sir. |
Al I notice that you have placed on the bbard up there
another Exhibit which is entitled, "Deliverability History,'
and I assume this has some relationchip to the testimoﬁfh§f
Mr. Arnold and Mr.:Kendrick relating to the deliverabilisy"
history of this particular well as they have interpreted.it.
Now, would you step up there and tell us whai you
conclude and what that graph is supposed to show f{rom your
standpoint? V
Also, if the Commission'please, I would like to have thé

Exhibit marked for identification as Exhibit Number Twelve.

12"
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Exhiblo Number welve
identificatiOn,)

(Whereupon,
marked for

A TThis ExhiDi®, which 1 think 18 Exhivi® twelve, 18

essentlally the same plat of dellverabillpy yersus btime, as

their previous Exhibi®. T am nob gure of the number of that.

GOVERNOR ¢ AMPBELL: Three.
A Exhibib Numper Three.

Wwnhat we have done in this caseé, wne current formula
providesbthat the deliverabillty pe calculated od the pasis of
a deliverébility pressure wnlcn is a per cent of the shut-in
'pressube, so-we nave taken all of our past déliverabilities,
right back to the initial deliverability in 1952 and -recal-
culated them ON the 80 per cent hasis, merely so we could
show them all on the equal curve and compare thenm instead of
getting inco ©this changeover problem of 50 per cent and 30

per cent, and we have tTne deliverability scale increasing

here O the vergical scale and the time, OT years, O the

horizontal scale.

starting in 19525 we

5,000,000'cubic feet on this well. This deliverability

éeqlined as Mr. Arnold pointed out, & believe, very steadily

into 1957’at which cime 16 was’around~3700 MCF per day.

Now, in ¢his period

May T 1958 the giate Six was'completed open hole,

e

nad deliverapility of approximatel

from initial completlion up and (o)

we had casing
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- 9 se¢ above the entire Mesaverde Seciion. They are up lua this
o : .
: area, and we had tubing set uthrough the Mesaverde open hole
[+ .
ol AV B
§ down into the Point Lookout at avout 5,000 feet. AL that time
v N
" gé 3 we had a considerable amount of caving problem with this open
— » 4
Lo r4 x
° w = e () iy P
f - as i .; hole. The open hole actuaily caved in around the tubing and
[ o g g
- g é was a serious resiriction toward getiing gas down through all
T & s 8 :
a § z of these cavings of shale and s8ilt and some sandstone. We
\3‘ t::u) w [ 4
H e s < = -
j s 83 are having considerable trouble getiing the gas into the weil-
; =% ¢ bore and into the tubing. In 1958, March Tith, 1958, we
? I .
| = Z & perforated the tubing from 4607 to 4610, three feet; and from
! or e ®
‘> 5§ 2 . C o s : :
T I 4507 to 5010, which is a total of six feet.
] =."‘ z 5 L. . . B
: a . , & Now, wWe did this in an effort to open up more pay
1 = 2y
F S 5 2 sand or more pay section to the tubing to eliminate this pro-
3 S g = 3 '
' blem of the caved hole, and you can see because of the
s deliverability increase there, we did have resulis in increased -
i: deliverability between the '57 and '58 tests. So, that in 19--
: ;ks from this completion up until this time of the workover we had
T ls ~
’ oh, somewhere in the/neighborhood of sixty o seventy f{eet
fa ‘
by open. We perforated a few additional feet in 1958 and got
i; a slight increase in deliveravnility. We again worked
j. the well over in 195G, perforated the tubing again, this time
3
from 4579 to 4942 and had another slight increase in.
t% Geliverability.
g So this upward trend in deliverability in this area is
E£] L ) .
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correctly related to fthe smalil tubing intervals that we per-
forated right here and shows what results we could have and what
results we did héve as a result of opening up a little more
section Lo the wWellbore, in this case, aboul 3ix feet each
time. |

Then we had a very serious casing leak with gas {lowing
out of the ground in 1960, March 26th; 1960, and repaired the
casing leak; however; more significant at that time, we set
casing thfough the entire section, remended this casing. We
perforated over rour hundréd feet of pay in this casing and

treated the well so ¢iiat at this time we have a proper com-

|pletion of all of the zones which viere open pefore in the open

hole, but we restrictéd plugging the hole because of its being
¢aved in around the tubihg; so we are talking about a brand new
well for State Six in 1960 following the completion of the well,
recompletion of the well in 1960.
We have these deliverabilities for 1960. Now, these

are converted to the 80 per cent factor, so they are all on
the same basis.

| Of approximately twenty-two thousand initially new
wells at this éoint in 1960, down in 19614t0 slightly over
siXteen thousand. As Mr. Arnold has pointéd ouf, ve had an

increase here from '61 to '62 of up to eighteen thousand five

hundred roughly, and then a decrease to the '63 test which is
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in questlon of sixteen tnousand seven jpundred; and vhe 1964

vesy of fiftecn shousand onc hundred. 1% is quite obvious here
e ha;e a sgraight line deliverability from 1960 ghrough
1964, there 15 one enornous test.

Phis hest, in wy opinion, 1s wrong. 1 nave talked it
our field people'about it 2nd they feel there Was some problem
with the test; however, ig is in the past and we don't exactly
know whabt the. problem is, put in this case we have 1960, 1662,
1963, 1964 lined up pignt in @& TOW, fbur testé, and we nave one
which 1S5 encrmous; and the 1963 test is certaiﬁly in line with
the normal deliverability of this well since its essential
recompletion as & new well in 1960.

é Well, now, 1£ 13 interesﬁing v note, Mr. Ramsey, that
while you pointed out you had a newvw well essentially there; the
capabiliby of tﬁe well increéSed sremendously; what caused
that; in your oﬁinion?

