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BEFORE THE
011, CONSHURVATION COMALSSION
Santa e, New lMexico
Septemver 16, 1959

IN THE MATTER CF:

)
)
Application of El Paso Natural Gas Company for )
an amendment of Rule 112-A of the Commission )
Rules and Regulations, Applicant, in the ) Case
above~styled cause, seeks an amendment of Rule )
- 112~A of the Commission Rules and Regulations )
: to provide for administrative approval of dual )
; completions utilizing retrievable-type packcrs. )

BEFCRE:
Honorable John Burroughs
lir. A, L. Porter
Mr. Murray bMorgan

TRANSCRIPT OF HEARING

MR. PORTER: The hearing will come to order, picoou.
The Commission will consider at this time Case 1755, and I
! would like to call for some appearances.
MR, SETH: If the Commission plsase, Mr. Garrett Wnit-~

- worth, El Paso Natural Gas Company, El Paso, and Oliver Seth for

the Applicant.
MR. N. R. REESE: Mr. N, R. Reese, MWL Tool and Supply

Company.

MR, COOPER: John Cooper, Haliburton Cementing.

MRe. PORTER: John Cooper, Haliburton.

MR, VERITY: George L., Verity for Southern Union,
MR, WHITE: L. C. White of Gilbert, VWhite and Gilbert

_—
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on benall of Texas Company, Incorporatod,

MR. BUSHNBLL: H. D. Busknell in association with
Jason Kellahin, appearing for Amerada Petroleuw Corporation,

MR, SPERLING: J. E. Sperling appearing for Magnolia
Petroleun,

MR. LOAR: William R. Loar for Sunray Mjd-Continent
0il Company.

MR. KASTLER: Bill Kastler from Roswell, New Mexico ap4
pearing on behalf of Gulf 0il Corporation, for the purposes of
making a statement only.

MR. PAYNE: HMr. Commissiéner, the Staff may present
testimony in this case.

MR. WHITWORTH: ¥l Paso has three witnesses to present
in this case to be sworn, Mr. John Mason, Mr. Ed Coel and
Mr, John lMuse.

(Witnesses sworn.)

MR. WHITWORTH: At the outset El Paso would like to
make the following opening statement. The purpose of this appli+
cation is to leave to the discretion of the operator of thzs multi-
ple completions in the State of Hew llexico the matter of determip-
ing what type of production packer should be used, and to allow
for the administrative approvsl of these multiple completions whgn

the operator has exercised that discretion by certifying that

the production vacker selected, whether pvermanent or retricvable

DEARNLEY - MEIER & ASSOCIATES
GENERAL Law REFORTERS
ALBUQUERQUE, NeW MEXiCco
Phone CHopel 3-6691
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separate tne broducing sones,

In the application 151 Paso has Suggested the wording of

. S ave 3 A
Ls sufficient to eifectlvely

dmendments to pyle 112-A, IT (d) ang fule 112-4, vy (d) in order
to effectuate this purpose.

After considerable reflection, Bl Paso has decided that
the Suggestion for the adding to these rules g certification
that the production packer used wil} Satisfy the fequirements of

applicable rules as set out in Paragraph 4 of the application

At this time we requecst Lnart the Comnission accept what has
been submitted this morning to the Commission, the way Paragraph
4 should read, be accepted as amendments to the application,

MR. PORTER: Is there objection to this amendment gg
offered by counsel for E1 Paso?
MR, WHITE: coulg we find out what the amendment 4g

MR, PORTER: I theought it had been circulated, Hr,

FMR. WHITWORTH. Ve wily defer g r'equest for ruling on
this until the first witness has testified, because fe Wwill reagd
the Suggested amendments {g the application,

MR, PORTER: All vight, Mpr, Nhitworth, 70U may pro-

ceed with vour rirst itness, ——— e
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called as & vitness, having been previously duly 8wWOTTl, testi-

f4ed 83 follows:

DIRECY EXAMINAT ION

BY MR. WHITWORTH?
Q yould you please state your name, oY whom and 1n what

capacity you are employed?
om-

John Mason, emgploy

ed by the v] Paso Natural Gas C

A

oration engineere.
y restified vefo

pany as 2 pr
Q Have you previousl re this Commission
as 2 proration engineer and an expert witness?

A Yes, 81T, T have.
—— r\J\\D]‘ificatio s

[P

MR. WHITWORTH: We ask that tie W

be accepted.
MR. PORTHR: They are accepted.
sar with ol pasot's applica-

Q Mr. Mason,

tion in this case, are you not?

A Yes, sir, 1 am.
Q You are familiar with the suggested amendments O the
application?
A Yes, Sire
ested amend-

Q vould you read to the Commission the Sugg

ments, please?
MW i ] mfwapp_l_;ga_gi&m S

_____.._-—-——"'__,_,_‘_"/—
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conditions warrant. Therclfore the manufacturer nas nelther contrdl
nor knowledge of how these packers are being used. We originally
inserted the words "manufacturer" because we felt that the Com-
mission might place more reliance on the certification issued
from the manufacturer, that the packer has been used under con-
ditions for which it was designed. But after being advised by thg
% - manufacturers as to the reasons that I have just stated that they
could not certify to this, or would choose not to, it has occurred
to us that the operator should have been more properly designated
_i as the one to accept this responsibility at the beginning, be-
cause it is against the operator ﬁhat the Commission will have,
‘f more easily and readily have recourse in the event of false

a swearing »r viclation of the provisions of the rule.

Q You stated that you are familiar with ¥l Paso's appli~
cation, Would you state to the Commission El1 Pasot!s purpose in

PPN ISR 3
CALLO:

e

ing this appl
A By this application we seek an order amending Rule 112-4,

e Section LI, Subsection (d} and Section V, Subsection (d), which

: Rule 112-A is concerned with multiple completion wells. Section
IT deals with the requirements which must be satisfied in order

to gain administrative approval before dual completion. Section

A A AV S A AN E 3

V deals with all dual completions. As presently written the rule

; - requires that in order to attain approval through administrative

procedures to dually complete a well, that it is necessary for tng

DEARNLEY - MEIER & ASSCCIATES
GENERAL LaW REPORTERS
ALBUQUERQUE. NEwW MEXICO
Phone CHapszl 3-669)




operator to use a permanent-type packer. This permanent~type

”~T packer the Commission has defined in Memo 10-59 dated I believe
May 26 of '5G as being non-retrievable, permanently set, prefler~
ably of drillable materials which may be run on an electric line

and/or tubing, drillpipe and so forth.

Qur purpose is to amend this application, is to amend the

g

rule so that an operator may gain administrative approval to use
¢ither a permanent or retrievable—type packer and at the same tinme ,
+~ nravide a safeguard to the Commission which will assure then

that an operator is using prudence and geod faith in selecuving «

i packer which will effectively protect commingling of fluids from

the separate strata.

'§ ii} It is the position of :£1 Paso that an operator should be able
1 § to exercise its own discretion as a prudent operator in selectin$
*ué its completion equipment so long as we effectuate the broad
-

;% objectives of the Commission in preventing waste and protecting

% correlative-?ights in the case of dually completed wells, so lon$

®

as we prevent commingling of fluids from tne separate strata.
We feel the Commission has adequate means of determining
whether or not in the case of dual completions, whether or not

there is effective separating, and further that the Commission hgs

means of compelling remedial 2ection in case there is communica-

tion tetween those zmones. -

G You mentioned a certification to e made by tne

%
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+ho conmiss and

ghat the Commisslon L o~

‘A,,»i»n.f.zmréxm\m., I L

cho0S€y yhen wWe wi be willing xo £° along with 1te \
é This 1S merely & suggestlon.
% -~ MR. WHX}WORTH: Fpab con 1udes all we expect Lo Show
¢
E by this witnessSe ‘
% A 1 have one more toing 1 would 1ike VO add Je have @
2 1etter from skelly 0il Company dated September 16, 1959 addressSe

o

zo Bl paso Natural Gas company in Farmington, Kew vexico ©O the
attention of Mre Lou G& allovaYe ugentlemens This 15 o advise Lhat
as an intereOted operator in the production of oil and g3% in th
State of Hew Mexico, W ravor @ change 0 tnis nule 11.2-5, 11 (d

so as o provide the packer nosed O 5e Fregate the separate pro-
ducing gones O Lhe dual completion may ce @ permaneﬁtvtype

packer or retrievable»L"ﬂe Droduction packeT Wi cn way oe approv d

Georse Lie Sellingere"

{



jion with ghese

in associat

: pPaynes
- going vV L oeed BV as to Lhell experlence i
! type packers, and pernaps you could Bev < SRt satisfactory ex-
,; planation cyom them put * would e willing o give my expland- ‘
R
b ~ gion of 3¢ if you go desiree
%
i Q et me 28K you thiSs 1s it uhe opposite of a tesulnd
:
{ packer
‘ A often yimes 2 production packer will be used fors no,
for the purpooes

the well will ve used
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in the well during the time thal the well 15 produclng 118 Iluids
during the ncermal life of the well.

MR. PAYNE: Thank you.

MR. PORTER: Anyone else have a question of Mr. Mason?
You may be excused.

MR. UTZ: I have a question.

BY MR. UTZ:

C Is it your intention, Mi', Mason, that packer leakage
tests accompany this packer setting affidavit?

A Yes, sir. There are other provisions in Section V,

I believe, 112~A, which require packer leakage tests, and there is
a separate provision in Section V which is Subsection (d) which
we have proposed, for which we havé proposed this amendment, and
that refers only to the furnishing of a packer setting affidavit,
and this is something that we are adding in addition, or to make
that more complete,

Q You couldn't very well swear to this until after you
had run a packer leakage test?

A That is correct, and I believe ghe rule provides that it
will be submitted with the separation packer leakage tests, the
rules as written,

MR. PORTER: Anyone else have a question?
MR, WHITWORTH: I have one.

REDIRECT pLAMIATION

DEARNLEY - MEIER & ASSOCIATES
GENESAL LAV REPORTERS
ALBUQUERQUE. NeEw MEgXICO
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BY k. WHLITWOITIH?:

Q This suggested form for certification that has been
submitted as K1 Paso®s Exhibit No. 1, that was prepared by you,
was it not, Mr. Mason?

A Yes, Sir. It1l say it was prepared under my directions
Tt was copied from forms in use in other states in the industrye.

MR, WHITWORTH: Ve ask that be accepted as £1 Paso's
Exhibit No. 1.

MR. PORTER: You want to identify the packer setting
_ef:danie ae B1 Pasols Exhibig MNo. 17

MR. WHITWORTH: Yes. The packer settiné affidavite.

¥R. PORTER: Any objections?

MR. MORGAN: I have no objection to it. 1 might suggesgt
something to the witness, something atout the exhibit.

RECROSS EXAMINAT ION

BY MR. MORGAN:

Q Do you propose this be signed by an officer of the

company ovr the competent engineer?
A Ey the engineer who supervised the job for the company:
Q He is committing the responsiopility of the company,

is he not, when he does that?

A Yes, sir, I think so.
’ s
Q it doesn't appear to me that an enginesi On tne part of

the company would De competent to suvbject the company tu the

DeEARNLEY - MEIER & ASSOCIATES
GENERAL LAY REFORTERS
ALBUGUERQUE. NEW MEXICO
Phone CHapel 3-6691
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penalties that would be provided for false afiidavit.
A Well, I'm not sure what the rules of the Commission
provide for théng, whether the recourse would be against the
company or the individual. I believe it's, I may be mistaken,
but I believe itt's for false swearing of the State of New Mexico,
you are subject to a conviction of perjury.
Q The recourse would be against,;only against the engineer
then, not the company, is that right?
A Presumably, yes, sir.
MR. PORTER: Anyone else have a question? The witness
may be excused. Call your next witness, Mr. Whitworth.
(Witness excused.)
MR, WHITWORTH: Mr. Ed Coel.

EDWIN J. CO &L

called as a witness, having been previously duly sworn, testified

as follows:

DIRECT EXAMINATION

BY MR. WHITWORTH:

Q Vlould you please state your name and by whom and in
what capacity you are cmployed?

A Edwin John Coel, Superintendent Petroleum ikngineering

i

51 Paso Natural Gas Company.

Q You have previously qualiified as an expert witness

3

tefore this Commission, have you not?

DEARNLEY - MEier & ASSOCIATES
GERERAL LAWY REPORTERS
ALBUQUERQUE. NEW MEXICO
Phone CHopel 3-6691
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ualifications be

acceptede.
MR. PORTER?S they are accepted.

Q You are familiar with El paso's application ip this ca% ?

A YeSe.

0 in your official capacity you have personal knowiedge
of the approximate number of mMultipe e:fj‘etions ghat Bl Paso
nas made jn the past in the state of Wew Hexico?

A Yes, SiT approximately 158,

Q What percentage of these multiple completions would
you sa&Y¥ have employed retrievable—type packefs?

;; A Approximately 72 percent.

Q What section ol gne state Joes Bl Paso nave the na jorit
of its multiple completion wells?

A The vast majority is in the gan dJuan Basin Ared,
Northwest gection of the state.

Q You are familiar'dith the range of yemperature in these

\ dual completionsSs are you not, vir. Coel? !

A Yes, 03T They!re Luo~fold according Lo depth in that

ared, first range would be approximately 90 degree» F&hrenheit £0
about 120 degrees Fahrenheit. The second range would be in tne

)

anrenheit 0 230 degrees bahrenhelt.

sy

orhood of 180 degre?s

DFARNLEY - MEIER & Assccz.ﬂas
GENERAL AW REFOR15RS
ALBUQUERQUE. NEW MEX!CO
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tespect LO these multiple compIcEions?‘

Differential

pressure with
two-fold.

i A Yes, sir, they're likewise

-~

pressures occurring in one type of completion would range from

five hundred to & thousand pounds per square inch, and in second

%i yype from one thousand to three ghousand pounds per square inche
Q Is it your opinion that retrievable-~type production
packers operating und2r the conditions that have been encounﬁeréd
ew Mexico

! and that are likely to be encountered in the State of N
; are Juov =7 offoctive bo separabte the producing zones as the

permanent type production packer?

A Yes, Sir.

Q On what do you base that opinion?
A On the use that we have had of them and the small number

wally blame on the packer.

of failures that ve could act
Q On the experience that Bl Paso has pnad in multiple com=

pletion wells?