A tell, I think che cause of thig 18 quite obvious. A%
the time of %the open hole coﬁpletiOn we had essentially all of
the section up above the tubing'closed of f vecause of the
wellbofe cables. This 1is evidenced by the fact that DY perfor-
ating small sections of the btubing We were able ©O get small
deliverability 1ncréases, and at the gime we wWere working the
well and opened thié seciion adequaﬁély; only then for the firs

gime in ghis well's nistory were we able O nave all of the pay

/_”—,._,_’
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zones flowing unreséricived into the ;éllbore.

Q’ You hay sit down, Mr. Ramsey.

Now, in closing, Mr. Ramsey, this isn't the only well
that Pubco has in the Blanco Mesaverde leld or San Juan Basin,
is it?

A No, sir, we operate éémeWheve around elghity-eight wells
and have part interest in many more wells.

Q How would you rate this well with the obhers?

A This is by far the best well we have.

Q@ Do you have some viells tha?rhave not paid out?

A Yes, sif, we have some wells tﬁat have not paid out;
and a great many wells, that in my opinion, ﬁnfortuhately wilili
never pay out.

Q Okay.

MR. SPERLING: That's the end of. the rebuttal.

CROSS EXAMINATION

BY MR. PORTER: .

Q Have you contemplated giving any of your other wells
the same treatment you gave this one as far as perforating the
zones? v

A We have reworked essentially all of our open hole
compietions. We have not had the success with most of them
that we had with this one; however, all the ones we reworked

we have had very good success,
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Q I mean -~
A Yes, we have had'substantial increases. We have nog
had any of this raange.
MR, SPERLINGf Does Pubgo have any wells?
A Yes, we have a two well program going on atvﬁhe moment
MR, SPERLING: That's all.

MR. PORTER: Dbes anyone else nave a question of Mr.

‘Ramsey?

MR. DURREP?T: I do, if the Commission will give me
Jusi a minute.

I don't think I understand the question yet.

CROSS EXAMINATION

'BY MR.’ DURRETT:

Q Maybe T understand 1t now. I will ask it anyway.
Mr. Rémsey, in 1957 when you reworked the well,‘I
believe you saild that you perforated six‘feet?

A That was in 1958, that was our first wofkover, at
which time we perforated six feev.

é Was that when you had caving?

A Yes, sir, that was at the time we had open hole
cavings around the tubing. We had no casing down into the
Mesaverde, we had only tubing.

Q@ Do yo§ know‘where the top of the caving was?

A  The top of the caving?

y
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Q Yes, sir.

A No, sir, we did no{ know where it was precisely.

@ " Then you don't kinow whether you opened up six feet or
opened up-the entire C1lifi House section, do you, Mr. Ramsey?

A No, sir, we would ﬁéve no way of>proving that.

Q  That is 4ll of that one. Let me try anbther one.

Referring to the straigh¢ line we are talking about,
what is the number of that Exhibit? |

A That is Exhibit Twelve, 1 believe.

e You were present here when Mr. Arnold testified con-
cern;ng his Exhibit Number Three which is ihe one where he had
the various deliverability pressures of 5 and 80 per cent?

A Yés, sir.

Q As far as the straight line is concerned, do you agree
With him that if you draw a line on the two pencil dots he was
talking about, which would have been averaging the pressures
on this well since 1960; that that also would give you a
straight line? |

A Yes, sir, and X could put scic more pencil dots on
there and we would =--

Q@ We could just draw stralght lines?

A Yes, sir,{but these are ones wWe neasured on the per-
formance ~-of this well. We have not determined the best

1
N

ia .
Lo

average pressure pevformances of the w

i
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- 2 Q You do believe, do you not, that Mr. Arnold did actually
2 ,
% calculate from actual measured --
- 8 : o
g A Yes, sir, I am sure he did calculate them.
w3 F MR. DURREIT: fThank yow, I bellieve that's all I have.
_ > by
T o r4 b d
° w
; - a5 & ; MR. PORTER: Are there any further questions?
; oD = z »
o= 3~ MR. SPERLING: Just one.
[ Lo B w -5
; T . -
: z =2 REDIRECT EXAMINATION
oV TN » :
! R P S~ :
i w53 BY MR. SPERLING:
H & g & ' .
' . B2 =8 Q Mr, Ramsey, Mr. Durrett asked whether you knew
QO w r
Py 5 § whether you had theé entire Clif{ HousSe open or six feet of
* o= 5 8 . |
= & o° it open, and you said you didn't. The fact remains that
- C L . ,
s 9 § the more holes you made througn the tublng; when you
= -
» gg 3 a recompliete it, the bpetter well you have got; isn't that
- i &
: right?
[
: b7 ‘ o A Yes, sir, we proved that three times, I would say.
4 * We recompleted it in 1958, got a small increase with six
s feet of additioral perforations; we did it again in 1959,
t got another small increase with six feet; and when ve
opened the entire zone ve got a very large increase.
MR. SPERLING: I would like to offer Exhibiv Twelve,

rlease.
MR, PORTER: Without objection, the Exhibit will be
admitted into the record.

(Whereupon, Exhibit Twelve was
admitted into evidence.)
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¥MR. SPERLING: Now, that concludes our testimony in
vhis case.

MR. PORTER: Are there any further questions, any
further questions of this witness?

You may be excused,

MR. SPERLING: Except that we would ask that there be

incorporated as a part of this record, the testimony taken at

»wﬁgeﬂyggpipg_iq"Case No. 2695 which gives, or which was the ,

public exposition of the proposed Rule changes which we are
deéling with hereé today and which prdvide a sort of legislative
history of what the purpose of the suggested changes was.
| I tnink in making a determination as to'Whether>this

particular sitdation falls within the framework of the Hearigg
is a material matter, so we would make that reque st at this timg

MR. PORTER: Your motioh is to incorporate thé record
of Case Number 2695 as a part of this record?

/MR. SPERLING: Yes, sir. |

MR. DURRETT: We would join in the motion to incorporaf
the entire record in this Case.

MR. PORTER: The record of Cace 2695 will be made a paj
of this record.

MR. SPERLING: Thank you very nmnuch,

I don'% propose to expand on the length of time on

this case that has been presented to you, there are a few
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deliverability formula, and which were not true, accurate

renracer.iattiang r\fi,,-:\ i

‘receive conslideration as indicated by the testimony of fthe
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things I do want to point out,

Our first position 1s which-1 tried to makéJclear in
the opening statement thait the Rule as it has been used here
has no application to what has been intended by the proposedﬂyr
Rule change adoped iﬁ 1962,

That Rule was designed to deal with abnormai situat;ons
where inaccuréte readings were being obtained as a/pagt of the
................ of - vl factor wnieh gdééﬂihﬁbdgﬁéiuféfﬁgié;
that being a shut-in preésure of a partlicular well which ali of
these other factors are related. I think it has been demon-
strated that any change in a value assigned to the shut—inb
pressure without changing any of the other values which are
dependent thereog, ;s a distortion of the formula iéself.

He féel that legaily this Rule wasidesigned for one

purpose and is being used for another., If the matter is %o

Commission in this case, this ;s not fhe method, the time, nor
the place in which to do that.

In substance, we don't think the Rule should have
been applied there because we had an accuraée test. wé have
demonstrated this accuracy, it has been conceded. We have

a situation which demonstrates that the Rule can be invoked

3

only in thos: instances that is, the portionrof*it that relates
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wells, and

communication.

The PO
the operators 0
to my knowledge

suppor® the rev

e e Pty

©o éveraging of fset well pressures
the well 1n question vihich
are completed in the same 2zZ0one.
have demonstrated that these wellS are

and therefore,

as well as the other information wnich we have

I “¢hink the term of tne Order

increase tmls pressure has

arbitrated basis pased

to the contrary;
average pressure well pasis

conseguently deliverabii;ty

PAGE

o 14k

when the of fset wells and t
is presumed go have an avnormally
We think wWe
not completed 1n the

nov comparable on any kind of an

averaglng pPasis.

We think our Exhibit up gnere amply demonstrates that

presented. Ad-

mittedly, we are in- the Blanco Mesaverde FPool and we are nov

'lin the same formations, zones.

is zone, a8 these other

to attemp® to average ghis pressure or féduce, 1 mean

reduced the deliverability on an

on a well average 18 unfair and unjust.

There has been no evidence presented ghat these wellis are in

All of Ghe evidence that has been presented is
oo T don't tnink it can be concluded that the
correcting shut-in pressure and

pressure has any applicaﬁion what-

soever ©O this particular well.

int has been made that nobody else, particularly
f these offset wellS have seeqn fit to protest or,
, even éhow up here today in an aptempt to

1sion of the deliverability assigned to this

iston of €he SO
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particular well. For that reason we think that‘some welght
should be attached tq that situation, They had equal opporbtunity
t0,0n the same zones if they existed, and they chose not to do
S0,

On the basls of that brief statement we would ask that
the Commission consider and take from the action leading to the
revision of the Applicatiﬁn of the Rule in this case to the
State-Six Well resulting in the revision, the recalculation of
the deliverability formula based on 1963, which Waé the one

in use for 1964, and ﬁhat the well be given an opportunity as

A4

a result of having suffered, if it has, from the cut in allowablg
that it be allowed to resume its production %to the end; that
it is not% penalized in any way.

Ve ésk that the Commission give this matter serious

2

considération, and its impact upon noﬁlgkiy this operator, but
other operators who have received the same treatment or may
possibly receive the same treatment as the State Well Number
Six; and we ask that the Rule be found to be not applicable to
the State Six Well,

Thank you very mach.

MR. DURRETT: If the Commission please, I would like
to state that at the outset I certainly do not feel that any

weight should be attached %o the failure of any operator,

whether his well 1s affected or not, to show up here today or
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;ﬂ 2 hot sg;;_up A;;e to&;y; mainly on the proposition that the Case
% % is advertised and docketed and presented today concerning a
;$ g Pubco Sﬁate Well Number Sik, and certainly not the other wells;
b P %, 3 and that might explain to a great degree why thé other operators
e s g S were not hgre today, since we Were concérned with the State
s B Z ,
§ o § g Six and not their wells.
S-S | . N ‘
E P .- % ? I also would like to state very briefly that as far as
é ba ;S% § g the questionias to whether or not this is the same zZone, I would
» g% é % l1ike to call the Commission's attention to the fact that the
f ' ;; g é Commiséion determined at the time that it prorated this pool
% ‘ .éé g g and wrote the Order or Orders concerning this pool; that it waé
; - é%? é é the saﬁe common source of supply as designated by the Commissioil.
i z ,
| EE g § There was, therefore, necessarily communication, 1t is always
A assumed that there is communication in the pool or you sure
shouldn't have one pool, and we would suggest that when the
Commission comes to the provosition of the conclusion that ther%
e is no communication -- there is not communication in this pool
é | 'é ”f between the various wells, then 1ﬁ'wou1d certainly seem
o feasible to take another look at the pool and start designating
!; some small pools, because that musf be what there is 1f there
; 1s not one pool “in communication.
? Ve féel that we nhave shown‘to the Commission here toda}l
;% that the intent of the Order R-333 has been followed by the
ifa Commission Staff and that this was just such a situation that
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We think we have shown that %he shui~in Lests
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was conteﬁplated that 1t would GO; and we submit tnat this 18

just evactly wnal Opder R 333 was intended to correct,

e e — e

shut-in

pressures were used abnormally loa as contemplated Y Order
Numbeyr R 333, ang we would invite the Comnission's atcentlon

to the record in gthe case promnlgating shis Order R-333 to

vie have shovWn that this 1s 2 definite sink area

should say sink areas involved-in'this-
1t is_not a matter of
read the_pressure, it is a sink area,
causing a lack of puildup an@ a