A Yes, sir.
Ll Paso used various

Q In these multiple completions has

es and models of retrievable-type packers?

: typ
; A Yes. Approximately three types, gifferen. types.
Q Do you have xnowledge of the method by which these
production packers ars set?
A Yes, Sire
__.m___,__wﬂ,a__,,,Q,,_.ﬂouldw¥gu,nxplain_LhaL_manQd Lo _the Commission? I
DEARNLEY - MEIER & ASSOC\ATES
GeHERAL LAW REFORTERS
ALBUQUERQUE. NeEw MEXICO
Phone CHapel 36691
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.packer to hold it in place. That is just general.

A Tt¥s geltting a TIT{lo Teochnical there, tut a general 1dea
that all packer companies give oul or make their recommendations
as to the actual mechanical procedure in which retrievable packérs
should be set, some retention-type packers in which you may use
a, employ a J tool to set the packer in place and then employ &
pull with your tubing string to actually effect the set of the
packer or a seat down type which would go the opposite direction,

you would actually set the weight of the tubing string on the

Q in ovhw: weoo, these packers are set in accordance

with recommended practices?

A They generally are.

Q By the manufacturer? A Yes, sSir.
Q Is the packer setting nade under the supervision of

El Paso personnel?

A Yes, it is.
Q To your krowledge, what particular personnel supervise?
A OQur pet.oleum engineers supervise each and every job of

this Jype.
Q Is it your opinion that the Commission could formulate
rules and regulations making compani.es responsible for the proper

setting and use cf retrievable-type production packears?

A Yes, sir. 1 think the Commission covid definitely de-~

pend on us 0O adhere te the type rules they put out for trat.

DEARNLEY - MEIER & ASSOCIATES
GENERAL LAW REPORTERS
ALBUGUERQUE. NEW MEXICO
Phone CHapel 3-66%1
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trievable-type production packer?

Q Would ¥l Paso particularly be willing and able o make X
the certifications suggested?

A Yes, sir, we would, and I might add that we definitely
would want to have bthe packer leakage test run prior to making
the certification.

Q Do you feel that these suggested amendments to the rules
that E1 Paso has made should be adopted?

A | Yes, sir, I do.

Q Why?

A Mainly that we could and have in the past scheduled as
many as one hundred dual completion wells in a year'!s time. If

d

we were to elect to use retrievable-type packers in all one hundrg
of them, under the present rules we would have to have one hundred
hearings.
Q Now, El Paso has made packer leakage tests with respect
to all of these multiple completions that you have mentionad?
A Yes, sir. |
¥ 4

Q What, in general, have these tests reflected with re-

gard to satisfactory or unsatisfactory performance of the re-

A They have reflected a very satisfactory performance of

retrievable-~type production packer,

Q Do you have a recommendation to make to the Commissicn

%

with regard to frequency of testing periods for packer Ileakag

ErMERAL Law Repo
ALBUQUERGUE. NEw M
Phone CHopel 3.6691
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tests?
N A At the present time the general rule is to run & packer
or perform a packer leakage test once every calendar year. I think

from the experience that we have had that that seems to be satis-

factory.

Q Have any of these retricvable-type production packers

ever been removed from a well?

A Yes, sir, they have. 5
Q Why have they been removed? s
A Well, there have been several reascns., In many in-

stances we have found that the point in the well in which they

were set there had cccurred casing damage which was  definitely
2 not attributable to the packer. In other words, it was there
prior to the actual setting point, and in some cases auxiliary
equipment has failed, to cause us to pull the packer in order to
replace the auxiliary piece.

Q Has El1 Paso had any difficulty in removing one of

the hetfievable production packers?

A No, sir.
Q In the event that you could not pull one of the packers)

what would you dof

A Well, it would incur a fishing job to get the tubing out

of the hole, and if not successfully remove the pacxer to actually

~ mill it out to get it out of our waye.

DEARNLEY - MEIER & ASSCCIATES
GENERAL Law REFPDORTERS
ALBUQUERQUE. New Mexico
Phore CHepe! 3-6691
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A Not for us, no.

Q If the relief requested by El Paso in its spplication
here is not obtained, what effect would you say that would have
with réspect to BE1 Pasc Natural Gas Company?

A I think the effect would be the same as I stated a min-

ute ago, that if we were to elect to run retrievable packers, thdt

we would actually have to ¢ome to that many hearings accordin

o
<

to the number of retrievable packers we would run.

£ How many hearings would you estimate that would take?
A Approximately one hundred ii" we ran that many.
Q What would you say are the chief advantages, if any, of

retrievable~type production packers over a permanent type from
the company!s standpoint?

A The chief advantages are these; First, the initial cos
is usually lower. Second, they are retrie-atle, therefore allow+4
ing you to have a full vore available for workover of a well,
and third, being retrievabile they are also salvageable. In
other words, you can run tne packar tack in the sawe well or put
it in another well.

G Do you consider that shcild this application to amend

the rules te granted, that that would have the effect of pre-

[TV

venting waste

To your knowledge has it ever been necessary to mill o

t

DEARNLEY . MEIER 8 ASSCCT!ATES
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A Yes, Sir.

Q Do you think it would violate or prejudice corrclative
rights?

A o, sir.

Q Do ycu have anything else that you would like to add

to your testimony?

A Yes, sir, just generally I do. First off, we are
neither for ncr against any type of packer, but we do feel that
the g¢perator should be allowed to choose and use equipment that
has been engineered, designed and priced for whatever condition
he happens to find.
shown ﬁhat any poor choice in this will be pinpointed immediately,
and they do require that we would take remedial acticn immediate+
ly, and which we do.

That's all the questions we have.

MR, WHITWORTH:

CROSS isXAMINAT ION

BY MR, PORTER:

Q Mr. Coel, you stated that the cos. would be less frr

the installation of retrievar’e packers., Couid yvou tell us ap-

proximately how much you would save?

A Yes, sir, 17 I could refer to notes for a second.
Using one type oi permanent produciion pécker set on a wire 1line|
the price, tne actual setiing price all around to us would be

avout £1238,06. 4 retrievable-type packer set in the same place

Our packer leakage tests will definitely hage

DEARNLEY - MEIER & ASSOCIATES
GENERAL LAW REFORTIERS
ALBUQUERQUE. NEW Mexico
Phone CHapel 3-6691
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would cost s dpprox1mdtely 400,00, a3 much g
Saved in thgt barticulap instance,

Q Are these particulap pPackers o which yoy refar

factureq by the Same People, just differ

ent type
by

S of packers
the same manufacturers?

A No, these two. However, 8oing on the same basis,

the same manufacturer of the first

price, +1238.,00, The secong type, th

1€ retrievable would be ap-
Proximately $578,00 in their cage,

Q Anyway, it would Still be less than half fan o

-~

va i1e VQ;J:LU packer?

A Tes, sir,

Q You alse testified that E1 paso had Completed approxi-
mately g hundred, I belinwva you said
duals

A Yes, sir, we definitely have,

Q In these 158 installations have youy experienced any
packer failurese

A No, sir,

e haventy as such, Yo have hag failures,
Yyes, sir, put we have yet ¢, actually

P T . .
CTidhe TLiosa ~al

Ld

ures on 3

i Lol

L0080 Othop ﬂjw“nﬁstanc,s vinie

A4

E. NEw Mexico

Phone CHopel 3-6691

s 800,00 ean be

manu-
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showed probabiv'lailuxc stirer—thar packers

Governore.

BY GOVERNOR BURROUGHS:

of the packers in place?

to set it.

Q Would there be & difference in the cost of the actual
setting operation?

A Yes, sire.

Q in favor of which?

A stil1l in favor of retrievable, sir.

GOVERNOR BURROUGHS: Thatts all.

BY MR. MORGAK:

Q The failuresthat you referred to awhile ago, Yyou didntt

A 0.

8 You said you didntt feel it was the time?

e e e e =
i

DEARNLEY - MEIER & ASSCCIATES
GEMERAL Law REFORTERS
ALBUQUERQUE. NEW MEXICO
Phone CHopel 3-6691

Q Are you in a position Lo state whether or not your
pany has had more or less difiiculiy with the retrievable-type

packer as compared to the permanent or non~-retricvable?

A Percentagewise they are almost the same, Sir.

MR. PORTER: Does anyone have a question of Mr. Coel?

Q Does the price differential that youw have quoted mean

iras kot Sa the price in purchase of the packer jtself or is

A That is of the purchase of it, and the equipment n

name them, but were Some of them in the matter of setting?




A SomoLhing was in the setiing, human error Ghore @ mis- |

take was.

Q Manufacturer has nothing to do with the sctting

packer?

A No, sir, we often times employ the manufacturer to comg

out there and aid us with this. However, once the packer is put
into our hands, it is actually considered our piece of equip-

ment and whatever we do with it depends on how we use it, sire.

MR. MORGAN: Thatts all.

BY MR, PAYNE:

<
in Northwestern New Mexico?

A Yes, sir.

Q You gave the temperature ranges in the Northwest?

Yes, sir.

Do you know what the ranges are in the Southeast?

Not exactly. But I'm given to the opinion

the extremes found in the Northwest.

Q Now, the extreme in the Northwest is 230 aegrees, is

that right?
A Just about.
Q Are you familiar with the Otis Engineering

Model 12 JO hook wall packer?

A Mo, sir, 1 am ndve

T haliave volu testified that most of your duals are

that they

Corporation§

DEARNLEY - MEIER & ASSOCIATES
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Q I might add that That packer is nol recommended Tor —

maximum temperature in excess of 200 degrees.
A If I might add something, there will be many - packers

on the market that are not recommended for what may be considered

extremes or normals either one, the couise is up to the manufactui

er to recommend what he feels that the operator can best use,
and for the operator to definitely take what he knows to be the
best.

Q Yet undar your proposed rule, wouldn't you be allowed
to use any permanent-type or retrievable-type production packer?

A Yes, sir,

Q Are you familiar with the Wilson L, V. hook wall pro-
duttion packer?

A No, sir.

Q How about the Lane Wells Company BOC hook wall valve-

type packer?

A I have employed those.
Q Have ycu found them satisfactory?
A Yes, sir. They were not empioyed in dual completion

wells the best of my knowledge, but they were employed as pro-~

duction packers.,

24

Q Have you ever employed a Guiberson tension set hook wal:
retrievable packer?

A Yes, sira.
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4] In a dual completion? R Yes, s1r. 2
: Q Have you found them satisfactory?

A Yes, sir,

Q Now you gave the advantages of a retrievable packer,
What are the disadvantages, or does it have any?

A I would say that in the case where we have employed then
they have no disadvantages as such. In other words, in relation
to another type of pazker.

MR. PAYNE: That'!s all I have.
MR. PORTER: Mr..Nutter.

BY MR. NUTTER:

Q Mr. Coel, you stated that a permanent-type packer would

{:3 cost you $1238.00 installed, and that a retrievable packer would

be something like $540.,007

A Seventy I believe it was.

Q I+ wasn't too long ago that we had a witness from El
Paso testify that permanent-type packer could be run in a hole fox
approximately 3640,00,

A That is true,

Q ¥here does your cost come from?

A This is true in the one case I stated, I believe 1
gualified that as a permanent-type set on a wire line.

Q In other words, you picked the most expensive means to -
giveUs—2R ﬁ_}(}_‘r‘_n:x1 e — N

O LR AssosTes
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X Yes, Sir, 1 did, in that coso Tt Iv s possitie
to set a permanent-type packer on tubing or drillpipe where the
cost of the packer would be only slightly higher than the re-

trievable, but auxiliary equipment required for it would run the

price up to about 3837.00.

Q Instead of the $640,00 that was testified to not long

ago?
A Yes, Sirs.

Q You stated also that you have used some permanent-type

¥

packers. If they cost more, wuy oLl sy omee +hem?

A Retrievable-type packers have not always veen available

in the ranges that we wish to employ them, and we have in those
cases employed what.we thought was the best piece of equipment

at the time.

Q There are some instances when the permanent packer

might be more satisfactory or more desirable than the retrievabled

type packer?

A Well, there have been. 1 wont't say that there will be.

There have been some instances. As I say, the retrievable
packers are relatively new, we have veen doing this type of work

for many years. I am Sorry, go ahead.

Q What are the principal zones of dual completions in the

San Juan Basin?

A “lell, principally T was speaking of the two 20nRes, the
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PIctured CITITS &nd the HMesaverde as a combination, and also of
the Dakota and Mesaverde as a second ccmbination.

Q Is there any general correlation as far as El Paso's
practices are concerned in using either one of these two types o1
packers for either one of the two types of zones?

A I am afraid I dontt understand vou.

Q Ttts my understanding, correct me if I'm wrong, that
perhaps one combination of horizons might be more suitable for
the use of one type of packer, and another combination of
norizons migue . -7 R1e far o a different type of packer. Is
there any correlation?

A Not because of the horizons. It may be btecause of
individual well conditions.

Q Well, then, individual well conditions do enter this tg

A Yes, very definitely do.

Itts best to pick whatt®s

going to make the safest and best completion for you at the time.

Q What well conditions could exist that would affect your
decision?
A Oh, maybe an extremely large volume well that had a

tendency to be very hard to hold and kill with mud might cause
you to run in thers with a wire line, a hole with a wire line, a
permanent~type packer in order tc et it and use it as a plug

while you prepared your final completion., And consequently you

n

also used this production packer later. That would be a condition.
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Q Is there any general correlation between pressure
differential and the selection of the type of packer?

A I dontt think it is necessary. I think the packers are
available for all types of conditions, sir.

Q- This first combination that you mentioned, Pictured
Cliffs and Mesaverde =--

A Yes; sir.

Q Do you commonly select a retrievable-type packer for

+hot +vne A7 Aua’l camaT Addan®

A Commonly we do, yes, sir.

Q How about Gallup and Dakota?

A ¥Yle have, yes, sir.

Q Have you selected permanent-type packers?

A Also.

Q Percentagewise now, do you use permanent-type packers

more frequently in Gallup-Dakota than you do in Pictured Cliffs-
Mesaverde?

A Well, percentagewise, yes, sir. Theret!s also another
thing to be added to that, to your question a minute ago as %o
the use of the permanent-type packers, since we were corrected
in our misconception of what constituted a permanent-type packer,
we have used definitely only permanent-type vackers since the May

order that you all put out, sir.