1 provision in the formula SO0 that you

erability as it is contemplated and
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§§~ = 8 pool that are causing the problem.
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— 5 % somebody's failure %o
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= & ¢ .80 ©0 speak, which is
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a , 2 resulting mathematlca
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you have it wherg you nave the sink

it is the position of the Commission

1a is- valid,
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that it works, if you don't

ns where you have ghe sink areas, and if

you are in bthe sink arez some action must be taken or the

erly allocate tne £35S in the pool &8 iv

wnere inaccuracies were resulting.

o suggest thatb not only as a method that
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the Commission has selected~- specifically set out in Order R333

it has been established here today that this is a very common
accepted engineering principle, I am speakiﬁg of averaging the
offéet wélls. a reasonable éngineéring theory.

It is on this basis we submit to the Commission that
the action of the Commission Staff, the action it has taken in
relatioan to the Pubco State Well Number Six is igkthe‘iﬁﬁerest
of conservaﬁion, that it will afford %o the operator of each
well in this pool the bpportunity t0 produce his just share of
the gas, and we would urge the Commission to make such findings
and to issue an order sgbstantiating'fhe action of‘the CommiSsion-
Staff. |

Thank you,

MR. PORTER: boes anyone else have anything to say?

MR. MORRIS: If the Commission please, Tenﬁeco 0il
Coﬁpahy is now the operator of the ’Délhi Taylor-~-Prichard
Well Number Two which is the northeast offset to the Pubco
wéll under consideration hereftpday. Tenneco wishes to go
on record as being in éﬁpport of Pubco's Application, particu-
lérly on the‘point that where an accurate test of a well's
shut-in pressure is available there is no occasion for the
Commission to resort to the use of avefége pressures of offsetting

wells.

Tenneco tends to supplement and amplify its position
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~obvious that the well's shut-in presgsure musi also be properly

drained by the well may best be determined by accurate tests of

by sﬁatement as authorized by the Commission at the ouvset of
this Hearihg.

While I am up, 1 would like to make a Turther statement
on benalfl of Southerin Union Producsion Company. Since deliver-
ability is such an important factor in the allocation of gas in
the San Juan Basin, it is essential that gaoh well's
deliverabiliby'be propéfly determined in‘érder Yo afford to eéci
operator the opporﬁunity to produce nhis just and equ;table
share of the redovgrable‘éas reserves.

Also, sinze a welli's shut-in pressure directly enters
N

determined in 6rde? to achievg proper allocation of the alliouwab

Actual conditions existing in a poricion of the reservo

that well. Tests on other wells should be used only when it is
impossible to obtain an>adcuraté test on the wéll under consid-~
era;ion. The mere fact that a well's shut—in pressure is
substantially lower than an average on anxbffsetting well
in itself is no vasis for the assumpfion that the average is
a more accurate reflecfion of the characteristics of the
reservoir drained by that well.

Southern Union Production Company opposes the Commissi

use of such average figures and accordingliy wants to go on reco

:LeS .

1r

bns

*d
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in supporting pPubco's Application in this Case.

Thank you.

ﬁR. HOWELL? Ben Howell, :epresenting Kl Paso Natural
Gas Company. ; )

We nhave an unfortunately small fractional interest in
this well, and are the operators of a number of wells;that have
received t,he same treatment; We are also the operator of the
‘Tufner ggate Number Two which 1S one/of the offsel wells and
we feei that in phe adoption of the Rule, and certainly the
concurrance this company gave ét this time in thé adoption of

mfﬁé"ﬁﬁlé’waSMM-.apparéntly 3. aisunderstanding of the purpose,

pecause We understood bha@’the purpose of the Rule was o
prbvide a method ©o Sﬁbstitute pressure when the test was
jinaccurate and that it Qas not incended TO make ©his Rule
applicaﬁle»as to substitution of average pressnres when the
test was Gal}d and,gbod.

e are considerably corncerned with: the inserpretation
that the Commission may deprive an operator of the fight %o
take @ vallad Lest, make a_good cest and’SEbshitﬁte that for 3
test which was admittedly jpaccurate.

GOVERNOR CAMPBELL:: vr. Howell, may L jnterruph 2
moment on this generai proposition that you are refercing %o
nere as ©oO the intent of the Order in December, 1962; is there

f the record

\ anything in this granscript that is now 2 part o
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g in this Case that sheds 1ight on that point directly?

8

.i A LY »

H MR, HOWELL: vie tnink 1t does, W€ think that the

(¢}

v

§ testimony of Mr. Utz, wWe refer Go 1igquids iun the wellbore, as

>
&2 3 o being an pccasion on which the test would not ve valid.
Ats % 'é
S GOVERNOR CAMEBELL: Would not ve accurate for
oD = z . )

— % % . '

o % 3 extenuatlng-reasons?

P b} v ‘g -

[ v ) . .

: 3 MR. HOWELL: That's right.
=0 w . .
er % P
el 3 ‘GOVERNOR C AMPBELL: But there is no reference ©O
- -g g
[ oo J Z w
= s § lnaccurate tests as such, in the record; is that the case?