¢ Another question, Iir. Coel, dé the IMew llexico 0il
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Conservalion CommiSSiocil rules presentiy promivit—the use—ofa 29
- retrievable-~type packer?
A No, sir.
MR, NUTTER: Thank you.
u,féwd MR. PORTER: Anyone else have a question? Mr. Utz.
BY MR. UTZ: ;

~£ Q Mr, Coel, Itm still a little confused on the cost of the

“ )

f packers. Lett's attack it from a little different angle., Could yolu

% give me the range of cost of a permanent-type packer?

; A Let me see here, Mr. Utz, if I can. Yes, sir, a range
] g of approximately $767.00 to approximately $1238.00.

1; Q Does that include the tools for setting, and actual
el .
S setting in the well bore?

§ A Yes, sir.
»}ig Q How about your retrievable-type packer?
:? 3 A From $400.00 to approximately 5578.00.

% @ Does that include being set in the well bore?

N% A Yes, sir. In neither case does that include the rig

; time required,

Q I see, VWhen you use a retrievable-type packer, do you

use this packer for testing purposes also to run DSDS, fracting

or any of vour other operations?

A They have been used for acidizing, fracting, 1 dontt

- recall, using one of them exactly for drillstem testing though.
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In other words, drillstem tésls, referring to drillstem Tests ds
being run in openhole, these are primarily packers for casing.

Q Yes, sir. You did use this same retrievable-type pack
er in your fracting operation?

A It has been and can be used that way, yes, sir. Itfs
not a cemmon practice, but it has been‘done.

Q Is there any danger of damaging your retrievable-type
packer when you use it for fracting? ' P

A I would think that if you put extreme loads upon that 5

retrievable-type packer it certainly should be checked and perhaps

redressed before employed as a production packer. However, in
p hy ]

some cases it could be left right in place if itts found in the
:; bl hole satisfactory.

SR Q How many times can you retrieve and reset a retrievable-
type packer without being damaged?
i A I don't know., It has been done as many as two and three

times, but I don't know how many other times it could be.

RRRT L SAS Sl

Q When you retrieve a retrievable-type packer, do you
usually dress it or repair it in any way before it is reset?

A Yes, sir, I believe it's common practice to definitely

i,

check it and if it requires dressing and so fortn, itv¥s usually

(@]

done immediately.

Q It can be done then? A fes, sir.

- 8 1 believe vou menticned a comtination o
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Pietured CIiTTs and pakotd and [legaverde, (id you have occasion
to have a combination of Dakota and Pictured Cliffs?

A We havent't as of yet. Ttts always possible though.

Q What would be, well, I might say that Itm thinking
primarily of the West Kutz Area at this time, where you have as
far as I know only Pictured Cliffs and Dakota. What would be
the bottomhole pressures in both of those zones in that particu=~
lar area, would you say?

A Someone will have to ccrrect me if I'm wrong, but I'm
under the impression that the Dakota is approximately 2300 pounds
povLomiiuis progcure maximum in that area and Pictured Cliffs four

to five hundred pounds, probavly.

Q Your retrievable-type would operate satisfactorily?
A There are some on the market that we feel definitely
would.

Q Not all cf them?

A No, sir, not everything for sure. 1 don't know about
that because there are some of them I'm not familiar withe.

Q Do you not think under thosé conditions it might be
agvisable to specify the type packers that should be used under

those particular conditions?
A No, sir, I think the operator snould be certainly

capable of selecting the proper piece of equipment. If nc

doesntt, the packer leakacge test is going 1O show him to L2 wrong
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— T UYou THInR ne would select the proper ones Wnder these

conditions?

A 1 think so. He certainly should.
Q You are speaking for Bl Paso only?
A Speaking for us, T think we would, yes, Sir.

MR, UTZ: That'!s all I have.
MR. PORTER: Anyone else have a question? lr. Whit-
worthe.

REDIRECT EXAMINAT ION

BY MR, WHITWCRTH:

< idotobarc BIAREAIR L nermanent-type production packers thatwill
not satisfy every conceivable condition, is that correct?

A I understand that is true.

Q Yet under the rules that are presently in effect, the
operator has the right to select what type of permanent packer

to put in 2 well and gain approval by administrative nearing?

A That is true.

Q Or administrative approval, rather.
A Yes, sir.
Q Actually the rules do net prohibit the use of a re-

trievable~type packer, out what is required vefore & retrievavle~
type packer may be utilized in & multiple completion?
A Well, first off we have, it has to pass a packer leak-

age test, it has to have all the other iorms Sworn to requested
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and approval,

Q Would YOu say that an operatop exercising his ;i

in a multiple comple coulqy easily fing a r

SCretior
tion etrievable~type
Packer that would Satisfy ajj conditi

in the State or New Mexico?

A Yes, sir, I woulg say thatt

§ true,
MR, WHITWORTH: Thatts a3 I have,

MR, PORTER: .

Any Lurther Quests nw-n ©iae ra&yne,
REC

ROSS EXAMINATTON
BY MR, PAYNE

MR, PORTER: Anyone else have 3 Question?

The wWitness
may be eXcused, (¥itness excused, )
MR, WHITWORTH: Our next Witness ig Fr. John luse,
JOH e KU 3 E
called as g witness, having teen Previously duly Sworn, testifieg
as follows: J )
i
DIRECy EKAMIEATIDK
‘mn_k._“__aﬁm“N__mhm_“_,-“,“m““~-‘\»m*ﬁﬁh“NNN“~\\
Dearniey . Meie

R & ASSOCIATES
GeNERA L Law F‘L‘F‘ORTEHS
ALBUQUERQUE. NEw, Mexico
Phone CHopel 3-6691




AR R e

!
.3

x
¥
3
<

£

¥

A Yes, sir,
Q In a general nature?
A Yes, thatts correct,
R . e A . .
e Jhat particular broduction packer manui'acturer?

Q Would you ploase sLdt@*ycur*fuii“nnmv“and~by*whum‘anﬁ*“°

in what capacity you are employed?

A John Francisg Muse with Baker 0il Tools. TItnp the Chiefl |

34

r'o-

duction sngineer,

Q Would you state to the Commission your scholastic quali-
fications and eXperience as an engineer?

A I attended the University of Arizona at Tuscon and

graduated with a Bachelor of Science degree in metal Lurgical
engineering, I was employed by the then Texas Company in Cutback,
Montana as an engineering trainee, and as a Junior petroleum
engineer, and I went with Baker 0il Tools in 1951, beine emploved
by that company in the Service Department for one Year, then in
the Zngineering Department as a design engineer, project engineer)
and then as chiefl production engineer, and in Iy present capacity

for approximately a year and a half,

UR. WHITWORTH: We ask that the witness! qualifications
be accepted, |
MR. PORTER: The witnesst quaiifications are accepted,
Q In your testimony here tﬁday, fr. luse, are you speak-

ing for other production packer manufacturers other than Baker?

DEARNLEY - Mejer & ASSCCIATES
GENERAL Lawy Rerourers
ALBUQUERQUE, New Mexico
Phone CHogel 3.6691

———— e




35

A Well, I believe that 1'm speak1ng in concurrence with

i Guiberson, Haliburton and Brown.

Q You have been selected to present your views with re-
spect to retrievable-type production packers in order to facili~
tate the testimony in this case?

A Yes,

Q Rather than have all the other witnesses?

MR. WHITWORTH: I wish to state to the Commissicn that .
the other witnesses are availavle should the Commission wish to
call them., l
MR, PORTER: From other manufacturers?
MR. WHTTWORTH: Voo oin
ix““'\
e Q In your capacity with your company you have had occasiﬁn
to become acquainted with the purpose and operation of a re~
trievable~type production packer?

A Yes, I have.

Q Are you familiar with the experience that various
opérators have had with the use of retrievable-type production
packers throughout the State of New Mexico?

A In a general way, Yyes, sir.,

Q What would you say are the characteristics oi a retriey-
able-type production packer that differentiate it from a permarent
type?

et A A retrievable-type production zacker has characteristies
DEARNLEY - MEIER & ASSCCIATES
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WRIch may permit the Sealing clement angd the“ﬁotdfng”etnmcnts*ormw'~"

slips to become disengaged from the casing and then the packer
may be removed from the well, whereas a permanent packer oncs set
may not be removed from the well, that is the secaling element and
nolding elements are permanently fixed to the casing.

Q what is the retrievable-type pack er designed to accomp-
lish particularly?

A Retrievable-type packer ig designed 1o accomplish
zonal segregation or separation, isolation, confining the flow

usually to tubing stringe.

™ ﬁrﬁ wan familiar with the conditions in the State of
New Mexico under which production packers must operate?

A In a general way, YeS, Sire.

Q Are you familiar with the designing and operation of
retrievable-type packers now generally in use in multiple com-
pietion wells in the State of Wew Mexico?

A Yes, 1 believe I anm.

Q ¥ell, now, in your opinion do you know of a major
manufacturer of retrievable-type production packers that does
not manufacture and sell a retrievable~type packer that should
satisfy all the conditions that are likely to be encountered in
multinle completion wells in the State of New Mexico?

A T dontt know @& major manufacturesr, N0, sir.

8 Do yvou Know 0oi any speciiic axamples wrere retrievable-

L 'y
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type production packers have been used and been shown To be satisH
factory under conditions of temperature and pressure that are more
extrame than are likely to be encountered in the Staie of New
Mexico?

A Quite-a large number 6f retrievable packers are current-
ly in use, and to the best of my knowledge performing satisfactor-
ily in conditions quite a bit in excess of those you expect to
encounter here.

Q Fér the magnitude of temperature and pressures that havdg
been encountered in New Mexico, do you have an opinion as to the
operation of retrievable-typc production packers if properly de-
signed and selected as compared to the permanent type?

A Would you please repeat that?

Q Well, Itll state it this way, considering the magnitude
of temperature and pressures that are likely to be encountered in
the State of New Mexico, is it your opinion that if properly de-
signed and selected, a retrievable-type production packer should
be just as effective to separate producing zones as a permanent
type?

A Yes, I do.

Q Generally speaking what are the methods by which a re-~
trievable-type production packer may be removed from a well shoulq

it become necessary?

O

Yt
F4
=
7

A Well, as I stated vefore, the sealing and
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elements of the packer are disengaged from the casing. This 15

accomplished by either mechanical manipulation of the tubing be-

fore pulling the tube, or in some cases hydraulic manipulation, ot
in some cases the tubing may just be removed from the well, just
a string taken and the packer pulled ocut.

Q In dealing with production packers of both retrievable
and permanent-type, how would you compare the demand in the oil
and gas industry in general of retrievable-type production packers ;
as compared to permanent type? ' )

A Well, rather than get into quantities, I think I could
sav this. that if we as manufacturers would tell the industrv
|
tomorrow that we're no longer furnishing either one or the other
type packers, I think the demand would be just as great either
way. That is, I believe there is a need for btoth and I think I
would say the demand is equal,

Q Did you say just about_as many retrievable-type packers
are used as permanent?

A I wouldntt have an opinion on that. I just dont't have
any knowledge.

Q Is it your opinion that once an appropriate retrievables
type production packer is properiy run and set, if the conditions

under wnich it's properly run and set do not significantly change

should that packer remain set and suczessfully separate the zones

of production? , » -
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A Te€5, Y&s, Sir,
N Q For hew long would you say?
A I would say an indefinite period of time.
Q Well, then, considering that, do you have any kind of

recommendation Yo make to the Commission as to the frequency or
necessity for packer leakage tests?

A Well, yes, sir, I do,only this, that pr2ssure, let me
say drastically changing conditions across the packer are more
severe on the packer than sustained conditions or sustained load-
ing. Therefore, considering the packer by itself, the less the
packer leakage test viould be run, the better for the packer.

The conditions of changing pressures are more severe on any

422

packer, permanent packer or retrievable packer either. Consider-
ing the packer by itself, you'd be vetter off not to test it at
all, I know you wculd want to, but considering the packer,
thatts right.

VQ You are familiar with vl Paso's application in this
case, are you not, as amended?

A Yes, sir, I am.

Q How does your company and production packer manufactur-

ers of whom you are speaking, how do they leel about this appli-

3

cation, do they oppose it or concur?
A o, we concur.

Q Have tests neen made Lo your xncwiedse on retrievabie-

3¢
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type packers

A Yes, sir.

Q To determine their effectiveness to separate zones of
production?

A Certainiy.

Q Could you describe these tests to the Commission?

A Well, of course, ourselves and packer manufacturers

thoroughly test our equipment, In a general way you subject the
packer to, as near as you can determine, to the maximum condition
that the packer is going to be exposed to. We would set‘the
packer under temperature and then expose the packer to pressure
from &bove and below with reversals over a period of time.

Q Now, with respect to retrievabvle~type packers, par-
ticularly, what have these tests showed?

A Providing that the packer is properly designed for a
given set of conditions, retrievable packer performs very satis-
factorily,

Q Is there anything else that you would like to add to
your testimony, Mr. Muse?

A Well, yes, I had two things I think. One is that I
think as Mr. Coel brought out, and itts certainly true, there ard
tools which we make and other manufacturers make that are being

used as permanent packers which would not satisfacterily do the

job in the State of New Mexico, There are permanent packers
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Q When you sa&ay N-80 and J-55, tO what are

Thatt!s all I have.

A Casing.
11 we have from this wi

MR, WHITWORTH: Thatt's &

CROSS EXAMINAT ION

BY MR. PORTER:

Q Mr. Muse,

do you have any idea what percentage

-retrievable-type packers Bak

total permanent Or non

A vjould you please rephraée that?
Q Well, your Raker model D is possibly

maybe the best known permanent-type packers
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Q Would you have any idea what “ercentage of the total
sales this Model D represents?

A

Yes, sir, I do. I would rather not disclose that., I

could tell you this, if my Inanagement I think would just as soon

as I didn®t, actually from a percentages standpoint -~ this is
dollar volume?

Q This is compared to all types of non-retrievable packer
not all manufacturers, not your particular company. I didntt mak

myself eclear.

A I see. Well, I'd just take, you mean what percentage

of the permanent packer business we have?

Q Yes, sir.

A I would guess, this is a wild guess, I would say ninety

percent. That's my own opinion.

Q Would you occupy that same position in retrievable-typg
packers?

A Not by a long ways, no, sir,

Q I wonder if your company knows that you are down here

s, :

e

giving this kind of testimony?

A Well, we make and recommend toth types of equipment and

we feel that there are definite applications for voth, and we

sell a lot of retrievatle packers too. ¥We wouldntt sell them anq

recemmend them if we didntt feoel they do a good Job, and our

experience backs us up, they are doing a gowd Job.
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Q Well, now, do you know conditions where retrievable-

type packers would do & better job than the permanent-type packer?

A Yes, sir,.

Q As a dual completion separator?

A I sure co.

Q Would you state some of those conditions?

A Well, in Texas and Louisiana, for instance, where

theytre dually and triplely completing these combinéd zones to
the tubing, you get into situations where you just cannct do the
job as far as tubing S$izes, flow areas and volumes, you just
cannot do the job. vou iust cantt oef ac many ctwinen -8 4ot
involved with permanent packers as you can with retrievables,

MR. PORTER: Does anyone else have a question of Mr.
Muse? You may be excused,

{Witness excused,)
MR. WHITWORTH: That concludes =l Paso!s testimony.

MR. PORTER: The hearing will recess until one-fifteen. )

(Whereupon a recess was taken until one-fifteen.)
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AFTERNOON SESSION

MR. PORTER: The hearing will come to order, please.
Does anyone else desire to present testimony in this case at this
time?
| MR. PAYNE: Mr. Commissioner, I would like to call one
witnesas, Mr. Nuttér.
MR. PORTER: Have Mr. Nutter come forward and be sworn,
please.
(Witness sworn)
DANIEL S. NUITER,
called as a witness, having been first duly sworn, testified as
follows:
DIRECT EXAMINATION
BY MR. PAYNE:
Q Will the witness please state his name and position?
A Daniel S. Nutter, Chief Engineer for the 01l Conser;a-
tion COmmission.‘

Q Mr. Nutter, have you recently had mailed out a questi&%h—

gire to the various manufacturers of packers requesting certain in-
formation?

A Yes, sir. I'm not sure that we mailed them to all of
the manufacturers of packérs. However, we did find the names and

addresses of eighteen manufacturers, and we sent this gquestionnaire

to those parties.
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Q Now, what was the information that you requeséedé

A The questionnaire requested certain information from

the manufacturers of the packers as to the characteristics ang fea-

tures of the packers and their capability to be used 1in dual colm=
pletions. The qQuestionnaire has gix items on it., No, 1 is the
basic model number. No. 2 is the variations of the basic number

that the manufacturer might have. No. 3 is the type of packer,

whether it is hookwall completion, retrievable, bpermanent, or what g

have you. No. ly i3 the question, "Is this packer recommended for

permanent zone separation in dual completions?™ No., 5, the naxi-
mum pressure differential fop which you would recormend this packer|.
And the aixth ftem on thg Yyuesiionnaire is the maximum temperature
for which you would recommend this packer.

Q Now, did you also furnish the manufacturer with an in-

A Yes, sir. We had a 1little sheet that was sent along

with the questionnaire, asg well as the cover letter ang the instrud-
VS;:E tion sheet for the completion of the packer questionnaire, Took
each of these six items, one at a time, and explained exactly the
-g informetion that was desired for that colunn.

‘ Q Now, how many companies did you write to?

A We mailed out eighteen questionnaires.

Q@ And how many replies did you receive?

A We had eleven questionnaires returned.

T e e e e e et e
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Q Now, what general types of packers did the manufacture

report on?
AI Oh, we have hookwall rackers, and tension packers, an%
¢ompression packers, and shorty packers and permanent packers,
Just every kind of & packer you can think of was listed,

Q@ Have you added these wp to determine how many different

models were made by these eleven companieg?

A Yes, sir. These particular eleven companies 1isted
one hundred twenty=-one different packers in their Questiomaireg,

Q@ "And I assume that new types and models are being de=

f

veloped from time to time?

A Yes, sir. One of the companies, as a matter of fact,

With the letter that they returned, their questionmdinebrought that

point out. "Although this is a complete listing of our packers

which would conceivably be used for multiple completions in New

Mexico at thig time, we are constantly developing new ideas ang

concepts in packer materials and designs.” As each tool 1is per-~

fected, an addition would be necessary to keep thisﬁlist current."
Q@ Is that letter from Halliburton?

A Ro, this kappens to be from Brown 0il Tools.

Q Now, the Information You received on this form, diqg !

tion?

it show that all permanent packers were recommended for zone separ%-
|
A The answers to the questlonndires indicate that each !

of the permanent packers manufactured by the companies that returneéd
_

v\,.\.._a—.ﬁ-_.mw-._..__m,-.\“....ﬂv_‘_ T e e L -

CEsaniEYy  Meizn & ASSCCIATES
GeNesiar Law REFORTENS
ALBUQUERQUE New Mesico
Phone CHopel 3.669]




T e
this permanent type

n of the duel completion; \

gzrievable vypre \

\

1
!
i

\
\

gld the¥ would not recommend 1%,

some conrpanies

= 2

11 proauu.;*-:: el packer, and

theytll say, 10O this

‘Q Was the pressure aiffere

gure aiff er—\

i
t
!
|

the packeT ypgelf OF aif

the que s’cioma’ire,, \
!

\




A No, sir. We had a range of temperatu?és there froﬁ“
200 to 400 pounds, I believe 1t was. i

Q@ And again you would say thero was & difference in
packer or difference of opinion?

A Yés,véir. i | . ]

Q Now, Mr. Nutter, what holds a retrievable type packer
in place?

A Well, most retrievable type packers are held by ten-
sion on the tubing string or by completion, the weight of tubing
string sitting on top of the retrlevable packer.

= Taly Zal Lov ol Siipst |

A As far s I know, ret#ievable packers just do have one

set of slips. Now, there are ssveral slips in the set, but I would

say that all the packers that Itve had the occaslion to inspect in the

terature: seem to have one set éf slips pointing in one direction
only.
| Q And they have an auxiliary hold down device?
A Some of the packers are used in conjunction Qith some
other type of hold down device to keep the packer from moving in
the directlion opposite the way the slips are pointed.

Q What holds a permanent type packer in place?

A A permanent type packer is set either by wire line,

causing a dilscharge of an explosive element in the packer, which

expands the slips and compresses the sealing rubter against the

side of the casing, or itts set hydraulically to cause the slips | -

[
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wells, you:would ha;e tubing movemont to the feactioﬁ>6f';ﬁ;“£ﬁﬁ;w
ing string and the rod.

Q@ Do you feel that tubing movement would be more in-
clined to upset a retrievable type packer than it would as a per~

manent type packer?

A Yes. I would think whether it would upset it or not,
it would constantly put‘é strain on the packer which might cause 1%

to weaken.

Q Now, 1f I understand you correctly, you sey that a

retrievable type packer depends on the tubing weight to hold it in

place?
I A Yes, sir.

Q Now, as it contracts ==

A That, as a compression type retrievable packer, it
would depend on the tubing weight, yes.

Q@ Now, 1f you have a contraction, wculd there be less
welght to hold the packer in place?

A Yes. It would stand t:o weight that as the tubing
string cooled, it would shorten itself, and as it shortened itself
it would take some of the strain off of the packer itself and put
more of the weight of the tubing string on the tubing head.

Q The tubing itself would weigh the same?

A The tubing would welgh the same, yes. |

Q Now, do you feel that there is less chance of a packer

moving or becoming unsiiusted due to tubing movement in a permanent
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type packer?

A ’Yes, sir, I think there 1s less chance for the packer
to become unsituated. I also feel the permanent packers have
a smocth bore on the inside of them, and the portion of the tub-
ing that goes through the packer 1is equipped with ~ ,rings,and thig
tubing can actually slide and mové within the permansnt -~ within
the body of the packer iiself, if need be.

Q Now, Mr. Matter, have you any packer literature which
refers to the retrievable type packer as the second packer and
where the schematics indicate that the permanent type ls to be
used for zone geparation?

A Yes, air, I have. I would like to call your attentio¢
to Baker Oll Tools satalog for 1959 in which they make this stated
ment on Page &91. That the Baker multiple zone retrievable packerps
are designed primarily to be used as the upper packer of a two-
packer installation. Now, the lower packer in a two-packer 1in-
stallation is the one that delivers you separation between the
zones., So they sald, to go shead and conclude this, they say 1t
is to be used as the upper packer of a two-packer insﬁallation in

which the lower packer is a Baker drillable packer. In other words,

they have made the stetement in their catalog that the retrievable
type packer 1s to be used in conjunction with permarent type packery,
but they are depending on the permanent type packer for the separad
tion of the zones. Also, their schematic diagrams reflect this

sort of a hook-up all the way through their literature.
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Q Mr. Nutter, do you have g reprint—ffgﬁvéguéffi;ié”tﬁgﬁ

appeared in the Journal of Petrolsum Technology in December of 1958L

|

written by Althouse and Fisher with Baker 0il Tools, Incorporated?
: |

A Yoeas, sir.
Q@ Would you resad certain pertions of that and wetll put

ths entire article in as Commissionts Exhibit 172

a I might mention Mp. Althouse is the manager of engin-

eering and research for Baker, and Mr. Fisher i1s division mechani-

cal engineer for that company. And in this article they have gone{
into Ghe selection of mltiple completion hook-ups going into tub-l
]

ing strings, all the other phases of the equipment that go into
these dual completions. They do have a complete section on the
packers themselves in the article. Itnm quoting from the article.

"Regardless of their individual design differences
all packers used for multiple completions fall
into two basic classes: permanent (drillable) and
reLrisvaplie, Uenerally, either type can be uged
interchangeably or in combination throughout all
multiple completion hook-ups regardless of com-
plexity. Each has inherent advantages and dis-
advantages for each application."

4

In the permanent, then, thatts the géeneral statement unde;
packers, and then they go into the retrievable packers and the
pérmanent packers. In the bermanent packer section they say:

"These packers, sometimes referred to as retainer-

- type packers, are run into the well ang set on
electric conductor cable or on tubing. When these
packers are get they become for a1l practical pur-
Poseés a permanent, though drillabile vpart of the
casing. The smcoth packer bore, which contalns g
flapper~type back-pressure valve at its lower end,"--
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I might stray from the text of thls artlcle nbw;wénébﬁéhfian‘tﬁis L

flapper valve. There 1s no means of maintaining geparation of the

zones in a dual completion when youtve pulled the tubing and the

packer on the well, when you nave a retrievable type packer. How~|

ever, if you have occasion to pull the tubing and you have a perma%—

ent type packer in the well, you pull the tubing, and the flapper
valve sutomatically closes the opening tnrough the packer, and you
have separation malnbained even while your tubing is out of the
well., To get on ©o the article.

“The‘permanent‘packer is characterized by two com-
plete sets of opposed slips and a packing element
that ie confined DY expandlng retaining rings that
back up the expanded packing element and lmprove
its high pressure, high temperature performance.

The permanent packer offers two prime advantages
fyom the standpolint of multiple completion appli~
cationss (1) the permanence and reliabiliity of
its pack-off particularly under high pressurs,
high temperature conditions, and (2) the flexi-
bility provided by a removable tubing string. A
third advantage, 1ts prime disadvantage in some
instailations, 1s tnat 1t 1a designed to be re-
moved by drilling out. Under many conditions
where an operator might be concerned over the
amount of steel in the hole, known drillability
might outweigh questionable retrlevability. Re-
cent progress in the development of special packer i
milling tools has greatly improved the drilling-
out operation.”

Now, wetlli offer, too, the advantages and disadvantages

of retrievable packers.

nqpe prime advantage of the retrievable packer 1s

jts retrievablility. This is a desirable feature

in any completion, particularly so in many multi-
ple completions where access fcr truly extensive

workover can only be provided by complete removal
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of the packer. Loss of retrievability, or coursé,
can be a decided disadvantage.

Although it 1s subject to controversy, fielad
preferences seem to indicate that thc psrmanent
packer is capable of providing a better, longer
lasting pack-off partlcularly under exception-
ally rigorous conditions of pressure and tempera-
ture than retrlevable packers. One of the pos~
sible reasons for this could be that the perman-
ent packer does not have to make any design con-
c3ssions to provide for retrievability."
I believe thatts all for that article.
Q Let me ask you this, Mr. Nutter. How can communica-
tion occur in a dual completion other than by way of the packer?
A Well, there is probably four ways that you can commni

cate in a dual completlion. One would be through the packer or

leakage in the packer. You could have commnication between the
pips due to a faulty cément Job. You could have communication in
the tubing, a hole in the tubing, or a leak in the collars, and
you could have communication in the wellhead itself or the tubing
head, the hanger. Those are the only four concelvable means of
communication that I can think of in a well.

Q Now, does the packer leakage test that is required by
this Commission indicate whether communication is occurring by any
of these means?

A Ybé, sir, it would, -~

Q Now, how often -~

A == provided the communication 1z substantial enough

to be detected on the pscker leakage test.

Q __ How often do you think these packer leakage tests, or

!
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try to find out what all thegg vg;‘iz;;;‘5;;1;5;;';;‘;?”"i;;“"as;i';agi;;“‘ /
haventt been able to find all of them. I have in my hand here an
application for g dual completion for an operator in which he has .g

schematic dlagram,

Production packer. Now, I diligently searched the literature of th
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Guiberson Company, theip 1959 and 150 catalog, and T cantt fing any

Guiberson G=1 op C-I packer in thig literature., T find that they

have g type C--formation packer, T cortainly dontt think this oper=-

ator 1is going to put g formation packer in there, T don?t know, but

without knowing something about this packer, I donts knéw whether
we should approve this thing administratively. |

Q@ Now, assuming the Commission decidegq to approve 1
Pasgot g application, do you think it would be g good idea to have

the operators,at leasc for a time, senq the literature on the pro-

Posed packerf
A  Well, if we don't have the literature,we are going to
have to know sanething about it, Actually, we have no quarrel

whatsoever with retrievable packers; we just feel that under the

majority of the conditions the bermanent type packer wWill do the

able packers wil: do the job ang Some of them wouldntt, Mr. Whis-
worth, Mr, Mason, Mr. Cole all went into this idea that they felt

that the Commission should leave it to the discretion of the opera-

tor, the selection of their equipment, Well, T agree one hundred }
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percent with them. ©Now, we have never said that a retrlevable type

packer could not be utilized for a dual completion. We only want

to be sure that the place where 1t is used is sultable for that typ
of packer. We dontt want to‘interfere with an operatort!s preroga-
tive of using and employing equipment that will adequately do the
job. providing that snch selecfion would not prevent waste ang
protect correlative rights of any neighboring operator.