Sewin x . )

v I ’ . ‘ . ..
= 3 & You Jjust assumed that this was 1t oy season of the discussiocn
= & 2 R

& o relative %O 1iquids in the hole and other --
= 35 =

' . ' : '
= 2 g
a , % vR. HOWELL: 1 vhink kiquid in the hole does resul®,
= i 3
oot = 3 - . . . e .
gg s g as 1 undersiand from the engineers, does resuii in-an inadequab
e — | ] -

test and that is one of the common reasons for a test belng

jnaccurabte.

MNowi, ve wish t©o supplement these f{ew remarks by riling

within two weeks, a formal written stavement. And‘ﬁ will con-
clude merely oy saylng-that we believe that the Rule, the languffe
of the Rule, meaning an ingent of the Rule does nob g0 to the
extent ﬁo wnich the ggaff 18 requlring this hearing.

GOVERNOR C AMPBELL: will you 1nclude in your statement
since you brought it up nere, what basis there 18 1n the
record of thé prior case”?

MR. HOWELL: We will make referénce to it.

e
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GOVERNOR CAMPBELL: - ALl right.
MK, PORTER: Does anyone elilse desire o make a siatemeni

Te Commissicn Wilia take the ¢case under advisement.

STATE OF NEW MEXICO )}

COUNTY OF BERNALILLO )

I, CHARLES WALKER, Notary Public in and for the rounny ol
Bernalillo, State of New Mexico, do nereby ceftify that dne
foregoing and éttached Transcript of Hearing before the New
Mexico Oil Conservation Commission #as yeported by me; tThat
the same is a true and correct record of the said proceedings,
to the best of my knowledge, skill and ability.

Witness my Hand and Seai th;s sﬁﬁldag of Pctober , 196!

el oL

( _)4&{_\/@ /0/0//_ .

{OFARY PUBLIC

@

My Commission Expires:

March 25, 1968.

?

— L
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BOX 1048 - FARMINGTON, NEW MEXICO

Pressure Survey

| Y Company PUBCO PETROLEUM CORF:  yease  STATE wer P
» FLELD , LOCATION '
county  SAN JUAN aare  NEw MeEXico g FA-64 10 9-11-64 .
TN LEVATION patum =100
' 2610 poinT  MASTER VALVE csG PRESWRE AN pRESSURE S —
T¢G DEPTH . CASING SET 7 ssTC »
PACKER SET CASING PLRF. MAX, TEMP 168_.F
FLUID LEVEL : ‘ ¢

RUN 7 DAY BUILD-UP PRESSURE & 4949

“Calculated
gurface Pressure”*

NEPTR PRESSURE P ' GRADIENT
4949 {0 HR.11:30 A.M.9-4-64) 708 PS1G : b
1 HOUR 710 : » ‘ ' sy
2 HOUR 71 . S
3 ¥OUR T2 : . oy : - -
4 HOUR N 713 Do ’
8 HOUR 714
10 HOUR 715
15 HOUR AN
20 HOUR 718
35 HOUR 79
45 HOUR T20
55 HOUR 722
95 HOUR : 122
96 HOUR 22 "
167 HOUR 122

WELL SHuUT N 30 MINUTES perFore )0) Hour.
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Pressure Survey

company  PUNCY 9‘5?3_0_?-?@“....903“ LEASE - pUBCO STATE WELL 6

FiELD e LOCATION . - - o o

COUNTY SAN JUAN e 7 sYaTE , @ New MEX1CO DATE 3-23-64

gt T OAYS CLEVATION - - = R DATUM R

ZERO POINT Y06 e CATE o <o eressure 689 o CASING PRESSURE . 685 OWT

66, DEPTH . o T CASING SET I et - |
PACKER SET o i CASING PERF. o oo o MAX. TEMP.

FLUID LEVEL None .
CLiTH | PROSURE, ’ GRAD IENT,
LUBE 687 ' |
1000 708 : .02
2000 | 227 .02
3000 TAA - .02
4000 : CoTe2 .02

4509 772 .02

4900 79

4949 781 04
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NEW MEX1CO OtL CONSERVATIOM COMMISS)ION
1000 RI0 BRAZOS REGAD
Aztcc, New Mexico
August 17, 196L
Pudbeco Petroleum Corporation

r- P. 0- Box 'P.
: Aztec, New Mexico

Gentlemen: _

Effactive August 1, 1564 the calculated deliverability for your State

well, located F=36~31¥-9¥ , . B lenco Mesaverde . o
. of Order

#6___. ,
Pcoi is being corrected pursuant to Chapter I, SectionII, Paragraph ¢
R-333-F of the New Mexico 0il Conservation Commission.

it is the Commission's position that the shut-in pressure previously measured and
used for the 1963 annual deliverability test was abnormally low and does not
accurately reflect the average rescrvoir pressure. We have thercfore corrected the

f

i with éae deadweight pressures measured on the offset wells listed below.

17 WELL LOCAT | ON PRESSURE

[‘ Delhi-Taylor Prichard #2 Hal=30N=GW . 873

15 Pudboo Fetroleum State #5 He36=31N-9K 7289

i EFIG Turner State #2 A=2-30V-9¥ #23' 724
Pubco State #6 L=36-31K-9K 708

H-35=31N-9% 782

Union Texas Joknston #9

2492

is being issued this date correcting your gas
The corrected deliverability for your well
Revised Form C-122-A is attached.

Gas supplement riumber NW
allowable effective August 1, 1964,
as recalculated is 8913 MCFPD.

if you have any question regarding the above action or find errcrs in the
deliverability recalculation please contact this office.