Q Is there some way that the operator can furnish us
information that you need in connection with the application for
administrative approval?

A I think wh;n you come up with a new type of packer
that wetve never encountered before, and there is probably hundredsd

of them, that the only way that you can examine the installation,

such, that you must know about a well in order to know theAsuit-
ap;lity of that packer for the well. The only way you can do thas
is to have a hearing, be able to ask the questions and get the evi-
dence.

Q of course; 1f it does prove unsatisfactory, that would
be discovered by the packer leakage test, wouldntt it?

A Well, you might know that you didntt havé an adequate
setting the filrst time you ran the test, or the first test may be

good, and then the packer may fall after you completed the test.

Q Do you have anything further you would like to offer?:

A I dontt bellsve so.
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Q
MR. PAYNE: Mr. Commissioner, we move for the introdud-

tion of Exhibit No. 1.
MR. PORTER: Without objecticn, Commissionts Exhibit
No. 1 will be admitted into the record.
Anyone have. a question of Mr. Nutter?

CROSS EXAMINATION

BY MR. REESE:
Q@ Mr. Nutter, are you familiar with the Brown BP-]

packer?

A As a matter of fact, I'm not rositive that T am, T

think I have used that packer myself 1. +hg fi=id, Mr. Reege.

Q I believe you stated that these retrievable packers
were not -~ could not be used for treating ana isolation where the

tubing was removed? That there would be cormmunication where you

retrieved or brought your tubing out?

A Yes, sir, I stated that in the installation where you

remove the tubing and the packer, you wouldn't have any separation
of the zones when Jou had the tubing and the packer out of the
hole.

Q In connection with this, the‘catalog, It11 read you

this statement and ask you 1f you are aware of it.

pro
very econonical afterp using both a 3queeze tool and

— R e e
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bridging plug. This vertical tool can be left in
the hole for a parallel completion."

Were you aware of this?

A Yes, sir. I knew that that packer could be left in
the hole.

Q And you werentt testifying about that packer, then,
when you were talking about packers that could not maintain the
separation?

A/ Well, I stated, Mr. Reese, that when the packer was
pulled outvof the hole, you wouldnft have anything to separate the
zones. Now, I think if this paokef were-pulled out of ths hole,
there wouldntt be any geparation.

Q -When a permenent packer is pulled out, is 1t separateqd?

A There 1s no separateé == ’

Q@ When you pull a packer out, there is nothing to
separate?

'£ That!s right.

Q@ So that really wouldntt be an objectionable feature to
the retrievablés? |

A Weli, does the Brown BP-l; have a flapper valve on 1it?

Q No, it.has a tubing pluge.

A Of course, a tubiprg plug can be run in a permanent
type packer 100, put in the interim, from the time you pull your
plug out until Jou run. Yyour plug in,thé flapper valve is closed)

Q Mr. Hutter, are you aware of whether or not any of
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thege flapper valves are removed before the péémanent ﬁiﬁg}—‘

A Yes, sir. I understand that sometimes operators do
pull that flapper off of there.

Q Now, I bellieve you also stated that there was on these
retrievable packors only a slngle set of slips that engaged the walll
of the casing?

A fhe ones that I have recently inspected had one set
of slips.

Q I call your attention in the Brown catalog to the
Brown 508 J-7 packer, and ask;you if that does not have two sets
of slips?

'A Yes, sir, I would say that it appears that this packen
Yae two sets of slips that are operated by hydraulic pressure.

Q Thank you.

MR. PAYNE: What was that packer again, Mr. Reese?

MR. REESE: Brown. Brown S80S J~-7.

W

Q (By Mr. Reese) 1Itll also ask you, Mr. Nutter,ﬂ.yonar:
gble 1o say, that the Brown SH-16 has two sets off slips?
- A No, sir, I dontt know how many sets it hés.
Q Will you examine this blueprint of the HS~16 and state
whether or not it has two sets of slips?
A Yes, sir. It has an upper set polnting down and a

lower set pointing up.

Q So that from your engincering viewpolnt that packer

would be as effective as a permanent type?
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A I'11 sey it has as many slips as a permanent type

packer.

Q I believe you also stated that tie se retrievable packe

oould not be drilled?

A 1 said fhat some of them couldntt. Some of them, the
hard center portion, the Mandral in the packer can be pulled out.
You might say "pull the guts® out of the packer and then drill the
ghell out of it.

Q Itll call your attention again to the Brown Tool
catalog in discussing the Brown dual packer, wherein the statement
is made'thaﬁ the entire packor, except the stem 1is drillable in
cases of extreme emergency.

A  Yes, sir, thatts the part that T was talking about.
The stem can be pulled out, but it says here that the entire
packer, except the stem, 1s drillable, I dontt know 1if the stem
can be pulled out in that packer or not; I suppose it can.

'@ Are you familiar with the practice in the adjacent
states on retrievable packers ==

A No.

Q ~- as to whether or not they require Commission hear-

ings or not?

A No, I'm not aware of what the rules are in the other

states on that.

MR. REESE: I belleve thatts all.

MR. PORTER: Anyone else have a question of Mr. Nuttern?
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QUESTIONS BY MR. VERT1Y:

Q Mr, Nutter, if 1 understand your testimony, you say

that in some situations Jou think the retrievable type packer would{
Probably leak -

A Yes, sir,

trievable type packer would be all right for zone seéparation for

dual completion?

A Yes, sip,

: not the prerogative of the Commission to determine the mechanics of

- operating a lease, right?

! 4 I said I 4idn't think the Commission would want to

interfere with the Prerogative of the operators,

Q So, doesntt that bring us to this;

that it merely be-

comes a question of what i3 an adequate test, so that there is no

leakage betwesn the two zones?

A  An adequate test ang to know that there is no leakage,

and also the assurance that leakage wouldntt occur after you have |

taken the test,
Q Well, if the Commi ssion does not desire, anc Itm in |
complete accord with Southern Union that they shouldntt, if they do

not desire to supervise ¢

Smpletion of wells or dually completeq
wells, and actually it seemg TO i

e e

2 from your testimony and othep-

N — e
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wise, that what the Commission really wants to know is that there

is not going to be leakage between the two zoneg?
A  That!?
‘Q Then, if we admit heré that some retrievabie packers
are adequate to seal off the two zones,

sation and testimony with regard to retrievable packers really be-

side the point in this hearing?

able for which zones, wvhether you-have some retrievable racker: o~

Q That gets back to supervision, how we are going to

complete?

A It gets back to tne questicn, are we going to have

permanent separation of the two zones,

8 the whole purpose of having a packer in the wel

6o

then isntt further conver~

A The question arises, Mr. Verity, which packer is suit-

Q Well, if we admit, which I thought we did at the

start here, thet 1in the proper sltuation retrievable packers will

separate the two zones, then it seems to me that we come right

back to the fact that the only thing the Commission is interested

in is knowing that a test has been made and adequately often enougt
that there is not going to be communication of the o0il%?

A That is correct.

Q@ Well, then, isn't the only thing to be determined by

this hearing, is how often the leakage test needs to be made?

A Maybe the leakage test ought to be made very frequent+

1y with some packers in some holes,

Q VWell, thigs is the only question that we really need

IER & ASSCCIATES

GeMNeaa TEFSRYERS
ALBUQUE L NEW MeExico
Phone CHogel 3-6651




.

to determine

A
need.

Q

is separation?

A

Q

the determination of that one question?

A

was for.

.

- o >

Q

val, would you know if the packer was of the type that would achievye

gseparation?
A,
Q

this so that

to do the Job

here, isntt 1t?

1f youtve got separation of the zones, thatts all you
Thatts all the Commission needs to know, is that there

That is correct.

' S : : !
So, actually doesntt the hearing resolve itself into

Well, I dontt know. That wasntt what the application

MR. VERITY: That'as all.

REDIRECT EXAMINATION
Mr. Nubtter, do you know every type of packer that 1is

No, sir.
Are you familiar with a majority of them?
Itm afraid Itm not, no, sir.

If you have an application for administrative appro-

No, sir, 1 probably wouldnt t.
You feel that probably you gshould have a hearing on
you could determine whether this packer was adequate

?




i e

A I balieve 30. I would 1like to know 8 1little about it

Q Well, to get back to this qQuestion of Mr. Verityts ag |
to how often a racker leakage test shoulg be taken, do you think
that pPerhapg, whether o;- noy Ei Pasotg application is granted,
packer leakage tests ought to be takén every éix months?

|
|
|
|
|

A I think tn retrievable packers, they certaiﬁly shouldJ

Q Why 1g that?

A Because, liké I saiq previously, retrievabile pbacker
is subjeot to strains ang movement, and can Yield to then more !
readily than the Permanent type packepr can, and by yielding to i

them; 1% 15 move likely that you will hgvse communi cation,

A No, 1 don!t believe it is discriminatory. /
MR, PAYNE: I believe thatts a11, Thank you,

MR, PORTER: Anyone elge have 2 Question of Mp, Nuttepe

The Witnesg may be excuéed.

MR. VERTYY; One more Question, ]
QUESTIONS BY MR, VERITY: !

i
Q Mr, Nutter, couldnit g rule be Written here to the !
there wag po doubt aboyt the packsr, that then administrative ap~ f

proval could be granted, ang ir there yag doubt abont it, the Com=
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words, couldntt We allow, where there 1is no ques tion about the

retrievable pPacker being adequate, that administrative approval

et

be granted, but if the Commission felt theére wag g question about
A Mpr. Verity, that is the present rule that we have, in/
pPermanent type packer, but we have doubt about: the retrievable typ

Q@ But on retrievabls type packers, you request heariug?

A Yes, sip,

my opinion. In other words, we dontt have any doubt aboyt the 4

Q@ But ir there was no euestion about a retrievable typel
packer, that no hearings be held? f
A Well, thepe might alﬁays be g Question, I
MR. PORTER: Does anybody else want to ask the wit- /
ness a question before we €xcuse him again? Witness may be excuge
| (Qitness excused)
MR. PORTER: Does anyone else desire to Present testi
mony? Any statementé? _
| MR, DAVIS: S1d Davis with Atlantic Refining Company.;
I have a lettep from oup Chief Engineer, It11 read 1t o Mr, !

Porter,

record gas ¢oncurring with g3 Paso Natural Gas Com-
panytg application, ag amended, to revige Subsec~
tions 17T (d) and v (d) of Rule 112-A of the Rules J
and Regulations, New Mexico 011 Conservation Com- I
mission, fThe application relateg to the type or '

i
"The Atlantie Refining Company would 1ike to go on }

Densrniey . MeEtEs & ASsoziares
GeENEEaL LAy R;r:;s«‘?i,h‘s
ALEUQUE&‘QUE. NEW MEexico
Phore CHapel 3.5697

|
|
i
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proval of multiple completions.

Our experisnce, gained through shop tasting and
field usage, indicates that retrievable produc-
tion packers presently avallable from all major
packer manufactursers are just as effective as
permanent type drillable packers for isolating
production zones at preassure differentials up to
5000 psi and at tsmperatures up to 300°F."

I would like to add one pcint. Atlantic Refining Company
has spent thousands of dollars on packer testing. We have tested
probably between thirty-five and fifty retrievable, drillable, all
kinds, and I feel -~ I mean thatts my responsibility with our com-
pany, seeing that we have sdequate tools, and I for one, would not
recommend retrievable, drlllasble or othsrwise for a well if I felt
it wasnt't adeguate.

MR. DAVIS: Earl Davis, Guiberson Corporation. T
also have a letter directed to you.

"This Corporation, a manufacturer of retrievable

-hookwall packers concurs with the aspplication

&8 amended and submitted to the State of Rew

Mexico 0il Conservation Commission by El Paso

Netural Gas Company, relating to the usage of

such type packers.®
And it goes oq'further to introduce myself, being qualified to
testify on Guibersonts behalf. Signed, Executive Vice President,
Alex P, Smith.

Wetve also passed the test that Mr., Davis here mentloned
as the other manufacturers of retrievable packers.

MR. REESE: On behalf of Brown Tool Company and MWL
Tool Supply, we concur with the application of El Paso and state

that Brown Tool Company has retrievable packers in use

DEarNLEY « MEER & ASSCCIATES
GeEMExLL LAW B DRTERS
ArsuQuaraue. New Mexdico
Ptone CHapel 3-6691
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Also they would have no objection to the Commigaion making what- f
!

!

éver rule it feels ig necessary in order to assure that ample

leakage tests are made from time to time to insure po leakage be-

tween the zones,

MR. WHITE: Charles White of Santa Fo, New Mex-
1co. iwﬁbuld like to read into the record a letter from Skelly

011 Company under date of September 11, 1959, addresseqd to E1 Pago

Natural gag Company,
"Gentlemen: This is to advise that as an interested

State of New Mexlco, we favor a change in Rule 11-A 2 p
S0 as to provide that the packer used to segregate !
the separate producing gzones of a dual completion
may be g bermanent type production packer or a pe~
trievable type packer, which may be amprevsd sg- |
|
l

ministrati?ely. Tours very truly, George V. Sel-
inger."

I would algo 1ike to read a’statement on beahalf or Texaco[

Company, Incorporated,

"Pexaco Company, Incorporated believes that an operg-
-tor should be given the opportunity to select himgelrf
& permanent opr g retrievable Production type packer
at his option, and to that extent, we concur in the

- application ag amendec,

MR. LOAR: Bill Loar, representing Sunray Mid-Contin- |

ent 011 Company. Sunray had run retrievable type packers in the i
several states other than New Mexico, and we have found that they ;

have been Successiul., TIike any other well completion equivment,
i
they must be sizeq and designed aceording to the need. We feel

the operators should have this option. e have no objection, of i

I
i

course, 1if the Commission shoulg have any doubt about

the installaf -

e e e ek e

e . — .

DeEagNLEY . Meirn & ASSociaTEs
GENEQAL A Ferortresg
ALBUQUERGUE. NEWw Mexico
Phone CHepe! 3-6691 i
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tion setting the matter fov a hearing.