Yours very truly, . )

. ) o s /
PUBCO PETROLEUM CO. £ (. ¢ /

o) ﬁ?(?&(fﬁ&i&iﬁﬁi’{{\ Emery €/ Arnold
ﬁjv ' ! 1 i Supervisor, District #3

cc: 0OCC, Santa Fe N e \”
' . < A ;l H
‘i

Transporter, EING, Farmington

’
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Fora C-122-A

ltevimoerd Aptii 20, 19%%

NEW ME XICO Ol CONSERYATION COMMISHUN .
GAS WELL TESY DATA SHEET - - SAN JUAN BASIN

{TO BE USED FOR FRUITLAND, PICTUREQD CLIFFS, MESAVERDE, & ALL DAKOTA
EXCEPYT QARKER DOME STORAGE AREA}

Pool_._ . Blaneo Fopnotion._____Messverde. .- . County_San Juan
Purchasing Pipelie ____El Paao Batural Cea Company ____ Dote Pest Fxledw-_,‘jgl:ﬁ}___,__“_.u.

Operator
Unit L Sec.._. 30 Twp. 31N  Rge._ G Puy Zene:From W93 To____ 929
Casing: OD S WNT.___ A5 SetAr__9200  Tuhing: OD__2 . _WI‘.J;L:L__,T. Perf. . LOY49

Produced Through: Cdsmg X Tubing—.. . Gas Gravity: Mensuriiy b3 E Estimated _______.
Date of Flow T2st: Fron__3=30e03  To_kheT=63  * Date S.1U. Measured . Uall=(3 —_—
Meter Run Size o Orifice S1ze 3,000 Type Chint _8Qe Bts Type Tops¥laa ge-

OBECRVED DATA

Flowing casing pressure {(Dwt) 515 psig + 12 :__________ﬁﬁz - psia {a}
Flowing tubing ;.ressure {Dwt) 6()(-’ psig + 12 = ()'ﬂi : p81a {b}
lewing meter pressure [Dwi) 590 psig + 12 = f) 7 gsio (<)

Flowing meter pressure (meter reading ‘when Dwi, measurement taken:

‘Nommal chat reading . psig ¢+ 12 = psia (d)

Square root chort recding (.__1__5____) " x spring constant 10 H 563 psia (d)
:’.‘.amr ertor (¢} - (d) or {d) ~ {c) * = - psi {e}
Friction {oss, Flowing column to meter: .

(b) - {c) Flow throujh tubing: {a) - {c) Flow through casing = . 5 psi 4
Seven day averuge static meter pressur {irom meter chort):

Nomizt hart averaqge reading _ _ e PRiG 412 = - psia {a)

Sguar root chart avermge reading (,__:1_2_65_.3 2y sp. cunst, 10 ) = 51d5 peioc (g)

Corrected seven aay avge. meter press. (pg) (q] + (e) z _‘éﬂ%}_ psia (£}
Pe=ih) ¢ D s 0089 - osta {1)
Wellhend e1sing shut-in preésure (Towl) _ = ﬁQL psig+ 12 = Z()g psia G}
Wellhead tubing shut-in gressure (Dwi} 690 psig »r 12 = ;IQB psia (k)
Pc = (3] or (k) whichever weli {lowed through = ?(ﬁ psia (&3]
Flowing Temp. Meter Run) © ._17____..3? + 460 E 53"7 °Abs {m)
Py=Y%PL=% = 56{1 psia (n}

FLOW RATE CALCULATICN ~

H

Qe LU 0 e Niey 502 = 23,7065k = 90003 G5B MCF/da
N4 963 23.72168
- Nt IVERARILITY CALCULATION
RS V% ¢ I ,___ W——] _(3.'.2_1.0']_)__ a3 - A5, QUL MCF A,
A2 ) B TOP UL S 216,225 1.2791 = 8913
D' at Sli - 90T 155,705 |
o 2dS o psia Comps = —— - PUBCO. . -

"

L Mk fday

LSO ._,zfg’lv.___. - > . PR <1 § 1+

S —— - -2 1 Nitnessed uY___m’M odes- UL 'rL

SO NP & RO _5 — e L ci/day » on,ac'-g_A_‘a-_PMW_
- . I3 » ‘ .,
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Pressure Survey

company PLBCT PETROLEUM CORPE st PUBCO STATE wilL 9

| FIELD o . LOCATION - .
J* COUNTY San Juan STATE _ 8 New MEXiCO DATE KR JEAY
SRUT-IN 7 OAYS ELEVATION . . L DATUM

26RO POINT . TBG.UATE 186, PREssuRe . 6851 DWT . _CASING PRESSURE . 685 OWT

TEG. DEPTH . . e e CASING SET I . P.B.T.D.
PACKER SET e e e s CASING PERF. . L MAX. TEMP.
FLUID LEVEL  NONE '

BELITH PR3 UKE ' GRADIENT

LUBE _ 687

1000 \ . 708 : .02
2000 - 727 ‘.02
3000 75 .02
4000 762 .02
4500 772 .02

4900 M9 P 14

4949 781 .04




NEW MEXICO QEL CONSERVATION COMMISSION
1000 R10 BRA20S RQAD
Aztec, New Mexico
August 17, 1964

Pudbeco Petroleum Corporation
2,0, Box "p*

Axtee, I{ew Mexico

Gentlemen:

i o - Effactive August 1, 1964 the calculated deliverability for your State

#6___ well, located_ L=36-314-9¥ B lanco HMesaverds '
Pcal is being corrected pursuant Lo Chapter 11, Section II , Paragraph < of Oider
R~333-F of the New Mexico 0il Conservation Commission.