MR . COOPER: John Cooper appearing on

T

buriton Gemenving Company e Our company joins in

was presented on behalf of the manufacturers this morni'ng,/ and we
certainly concur with the recommendation in the application 83

One point, if the manufacturers

amended bY El Paso Natural Gas.

are going %o pe limited, the deslgners and manufacturers like us

to the permanent type, 1

and development which 1is being carried on by these companies, and

| whicn add & &rea¥ dAsal to the advancement of the 0il industry.

s et

MR. SPERLING: Mr. sperling, represem:ing Zagnolia

saneurs in the application of El Paso in thlis casé.

MR. KASTLER: Bill Kastler, appearing for Gulf ol

Gorporation. Gulf concurs in El Pasotls recommendations

tors be permit‘ted to use retrievable yype packers with administra=|

tive approval rather than only after notice and formal hearing.

MR. BUSHNELL: H. p. Bushnell repcesenting Amerada.

Amersada is i1n accord with the application filed here on pehalf of

1l Paso Natural Gas Company s and in $hat connection, fpom my ©OO0=

it is my opinion that

gervation of the testimony nere offered,

those wWho &r®
by their testimony that the retrievable type packer 15 not only &

in other atates, and

gatisfactory, but is apparently working well

in that connectlon, 1t is my snderstanding that the duties that

this commission has is making gure that there 13 no waste, make

PEPEUIEENC, et b e e ST T i A T

e e T
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feel that it might discourage the researc
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in the degree of greatest expertness have establishe
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tion gsetting the matter for a hearing.
MR. CQOPER: John Cooper appearing on behalf of Halli-
burton Cementing Company. Our com?any joins in the evidence which!
was presented on behalf of the manufacturers this morning, and we |
certainly concur with the recommendation in the application as
amended by El1 Paso Natural Gas. One point, if the manufacturers
are going to be limited, the desligners and manufacturers like us
to the permanent type, I feel that it might discourage the research
and development which is being carried on by these companies, and
which add a great deal to the advancement of the oil industry.
MR. SPERLING: Mr. Sperling, representing Magnolia
01l Company, concurs in the application of E1 Paso in this case.
MR. KASTLER: Bill Kastler, appearing for Gulf 0il
Corporation. Gulf concurs in El Pasots recommendations that opera-
tors be permiitted to use retrisvable fype packers with administra-
tive approval rather than only after notice and formal hearing.
MR. BUSHNELL: H. D. Bushnell representing Amerada.
Amerada is in accordluith the application filed nere on bshalf of
El Paso Natural Gas Company, and in that connection, from my ob-
servation of the testimony here offered, it is my opinion that
those who are in the degree of greatest expertness have established
by their testimony that the retrievable type packer 1is not only a
satigfactory, but 1s apparently working well 1n other states, and

in that connection, it 1s my understanding that the dutlies that

this Commission has is making sure that there 1s no waste, make
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being protected, it 36613 thnt
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are
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S——
sure that the prights of owners
t each operator is re

the information tha
n to fulfill |
f

the packer teat data,
ermit the Commissio

o furnlsh, should be adequate %O pe

| that obligation.
¥R. PORTER!

Anyone else desire to comment ©O

n the \
\
i

case? The commission will take the case_under advisement, and 1in
release & Commission witness, we are going to take the

are case which sho

order ©o
an ten min-

Southeast npmenclat uléntt take more th
Af ter that W

s will proceed with Case 1759.

utes, Cas® 1758.

e T

[)Er«R'\‘L EY W
GanERAL \ 2
GUE PEN Y

ALBUQ )Er—\
phone CHooel 3.6591

1




STATE OF Nuw MEXICO )
COUNTY OF BERNALILLO ;

Wi, ADA DEARULEY and JOSEPY A, TRUJILLO, Court Reporters,
do hereby certify that the Toregoing ang attached transcript of
Proceedings before the New Mexico Oil Conservation Commission at
Santa Fe, New lMoxico, is & true and correct record to the best of |

our knowledge, skill and ability,

IN WITrESS WHEREOF we have affixed our nands and notarial seafls

this Re?%" day of September, 1959,

|
R I |

Notary Publlc ~Court #eporten ;
&,
liotafy Publlc-Court &porter .

Our Commissiones Expire:

el 3 P
7

S TTTTT——

Dearry {LEY . MelEr & ASNC"IATES
GENERAL LAy ~ Rerorters
ALBUQUERQL,E NEw Mexico
Phone CHopel 3.6691




LAND CoMMISSIONER %
MURRAY E. MORGAN E

GOVERNOR

JOHN BURROUGHS
CHAIRMAN

State of Nefr Wexica
Dil Consgervation Commigsion
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MEMS & n / ‘,\
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/Q/L/ , P.o. Box a7t

‘;‘ v %1}/\/ ¢ 1"’/(///‘ SANTA FEg
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/ &/ L August 21, 1959
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Gentlemen:

cture will be greatly appreciated. Please fill
aire by September 10, 1959, if possible.

Very truly yours,

A. L. PORTER, J.r-,
Secretary-Director

ALP/DSN/iq

STATE GEOtLOG!IST

A. L. PORTER, JR.
SECRETARY DIRECTOR




Item 1s

Item 23

Item 3%

Item 42

Item 5:

Item 61

OIL CONSERVATION COMMISSION OF NEW MEXICO
SANTA FE, NEW MEXIGO

Instructiong For Completion @f Packer Questionaire

Basic Model Number. Show here the model number of each group, type,
or family of packers which you manufacture.

Variations of Basic Model. List hiere the model number of each of the
different packers which you manufacture under the various groups. Do
not consider different sizes of the same packer as a separate variation
of the basic model unless the different sizes actually employ different
mechanical design and/or setting/retrieving mechanisms.

Type of Packers Simply state how packer is generally described = hook-
wall, tension, anchor, etc.

This item is probably self explanatory, but may be clarified by asking,
"Wouid this packer be recommended for zone separation in a one-packer
dual completion?" If packer would be suitable under some conditions

in dual completions, but unsuitable under other conditions, answer would
be "Some."

Show here the recommended maximum differential this packer should be
able to sustain during the life of the well. If’the differcniial is
daependent upon other factors such as weight of tubing string, tension
on tubing, etc, answer would be "“Dependent."

If temperature is a critical factor in this packer's ability to with-
stand presures, give approximate maximum temperature packer can sustain.
If temperature is not critical, answer would be "Non-Critical."




OIL CONSERVATION COMMISSION OF NEW MEXICO
BOX 871
SANTA FE, NEW MEXICO

PACKER QUESTIONAIRE

(1) (2) (3) (4) (5) (6)
St Is this Packer
Recommended for Maximum Pressure
Variations Type Permanent Zone Differential for Maximum Temperature v
Basic of Basic of Separation in which you would for which you would

Model No. Model Packer Dual Ccempletions Recommend this Packer Recommend this Packer




OlL. CONSERVATION COMMISSICN
P. O. BOX 871
SANTA FE, NEW MEXICO

September 29, 1959

Mr. Oliver Scth
P. O. Box 828 .
Santa Fe, New Mexico

e AR e = et i P R W 2= ™ T AMme
#J V-v'—vav -..a A = L ws

On behalf of your client, El1 Paso Natural Gas _Company, , L ‘ N ‘

iTARP L EE LABT ~=._v,

issued by the oi1 Conservation Connission on September
28, 1959. A copy of this order is being mailed to Mr.
Whitworth in El1 Paso today.

Very truly yours,

A, L, PORTER, Jr.
Secretary-Director

ix/

Enclosure
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BEFORE THE

OIL CONSERVATION COMMISSION
STATE OF NEW MEXICO

IN THE MATTER OF THE APPLICATION OF
EL PASO NATURAL GAS COMPANY FOR AN

ORDER REVISING AND AMENDING SUBSECTIONS < il
I7(d) AND V(d) OF RULE 112-A OF THE CASE NO, /// °”
RULES AND REGULATIONS, NEW MEXICO OIL

CONSERVATION COMMISSION, RELATING TO

THE TYPE OF PRODUCTION PACKER REQUIRED

FOR ADMINISTRATIVE APPROVAL OF MULTIPLE

COMPLETIONS,

APPLICATION

TO THE HONORABLE COMMISSION:
Comes now El Paso Natural Gas Company, hereinafter

referred vo as "Applicant," and 2lleces and states:

I.
Applicant 1s a Delaware corporavion with a permit

business 1n the State of New Mexico;

IT.

Applicant has developed and will contlinue to develop
various lands and leases by the drilling of wells in the Statve of
New Mexico and in --uny instances, multiple completions have been,
and will continue to be, desirable in order to prevent waste and

the unnecessary drilling of wells;

III.

At present, Rule 112-A II(d) provides that dual comple-
tions may be granted administratively without notice and hearing
by the Secretary-Director of the Commission if, among other things,
"The packer used to segregate the separate producing zones of the
dual completion will be a permanent type production packer." Saild
subsection should be revised and amended so that it will hereafter
read:

"The packer used to segregate the separate producing




zones of the multiple completion shall be effective

to prevent communication between all producing zones
and may bpe elther a permanent or a retrilevable type
production packer which shall be certifled as adequate
by the manufacturer or representative thereof as

provided in Subsection V(d) of this rule."

Iv,

At present, Rule 112-A V(d) is as follows:

"A packer setting affidavit shall accompany the

report of the initlial segregation test and packer

leakage test."
This subsection should be revised and amended so that it will here-
after read:

"A packer setting affidavit shall accompany the

report of the initial segregation test and packer

leakage test and shall include a certification by the
manufacturer of such packer or authorlzed representa-
tive thereof that the type of production packer to be
used 1s adequate to satisfy the provisions of this

rule with regard tc the proposed completion,”

V.

The granting of the relief sought in this appllication
will prevent waste and will not violate or prejudice correlative
rights, and will relieve all interested coperators and the Commis-
sion of the time and expense that would otherwise result in

heolding unnecessary hearings;

? VI.
The Commission has Jjurisdiction tc¢ hear and determine “
this cause, and s2id Rule 112-A II(d) and 112-A V(d) should be

amended as set out above;

WHEREFORE, Applicant respectfully requests this matter
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(ﬁ' /.—.:7’_ As B -
(st
PACKER SETTING AFFIDAVIT
I , being of lawful age
Name of Party Making Affidavit
and having full knowledge of the facts hereinbelow set out do state:
That I am employed by in the
capacity of , that on , 195
: Date :
I personally supervised the setting of a
Make and Type of Packer : ¢
in ‘ ’
Operator of Well Lease Name 5
Well No. located in the ,

Field
County, New Mexico, at a subsurface depth of

feet, said depth measurement having been furnished me by

; that the purpose of setting this packer was to
effect a seal in the annular space between the two strings of pipe where the packer was set so
as to prevent the commingling, in the bore of this well, of fluids produced from a stratum
below the packer with fluids produced from a siratum above the packer; that this packer was
properly set and that it did, when set, effectively and absolutely seal off the annular space
between the two strings of pipe where it was set in such manner as that it prevented any move-
ment of fluids across the packer.

STATE OF NEW MEXICO ¥ X
COUNTY OF i

Before me, the undersigned authority, on this day personally appeared
, known to me to be the person whose name is
subscribed to this instrument, who after being by me duly sworn on oath, states that he has
knowledge of all the facts stated above and that the same is a true and correct statement of
the facts therein recited.

Subscxibed and swormn to before me on this the day
of , 195

—I:‘?)-taly Public in and for
County,

New Mexico

My Commission Expires
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111,
At pregsent, Rule 112-A 1I(d) proyidea that dual completions may be grantad
administratively without notice and hearing by the Secretary-Director of the Commission
if, among other things, '*The packer used to segregate the separate producing zones of the
dual completion will be a permanent type production packer.'' Said subsection should be
revised and amended so that it will hereafter read:
"*The packer used to segregate the separate producing zones of the multiple
completion shall be effective to prevent communication between al producing
zoneg and may be either a permanent or a retrievable type production packer

which shall be certified as adequate by the operator as provided in Subsection

V{d) of this rule. " . /

Iv,

At present, Rule 112-A V(d) {a as follows:

'A packer setting afftdavit shall accompany the report of the initial '
segregation test and packer leakage test. "

This subsection should be revised and amended so th{it it will hereafter read:
*'A packer setting affidavit shall accompany the report of the initial
segregation test and packer leakage test and shall include a certification
by the operator that the type of production packer to be used is adequate
to satisfy the provisions of this rule with regaxd to the proposed

completion, '’
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B49C KATY ROAD ¢ <

I

2 HB&S%E)Nfah,I'EEXAs

September 8, 1959
& DOS 3009-59
Subject: Packer Questionaire

Oil Couaservation Commission of New Mexico
P. O. Box 871
Santa Fe, New Mexico

Gentiemen:

requested in your letter of August 21, 1955, Atthough
this is a complete lieling of our Packers which would con-~
celvably be used fo: multiple completions in New Mexico
at this time, we are constantly developing new ideas and
concepts in packer materials and designs. As each tool
is perfected, an addition would be Necessary to keep this
list current,

We trust that the information supplied is sufficient, but
if you need additional data, we will be glad to furnish it,

Very truly yours,

BROWN OIL TOOLS, INC.

qQ

[t B 3‘71

John B, Davis, Jr,

JBD:jac
Enclosure
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Brown Oil Tools

P, 0, Box 1923¢

Oustop 24, Texag
Page 2

Ol1 CONSERVATION ComMI §

SION of NEw MEXICco
BOx gy, i
SANTA FE, Ny MEX1Co

PACKgR QUESTYT ONAIRs

» Inc,

3000 &
3000 F

OVGI‘ 3m\
O

Ver 3090

F
25007F

—_—
Over 3535 F

Over 3000

F \\\
In €Xcess of 5, 000 psi

—_—

In CXcesy of SLC‘OO p}j\
Dependent

—

—_ \\\\\‘.\\‘\_ \\\*\\.__\,\‘\
In €Xxcesgg of 5, 000 Psi Over 3000




OIL CONSERVATION COMMISSION OF NEW MEXICO

BOX 871 ; e g
SANTA FE, NEW MEXICO U e
Brown Oil Tools, Inc. . e
P. O.Box 13236 PACKER QUESTIONAIRE 1> , =
Houston, Texas LR B
Page 1
(1) (2) (3) (4) (5) (6)
Is this Packer
Recommended for Maximum Pressure
Variations Type Permanent Zone Differential for Maximum Tempexature
Basic of Basic of Separation in which you would for which you would
Model No. Model Packer Dual Completions Recommend this Packer Recommend this Packer
Brown HS-16-1 Hydraulic Set | Yes Unlimited Over 3000 F
Hookwall
Brown HS-8 HS-8-1 Hydraulic Set -
Hookwall Yes Dependent Over 300° F
| HS5-8-2 Same as above| Yes Dependent Over 3000 g
HS-8-3 except for muld
HS-8-4 tiple tbg. strinjgs
HS-8-5 dual, triple, qualdrupie
' and Quintuple
HS-8-1C Hyd, Set Hoockwhll Yes In excess of 5,000 psi Over 300° F
w/Hyd. Hold~
Down
HS-8-2C ISame as above| Yes in excess of 5,000 psi Over 3000 F
HS-~8~3C except for
HS-8-4C multiple tubing
strings
Brown Boll- }—Iookwall Yes In excess of 5,000 psi 3000 F
Weevil 7
BW-1 Anchor Yes In excess of 5,000 psi 300° F
BW-2 [Anchor Yes In excess of 5,000 nsi |300° F -
Boll- WeevilHookwall Yes Dependent 13000 F B
By-Pass
Brown BP-4 Hookwall Yes In excess of 5, 000 psi 3000 ¥ -
4- A flookwall Yes In excess of 5,000 psi 3000 o
Brown B-4 fFlookwall Yes _’_“___:_w In excess of 5,000 ps%-wr?z_OOO ¥ .
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THE GUIBRERSON CORPORATION

MANUFACTURERS QF OlL FIELD EQLuPMONT
ey
s :
’hm’ﬁ
&

&

P. 0. BOX 1106 ~ 1000 FOREST AVENUE

S

DALLAS 21, TEXAS

September 14, 1959

State of New Mexico
Oil Conservation Commission
Santa Fe, New Mexico

Attention: Mr. A, L. Porter, Jr.,
‘ Secretary Director

Gentlemen:

This Corporation, a manufacturer of retrievable
hookwall packers concurs with the application as amended
and submitted to the State of New Mexico Qil Conservation
Commission by El Paso Natural Gas Company, relating to
the usage of such type packers,

Further, this is to introduce Mr. Earl W. Davis,
our Assistant Sales Manager, who is qualified to testify in
our behalf as to the use of retrievable hookwall packers in
dually completed wells,

Very truly yours,

THE GUIBERSON COR PORATION

£ T

Executive Vice President
P

APS/dm

iy 9

TELEPHONE
HAMILTON 1-4101

,Lj/ .




The Selection of a Multiple Completion Hook-Up
W. S. ALTHOUSE, JR BAKER OIL TOOLS, INC.
T LOS ANGELES, CAUF.
H. H. FISHER HOUSTON, TEX. .
.
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W. S. Althouse graduated from the
California Institute of Technology in
1938 with a BS degree in mechanical
engineering. He joined Baker Qil
Tools, Inc. shorily after graduation
wiid served as design engineer and
chief engineer prior to assuming his
present position as manager of engi-

neering and research.

R

H. H. Fisher received a 35 degree
from Louisiana Polytechnic Institute
in 1950. Following graduation he
joined Baker Oil Tools as a sales and
serviceman. He subsequently joined
Cardwell Manufacturing Co. as a de-
sign engineer, returning to Baker af-
ter two years as a design engineer. He
now serves as division mechanical en-
gineer for the Central Div. -
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The Selection of a Multiple Completion Hook-Up

Abstract

The reasoning behind the inception,
rate of development and successful ap-
plication of current dual, triple and
quadruple completions is highly eco-
nomiic in character. Selection of a
practical multiple completion hook-up
therefore must necessarily involve
strong economic considerations. Type
and subsequent cost of any muliiple
completion hook-up is directly related
to number of zones to be produced
and workover and artificial-lift re-
quirements of each zone. An analysis
of available subsurface equipment thai
makes the modern multiple completion
practical in the light of design, advan-
tages and limitations provides a base
for selection of components. A sys-
tematic presentation of multiple com-
pletion hook-ups from the simplest,
most inexpensive lwo-zone completion
to the most complex four-zone com-
pletion, in order of increasing cost and
flexibility provides a graphic systematic
base for selection of a practical mul-
tiple completion hook-up.

Introduction

Advancement in multiple zone tech-
niques and equipment has bLeen so
rapid in recent years that it becomes
difficult even for those who specialize
in this field not only to keep up with
if, but to maintain an over-all perspec-
tive. Hardly a month goes by that a
trade publication dces not present a
new dual, triple or quadruple com-
pletion method. Many of these articles
r.ot only imply widespread acceptance
of the particular method but strongly
suggest that previous methods are
shortly doomed for obsolescence. The
facts are that there are many areas,
perhaps an sverwlicliing majonty,
where the compiex dual, triple or

Original manuseript received in Society of
Petroleum Engineers office Sept. 135, 1453, Re-
vized manuseript received Nov. 5, 14538, Paper
presented at Fall Meeling of Los Angeles Basin
Section in Los Aungeles, Calif., Gct. 16-17, 1938,

W. S. ALTHOUSE, JR.

H. H. FISHER
MEMBERS AIME

HQUSTON, TEX.

quadruple completion would not be
economically feasible.

Operators in these areas are con-
fronted with the problem of selecting
not only a practicat multiple com-
pletion hook-up but one that is eco-
nomical as well. In order to make this
selection they should have as broad
a view of all multiple completion tech-
niques and equipment g5 possibie and
some sort of systematic method of
evaluating each method in light of any
given set of conditions. The systematic
basis for this selection in our opinion
involves (1) number of zones to be
produced; (2) flowing, artificial-lift
and workover requircments of each
zone; (3) general knowledge of var-
ious types of subsurface equipment
and its limitations; and (4) general
knowledge of possible remedial oper-
ations that can be performed with cer-
tain fundamental hook-ups.

It is the purpose of this paper to
present this information in such a
manner that the selection of a prac-
tical and economical multiple .om-
pletion hook-up for any given set of
conditions will be within the capabili-
ties of any operator regardless of his
previous experience with this type of
completion.

Brief Historical and Economic
Background

Multiple completion has an interest-
ing history. It was born in the lanquid
atmosphere of the purely speculative
but exceptionally attractive economic
theory: two wells for the price of one.
It had hardly started to grow when
it was drafted as a wartime expedient
to save steel or get maximum produc-
tion with minimum scel. Through
forced feeding it was nurtured and
grew widespread, but not in other di-
rections, with the result that through
one misapplication after another it col-
lapsed and nearly died.

For the next few years after World

BAKER OIt TCOLS, INC.
LOS ANGELES, CALIF.

War II it had a chance to mature and
grow naturally, though siowly, through
careful application and development
of downhole equipment designed spe-
cifically for multipte zone, not merely
adaptations of single zone equipment.
By 1953 modern dual completion in
many areas had grown rapidly to the
point where it was commonplace.

About three years ago the multiple
compgletion was called upon to meet a
need that wzas only partially stated
in the “two wells for the price of one”
theory bhehind its initiai conception.
Staggering development and comple-
tion costs of offshore operations made
multiple completion an economic
necessity, Even two wells for the ap-
proximate price of cue was not enough,
three and four or more if possible
were required to make use of every
squarc foot of space, to reduce total
dollars invested and to get this invest-
ment back sooner with a greatly de-
creased payout interval.

This great need served to underwrite
the high cost required for develop-
raent of downhole equipment, with the
result that practical equipment has
been designed and perfected to permit
as many as four zones to be produced,
each through its own individual tubing
string, through one common wellbore.

Because of the high cost of offshore
operations, current equipment comes
close percentage-wise to providing two,
three and four wells for the approxi-
mate price of one.

Table I°, which serves to iilustrate
this, also contains some interesting in-
formation pertinent to relative cost of
completion components,

Referring to Table I, note that the
well costs for the single, dual and
trinle are the saimic. Under completion
costs, note that by combining perforat-
ing operations, perforating cost per
zone becomes less and that there is
also a slight saving in rig time. Naote
that more than half of the completion

“References given at end of paper.
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cost is contained in tubing and flow-
line costs, Now here is an interesting
fact: all these costs, which total nearly
90 per cent of the completion costs,
are accrued in connection with opera-
tions that require no particularly spe-
cial development for multiple comple-
tion application. Note that the costs of
the downhole equipment (packers, cir-
culation valves, scating nipples) that
make the multiple completion practi-
cal, cost but a fractien of the cost of
the extra string of tubing required in
each case.

Hypothetically, cach zone of a tri .¢
can be completed at a cost o1 only
slightly more than one-thiird the cost
of a single-zone well, with production
potential that could be three times as
great and a payout time one-third as
long. When related to total well costs
in view of increased production, and
decreased payout time, the cost of
equipment that makes a multiple com-
pletion practical becomes an exceed-

Fig. 1—Shows packer set in casing
with anchored production
string for dual-zone produc-
tion. Tubing can be released
from packer by roiating to

. right,

Fig. 2—Hook-up with short string
hanging free, permits re-
niovai of either string inde-
pendently of theother regard-
less of sequciice. Dilf-open.
ing (lubing 1D) long string
to lower zone.

Fig. 3—Pumping, short siring an-
chored, gos bleed-off through
annulus, Permits removal of
either string independently
of the otler; long siring
must be run first — short
string pulled first. Full-open-
ing (tubing IB) long string.

Fig. 4—Pumping lower zone with
lower zone gas bleed-off
through separate string. Up-
per zone flowing or pump-
ing through separate (short)
string, and gas bhleed-of(
through annulus.

Fig. 5—Both zones pumped simul-
tancously with gas-bleed
through concentric string for
lower zone, and through an-
nulus for upper zone. Short
string and concentric bleed-
off string run separately af-
ter long string is landed.

Fig. 6-—Both zones pumped simul-
taneously ; lower zone throuvgh
annulus, upper zone threugh
tubing. Does not provide for
gas venting cither zone,

Fig. 7—Upperzoune produced through
tubing, lower zone through
annulus. Removal of cross-
over choke and installation
of straight-through choke
with wire line nraduccs loner
zone through tubing, upper
through annulus.

Fig. 8—SimilartoFig. 7 except choke
contains integral flow tuhe
that is retricvable. Removal
of choke provides full-open-
ing access to lower zone.
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TABLE 1-—BREAKDOWN OF COSTS FOR TYPICAL 10,C00-FT OFFSHORE 'WEiLS ON (OUISIANA GULF TDAST

Each
Single Dua! Teiple Additional
Completion Completion Com-letion Allernote®
Well cost
Drilling cost $235,000 5)35 000 $235,000 [o]
Mud cost 65,000 5,000 45,000 o]
Coting 95,000 95 000 95,000 4]
Cementing and cemenling services 11,000 11,000 11,000 4]
Logging services 20,000 20,000 20,000 [o]
Share of plotform 50,000 50,000 50,000 Q
Tolal well cost $476,000 $476,000 $476,000 0
Cemp!ehon cost

TEITGIaiiag o 850G 1,400 2,002 200
Drill-stem testing 1,000 2, 3,000 1,000
Tubing 14,200 28,400 42,600 o}
Packers 600 3,700 6,000 1,800
Circulotion valves, seating nirples, etc. <00 2,000 3,900 900
Christmas tree 2,500 7,500 2,500 0
Flowing coit 20,000 40,000 X 0
Rig time 9.000 18,000 24,000 3,500
Total completion cost §49.000 §103,000 $150,000 $8.000

$525,000 $579,000 $626,000 $8,000

*Refers 1o 1ones produted as alternotes through use of on additional pocker ond wire line sleeve valves

or side-ported nipples.

ingly small factor. It would also follow
that rather extensive and ¢xpensive
workover operations could be absorbed
should they be required without ma-
terially affecting the tremendous eco-
nomic advartage of the multiple com-
pletion.

Economics of Subsurface Equipment

Packers, circulating valves, sealing
nipples and wellhead equipment re-
quired for an offshore quadruple or
triple must through necessity be ap-
proximately the same for any quad-
ruple or triple completion regardless
of its location or relative drilling and
completion cost. This is true because
problems of isolation, required surface
communication and accessibility for
workover are the same. Even so, in
most instances the cost of all this
equipment will nearly always be less
than the cost of the extra string of
tubing even in the average 5,000-ft
well. It would seem therefore, that the
triple and quadruple might become in-
creasingly popular wherever two, three,
four or more exploitable zones exist.
Some companies have already planned
to complete as many zones as possible,
whenever possible.

There are, however, many areas
where the complex dual, triple or
quadruple will not be economically
feasible. Multiple completion in these
areas will more than likely be dual
completions. Equipment required for
these installations is co..siderably less
complicated and conse uently less ex-
pensive.

Equipment for Multiple Completions

The equipment that makes the mul-
tiple completion practical are those
tools that provide: (1) required iso-
lation of zones, (2) surface commani-
cation, (3) access for workover, (4)
means of accomplishing workover
through tubing, and (3) means of lift-
ing production artificially. This group
consists of the following items.

1. Packers

2. Wire line actuated sleeve valves,
non-ported nipples, side-ported nip-
ples, cross-over nipples

3. Permanent completion tools such
as tubing perforating guns, retriev-
able tubing extensions, expendable
plugs, plug cutters, etc.

4. Wire line and permanent gas-lift
mandrels and valves

5. Wire line plugs and cross-over
ot siraight-through choXes

6. Dual-zone pumping equipment

7. Wellhead cquipment

Each of these components will be
discussed briefly as to types, operation,
advantages and limitations under ap-
plications to which they may be put
in various multiple completion hook-
ups.

Packers

Regardless of their individual design
differences all packers used for mul-
tiple completions fall into two basic
classes: permanent (drillable) and re-
trievable. Generaily, either type can
be used interchangeably or in combi-
nation throughout all multiple com-
pletion hook-ups regardless of com-
plexity. Each has inherent advantages

and ‘disadvantages fo_rj “each applica-
fion. Selection of the 'i)'roper packer
usually involves a compromise, in that
to date it has been impossible to com-
bine desirable features of each type

into one packer.

The design of multiple completion :

packers has become increasingly diffi-
cult in direct proportion to the num-
ver of strings of tubing required in
any given completion. The basic prob-
lem is one of how to seal-off and pro-
vide passage for the required number
of strings and still retain suflicient
cross-sectional area in the packer wali
to provide space for components such
as the packing elemient, slips, releasing
or setting mechanism, which are re-
quired to bring about a dependable
pack-off. It becomes increasingly difli-

cult to build a high performance.pack-
off into a continually decreasing cross
section of the packer wall area. Nevei-
theless, packer design has apparently
been adequate to Jdate for conditions
thus far encountered. Within current
casing programs and available tubing,
the point of diminishing returns is rap-
idly being rcached wilhin the concepts

Permanent (Drillable) Packers

Used for any multiple zone com-
pletion—as single packer; upper, inter-
mediate and lower packers.