It is the Commissionts position that the shut-in pressure previously measured and
‘used for the 1963 annual deliverability test was abnormally low and does not
accurately reflect the average rescrvoir pressure. We have thercfore corrected the : -
shut-in pressure used in the deliverability calculation by averaging its pressure '
S With the deadweight pressures measured on the offset wells listed below.

WELL LOCAT | ON  PRESSURE
Delhi-Taylor Prichard #2 Hal=30N=-91 . ’. 873
: Lo Pubce Petroleum State #5 He36=31N-OW 789
ENG Turner State #2 A=2-30¥-9W £XX 724
Puboco State #6 Z=36=31IN-9 708 .
Union Texas Johnston #9 He35=31N=9W 782
/92

Gas supplement number NW__@#83 is being issued this date correcting your gas
allowable effective Aagust ', 1954, The corrected deliverability for your well
as recalculated is 913 MCFPD., Revised Form C-122-A is attached.

1f you have any question regarding the above action or find errors in the
deliverability recalculation please contact this office.

You s very truly

pusco pmozcw co /Mu- c / /

n;f"’ — i~y Emery C/ Arnold
_ : i -l (i Supervibor, District #3
cc: OCC, Santa Fe S ! :
i

Transporter, BFNG, Farmington P“ N R

AZTEC. NEW MENCT
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Form C-122-A
Revised April 20, i35S

NEW MEXICO OlL CONSERYATION COMMISSON
‘GAS WELL TEST DATA SHEET - - SAN JUAN BASIN

(TO BE USED FOR FRUITLAND, PICTURED CLIFFS, MESAVEROE, & ALL DAKOTA
EXCEPT BARKER DOME STORAGE AREA)

Pool_______Blaneo ... Fornation _____ Messverde County_Gan Juan
Purchasing Pipeline Kl Paso Eatural Gesa Company  Dnte Test Filed Seley ..

Opervor__ PUBCO PETROLEUM CGRP. Iease Btate Well No. _ 6

Unit L Sec.__30 Tx~p,m_ Rge.. QM Pay Zone: From ___4b@3 ~ To 5191 i
Cosing: OD___ 5 _ WT.___ 15  SetAL__5200  Tubing: OD_ 2 — WI. hka7 T.Perf._Lolg .
Through: Gas Grovity: “m:urm_.gﬁl______Estxmofed —
Date of Flow Test: From__ 3=30w03  To_ka7=63  * Date S.I.P. Measured Lnlle(3 _—
Meter Run Size b Orifice Size ——__ 3000 Type Chort_8ge Bhe. Type TopsFler g

CBGCRVED DATA

Produced Through: CGSH’V)Q‘ X . Tubing____

Flowing casing presaure (Dwt) 518 psig + 12 = iﬁ? _ psia {a)
F1§'~iqu tubing presaure {(Dwt) . 6()2 psig ¥+ 12 = 6724 psic b
Flcwing meter pressure {2wt) 550 ps1g ¢+ 12 = _ 562 gsia {c)
- Flowing meter pressure (meter reading when Dwt, measurement taken: .

"Normnal chast reading i . psig + 12 = psia (d)

Square root chart reading (___'1_15_.__. “ x spring constont lQ . = 5()8 i psia {d)
teter ertor (<} - (dY or {(d) - (<} ’ ¢ = -l pSi {e)
Friction lass, F‘}‘owing columﬁ to meter:

(b} - (¢} F'low through tubing: (a} - (¢} £ low through castaq = =9 psi o)
Seven day average static meter pressure ({rom meter chart):

Norrigl chart average reading . . . Y __._psig ti2= psia o

Zguare oot chast average reading w_) 2)z sp. canst, 10 e = 585 psia ‘iq)

Correct»d seven na/ avge. meter press. (pg) (3} + (e} : e psia (t.y
Py = (h) ¢ (1) : B 609 psia )
Wellherd o15ing shut-in pressure (Dwt) 09, psig + 12 = jI(ﬂ psia {3}
Wellhead tubing shut-in preasure (Dwt) - évgl) psig t 12 - ZQ% psia {k}
Pe = {)} or ik} whichever well flowed through : = ?{B psio ~ (1
Flowing Temp. [Meter Run) N of S 2F + 460 = 537 *Abs {m)
Py =% Po =%ty ’ = 5f1 psia (n)

L. 0W RATE CALCULATION

SR 71 S NI < 4370650 L990kL—— |7 598 ————MCH/da
finte jrate )
N TI3 23470k ST

DUIVERABILITY CALCULATION

Ml“ (3.2007) 7~ 399 - Ab,TAL wchreo.

L pZ-p2 / D0y 34k J 216,225 1.2791 = 8913
i55,70
"D" at 5lc - 9407 155705
SRS ¥ & N——_ L R Compary - PUBCO. PETR -
A 0968 Mctsdsy By o B Mascuall, S e i} ‘
>y 65/ e B8 Title . sre-Azies Dloteda ;
""" P S " Hsr v,u__ Y11}
. ; TN © 24 VSN o1} [} ¥itnesses "v”._MmM_“ fhiead BLIE 3 % 35
S s .t day Campane. . PURCO- PRIROIIIDL NAOX0. -

o
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Form C-122-A
Hevised Aprtl 20, 195%

NEW MEXICO OlL CONSERYAT!ON COMMISSION
GAS WELL TEST DATA SHEET - - SAN JUAN BASIN

{TYO BE USED FOR FRUITLAND, PICTURED CLIFFS, MESAVERDE, & ALL DAKOTA
EXCEPT GARKER DOME STORAGE AREA)

Pool . _____Blanco .. Foonation ______Megswverde - .---County_gan Juan
Purchasing Pipeline .. KL Paso Ratural Gesa Company Do VestPiled _ Gedef3 ...

Jpervor . PUBCO PETROLEUM CORP, | ease State S Wellts, __ 6 .

NS

Urat___ L. Sec._36_ . Twp._ 31N Rge. @ PuyZcne:From____ 4493  To_._S2QL
Casing: OD___. 9 __ WT._ 15  SetAt___5200 _ Tubing: OD__2  WT. hka7 T. Perf. __L4OW9

T = e r rn e e e o e e

Produced Through: Casing______ X . Tubing__._ _

Gas Gravity: Measured __ o063 . Estimated

Date of Flow Test: From__3=30e03 . To_UaT=63  * Date S.I.P. Measured— Lall=03.

Meter Run Size L

OBGCRVED DATA

Orifice Size 34000  Type Chart_8qe Bbe Type TopsFlan ge—

Flowing casing pressure (Dwt) 515 psig + 12 = ﬁ‘i&? - psio (a}
Flowing tubing pressure {Dwt) 6062 psig + 12 = 6’115 psia {b)
Flewing meter pressure (Dwi) 550 psig v+ 12 = 562 rsia {c)
lowing meter pressure (meter reading when Dwt. mecsurement taken:

Normal cha.t reading ‘ psig + 12 = ‘ psia {d)

Squdré foot chart reading {__ z i i« spring constant 10 = jﬁg psio {d}
‘deter error (¢) - {d) or {d)} - (<) [ = =l psi (&)
Friction Inoss, Flowing column to meter:

(b} - () Flow throujh tubing: {a) - (<) F iow through casing = 25 psi )
Saven day average static meter pressure (from meter chart):

Norral rhart uveraqe reading __. - —_ psig ¢ 12 = psia a)

Sauare root chart average reading (_‘-,__]_!_(?5_) 25 sp. cons!, 10 = 585 paia {q)

Correct«d seven aay avge. meter ptess. (pg) (Q) + le) 513’& psia {L)
Py = (h) ¥ () = 09 psia )
Wellliead oising shut-in psessure (Dwt) fﬁ(j psig + 12 = ?‘ﬂ psta i)
Wellhead tubing Snhut-in pne)assure (Dwit)__ 69() psig ¢ 12 - '!m ps‘(o (k)
PC = (jj or {k) whichever well flowed through = 708 psia [§))]
Flowing Temp. {Meter Run) Tl _eF +4sD = 53'_7 *Abs {m}
Py=%Pe= %D = 5606 psia”  (n)

D oM - X

{integrate 1)

Fi.OW RATE CALCUL ATION

e Vil 50% - 23065 ——— 7 L0993 — |* 5988 MCi/da
NESt3  23.1760

e e PSEG

IVERABILITY CALCUL ATION »

"D" at 51 -~ 9LO7

_ Mcf Sday

* Uhis s Inte of completior 1eat.

- sdeter srrar correctzan faorer

e e e e B

e — . PBIC

rsia

HETMARKS OR FPHICT

216,225

bt St

155,705

1.2791 = 8913

2.p3) Y T5 ’
—f 10,908 3.2107) - 0,399 - _ 10,71l MCr/de.

O T
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BOX

company PUBCO PETROLEUM CORF :
FiELD '

county ~ SAN JUAN

SHUT-IN .

zero roint , MASTER Vatve
//

TEG DEPTH

PACKER SET

FLUID LEVEL

RUN 7 DAY BUILD.-UP PRESSURE @ 4749

PEPTH
4949t (0 Hr,11:30 A.M.9-4-54)
1 HouRr :
2 HOUR
3 HOUR
4 HOUR
8 HOUR
10 HOUR
15 HOUR
20 HOUR
35 HOUR
45 HOUR
55 HOUR
95 HOUR
95 HOUR
1567 HOUR

W,

1048 -

e e et Yt o i e s D

—-

AGR SERVICE.INC. ..

[

Preusure Survey

LEASE
LOCATION
STATE

ELEVATION

STATE

Y8G PRESSURE

CASING SEY

CASING FERF

PRESSURFE

708 PSIG

710
yal!
712
713
714
715
77
718
719
720
702
722
T2
722

MNew MEXICO

wELL SHut N 30 MIKUTES geFore )0) HouRr.

Dhone DAvis §.235%0
ﬁ&!#@%%mxwuwnwwywawunﬂﬂﬂ@ﬁﬂwmﬁw

% SURVEYS % %

Y Aalpiyh

FARMINGTON. NEW MEXICO

weu ¥

DATE 9. 464 To 91164

oatum  ~100

CASING PRESSURE

P.ET D
MAY. TErAP 168°F
Calculated
. Surface Pressure*
GRADIENE

A
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DELIVERABILITY FORMULA

Where:

2 -~ Deliverabiiity Mefd =t
oressure, (Pq)s (at it
15.025 psia anc AoERY.

O - Daily fiow rate in Mo
(p,,)

shut-in = Lahiead prossuly
mined ino accordancc W
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Fricti,

0
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DELIVERABILITY FORMULA
. :
L J
L 3
L
i
Where:
D = Deliversbility Mcfd¢ at thne deliverability
pressure, (Pg), (at standard Cocnditions of
.5.02% psia and 60CF).
G = Daily flow ratc in Mefd, =zt we.lhead nres:
(*,)-
. P = 7-day shut-in welshead oressure, psis, deter-
: - mined in accordance with Uectinn 2 of Chapter
IT.
. P, = Deliverabl.iity prossure, as
DLVE,
: : ure, a8
’ nila, and
: Conservation
Due £ Fricti-n’
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