These packers, sometimes referred
to as retainer-type packers, are run
into the well and set on electric con-

_ ductor cable or on tubing. When these

packers are set they become for all
“practical’ ﬁdfposes a permanent though
drillable “part of the casing. The
smooth packer bore, which contains
a flapper- lype back-pressure valve at
its lower end, pmvndes a sealing sur-
face for secal units that are made up
as an integral part of the tubing string.
This arrangement permits the tubing

ts be removed from the pac ker hore

and reinstalled whenever r;qum,d

Through use of various accessories
the tuking can be anchored to the
packer and subsequently released if re-
quired. The permanent packer is
characterized by two complete sets of
opposed slips and a packing element
that is confined by expanding retaining
rings that back up the expanded pack-
ing element and improve its high pres-
sure, high témperature pérformance.

These packers are available with a
choice of different bore sizes for a
given casing ID. By utilizing the small-
est bore size for the lowest packer, the
next larger bore size for the interme-
diate packer and the largest bore size
for the upper packer and the proper
sealing accessories, as many as three
zones or even four, can be produced
each through its own iadividual tubing
string. In many installations a perma-
nent packer is used as the lower packer
and retrievable packers for the upper
packets.

! 7 The permanent packer offers two

prime advantages from the standpoint
of multiple completion applications:
(1) the permanence and reliability of
its pack-off particularly under high

i pressure, high temperature conditions,

and (2) the flexibility provided by a

.| remevable tubing string. A third ad-
1 vantage, its prime disadvantage in
some installations, is that it is de-

signed to be removed by drilling out.
Under many conditions where an op-
erator might be concerned over the
amount of stecl in the hole, known

drillability might outweigh question-




; able retrievability. Recent progress in
{ the development of special packer
| milling tools has greatly improved the
I drilling-out operation.
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Retrievable Packers

Tremendous progress has been made
in development of special retrievable
packers for multiple completions, par-
ticularly those installations requiring
two or more strings of tubing. These
packers are available in a variety of
designs that differ principally in meth-
od of sctting and releasing, packing
element design, number of bores
through the packer and design of the
parallel heads or receptacles in which
the various retrievable strings of tubing
seat and seal-off. The basic types are
as follows.

CONVENTIGNAL SET-DOWN WITH
OR WITHOUT HOLD-DOWN

Packer is set and pack-off main-
tained by tubing set-down weight. Hy-
draulic button-type hold-down actuated
by pressure differentials from below
packer keeps packer from being
pumped up hole by pressure differen-
tial from below packer. Can be used
in some single-packer, single-string
dual-zone installations.

SNAP-SET PACKERS WITH OR
WITHOUT HOLD-DOWN

For use in two packer single-string

Fig.
=1

9-—Shows two-packer seleclive

duzal.zone production hook-up
with crossover choke install-
ed. Flow pattern can be
switched with substitution of
different choke.

Fig. 10—Shows two-packer parallel

string installation with each
zone confined to its individual
tubing stiing. Full opening to
lower zone permits use of
permanent-type completion
tools.

Fig. 11—Production from each zone

confined to its individual
tubing string. Short string
separately retrievable. Full-
opening long string, retriev-
able packer and seals from
lower packer run and re-
trieved together.

Fig. 12—First, second and third alter-

nate zones 1o lower comple-
tion produced through sleeve
valves following installation
of blank-off too! or plug in
non-ported nipple below. Al
ternate to upper complelion
produced through side-ported
nipple.

Fig. }3—Three-packer installation

{permanent gpackers). Pro-
duction from three zones
using triple string flow tube;
cach zoite confined to an in-
dividual and isolated tubing
slring.

Fig. 14—Four-packer installativn. Pro-

duction from four zones;
ecach zene confined to an in-
dividual and isolated tubing
string.
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ckers

|

. ple

installations (involving selective cross-
over) as the upper packer. Run in on
tubing string until scals on tubing
string seat and scal-off in borc of lower
permanent packer. Set-down weight
against resistance provided by lower
packer scts the packer. Uses shear pin
or spring-type snap-latch sclting and
release mechanism.

ROTATION SET PACKERS

For use in two-packer, single-string
installations (involving seloctive cross-
over) as the upper packer. Packer
contains a single set of dnal-direction
slips and two packing eclements that
are expanded by cone action, set by
left-hand rotation of the tubing and
released by right-hand rotation.

DUAL CUP-TYPE PACKERS

Many varieties of dual cup-type

packers are available, including para-
llel-string types. Most of these pack-
ers employ opposed cups. Some types
have mechanically set slips, whereas
other types contain slips that are
molded into the rubber cups and are
set by differential pressure. Most of
these packers can be used either with
a retrievable or a permanent-type
lower packer.

Mechanically Set Parallel Retrievable
Packers Hook-Wall Type

These packers are run in on a long
string which seats and seais off in
sealing bore of a lower permanent or
retrievable packer. Set-down weight
against resistance provided by lower
packer sets packer. In one design
shear pins provide control for release.
The snap-iatch release in another de-
sign permits the packer to be set and
ieleased as many times as required for
measuring, circulating, etc. This type
also available with integral button-type
hydraulic hold-down. Parallel head of
packers contains sealing bore for sep-
arately retrievable short string.

Hydraulic Retrievable Packers

Available with heads for one, two,
three or four strings, packer is set by
hvdraulic pressure that is trapped in
packer by closing a valve. As many
as four of these packers can be run
together, welthead flanged up, fluid
displaced and all packers set hydraulic-
ally threugh their own individua! tub-
ing strings. Packer(s) rcleased by
opening valves to release trapped pres-
sure. Can be used for any multiple-
zoae application.

Advantages and Disadvantages
of Retrievable Packers

The prime advantage of the retriev-
able packer is its relrievability. This
is a desirable feature in any comple-
tion, particularly so in many multiple

e o,
PRS-~

completions where access for truly ex-
tensive workover can only be provided
by complete removal, of the packer.
Loss of retrievability, of course, can
be a decided disadvantage.

Although it is subject to controversy,
ficld preferences seem to indicate that
the permanent packer is capable of
providing a hetter, longer lasting pack-
off perticntarly 2under exceptionally
rigorous conditions of pressure and
temperature than retricvable packers.
One of the possible reasons for this
could be that the permanent packer
does not have to make any design con-
cessions to provide for retricvability.

Wire Line Actuated Sleeve Valves
and Side-ported Nipples

This equipment provides means of
selectively establishing communication
between the tubing string and the tub-
ing-to-casing annulus. It can be used
to circulate out mud or when it is
positioned opposite any isolated zone,
it can be opened to allow production
of that zone through the tubing. The
iwo different designs accomplish a
similar result in a different manner. In
one design the control is provided by
a sleeve valve that can be opened or
closed by means of a special tool run
in on piano wire. The other design
provides control by blanking off the
ports in a special nipple by means of
a small plug or choke that is run in
and retrieved on piano wire.

Permanent Completion Tools

These tools include small-diameter
perforating guns that can be rum
through the tubing, and a number of
retrievable plugs, chckes and tubing
extensions that are run and retrieved
on wire line that permit extensive
workover of zones through the tubing
from perforating, cementing-off per-
forations, to well stimulation opera-
tions.?

Wire Line and Permanent
Gas-Lift Mandrels and Valves

This equipment makes it possible to
anticipate future gas-lift requirements
by installing certain gas-lift compo-
neats in the tubing string or strings at
the time the well is completed. When
gas lift is required, fluid is removed
from the annulus and the gas-lift vatves
instaiied or actuated by wire iine and
the well is placed on gas lift using the
annulus as a reservoir. The valves are
either of the side-pocket retricvable
type or of flush type of coupling OD.
Both types are used interchangeably;
towever, in some parallel-string in-
stallations the side-pocket type is run
on the long string and the flush type
on the short string to facilitate instal-
lation or where rotational release of
the short stiing is desired.

Danl-Zone Pumping Fquipment

A number of pump manufacturers
now provide pumping equipment that
makes it possible to pump two zones
simultancously with a single set of
rods. Standard pumping equipment can
be adapted for pumping two zones
with two sets of rods through two
strings of tubing. Hydraulic pumping
has also been used successfully.

Wellhead Equipment

The design of wellhead equipment
has kept pace with the increased num-
ber of tubing strings being run in one
wellbore. Equipment that will handle
up to four strings of tubing has been
developed and used successfully.
Equipment is now available that will
allow cach string of a multiple com-
pletion to be handled selectively after
all strings are landed.

Summary

From the preceding brief description
of the equipment that makes a mul-
tiple completion practical, it is obvious
that there is not only a variety of dif-
ferent basic types of cquipment, but
a choice of differcnily designed com-
ponents within each category that ac-
complish similar results in a different
manner. It is safe to say that no one
manufactu.er completely dominates
any category. In actuality, a given
hook-up may involve both drillable
and retrievable packers of different
manufacture, both sleeve valves and
side-ported nipples of different manu-
facture, and possibly side-pocket and
flush-type gas-lift valves also of differ-
ent manufacture. Each specific com-
ponent has its definite design advan-
tages and disadvantages, the choice de-
pends upon the particular conditions
encountered in each individual well,
future requirements and over-all cost
extrapolated through workover, arti-
ficial lift to abandonment.

A Graphic Outline of Multiple
Completion Hook-Ups

Having become generally familiar
with the basic types of multiple com-
pletion tools and equipment, their ad-
vantages and limitations, the systematic
selection of a practical hcok-up re-
quires general knowledge of applica-
tion of this equipment. This knowl-
edge can best be acquired by a sys-
tematic study of actual hook-ups that
usc this equipment. For this purpose
we have arbitrarily selected 11 basic
hook-ups for study. These hook-ups
are arranged in sequence in accor-
dance with the number of zones to be
produced, in order of increasing com-
pletion cost, as follows:
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TWO-ZONE PRODUCTION

1. One siring of tubing ond one packer

2. One slring of tubing and two packers

3. One siring of tubing and two or more
packers

4. Two paralle! strings of tubing ond one
packer

5. Two porallel strings of tvbing and ilwo
packers

6. Two porallel strings; two packers; no
permanent slring between packers

7. Two paralle! strings; two or more packers

THREE-ZONE PRODUCTION

8. Two paralle! strings; two packers
Q. Three parcllel sirings; three packers

FOUR-ZONE PRODUCTION

10. Three porollet strings; three packers
11. Four perolle) strings; four poackers

Each of these 11 basic hook-ups
will be analyzed from the standpoint
of (1) the general completion prac-
tice, which may include several varia-
tions; (2) artificial-lift possibilities,
which include both pumping and gas
lift; (3) advantages of the hook-up;
and (4) disadvantages of the hook-up.

In all, nearly 50 hook-up drawings
would be reguired to illustrate fully
each of the basic hook-ups and their
many variations. Since this would be
beyond the practical limits of this or
any other paper, only 14 drawings
(Figs. 1 through 14) will be used to
illastrate this entire section. The printed
outline, however, will cover most of
the possible variations.

To appreciate more fully the limita-
tions and 2dvantages of these hook-
ups, some preliminary commeat should
be made regarding the hook-ups that
produce one zone through the tubing
and one zone through the tubing-
to-casing annulus (tubing and annulus
production) and hook-ups that pro-
duce each zone through its individual
tubing string (parallel-string produc-
tion). Each method has certain con-
stant requirements and limitations that
can be discussed generally initially, and
thus avoid endless repetition in the
graphic outline.

Tuhbing and Annulus Production

The most inexpensive mulliple-zonc
completions fall in this category. A
great number of dual-zone completions
are tubing and annulus completions.
The production, however, of one zone
in the annulus can have many disad-
vantages. It is nearly impossible to run
instruments in the annulus. This can
be overcome by running a side-ported
nipple blanking off the zone produced

‘‘‘‘ L *ubing and cpeoning up the
zone produced through the annulus.
The large area makes flow more diffi-
cult, encourages gas separation and
loss of natural gas lift. Artificial lift
of the zone produced in the annulus
is difficult and awkward. Full pressure
of the zone is on the casing, making

control somewhat hazardous. The cas-
ing is also exposed to ccrrosive attack.
Where conditions are right, however,
and zones of strong flowing character-
istics are present without corrosion or
other complications, this method is
entirely satisfactory. Some states do
not allow annulus completion in all
ficlds. For example, Louisiana will not
allow annulus completion of offshore
wells.

Parallel-String Production

(1) Permits each zone to be pro-
duced through an individual tubing
string so that each zone will flow
throughout a longer portion of the
well’s producing life. (2) Keeps pro-
duction from the two zones isolated
from each other and casing. This is
most desirable from a corrosion and
bursting standpoint. (3) Makes it
possible to gas lift or pump either or
both zones.

Not every parallel-string hook-up in-
corporates all these advantages.

Most operators prefer to run and
pull each tubing string independently.
This does not necessarily mean that
either string can be removed indepen-
dently of the other, but may mean that
ong string can be either removed oi
run at a time provided a certain se-
quence is followed. Usually the short
string (string producing the upper
zone) must be remecved before the
long string (string producing the lower
zone) can be removed and vice-versa
when running in. Equipment is also
being developed to permit removal of
either string selectively.

Planning Parallel-Siring Hook-Ups

Most operators prefer to have
both strings full-opening (tubing ID)
through the packer; however, the size
of the tubing strings that are to be
run within any given casing 1D de-
termines whether or not full-opening
in one or both strings can be obtained.
Consequently, the starting point for
planning any parallel-string hook-up
is the determination of the combined
diameter of the long- and short-string
joints desired with respect to the 1D of
the casing through which these strings
are to be run.

This information, when compared
with the theoretical casing TD less the
recommended diametral clearance of
3/16 to 5/16 in., will permit selec-
twon of 2 oracticnl combinatinn of tuh-

ing strings. {Refer to Tables 2 and 3.)

Two-Zone Production

One String of Tubing
and One Packer

A. Completion Practice

t. Lower zone through tubing and
upper zone through annulus

(Fig. 1)
B. Artificial-Lift Possibilities
I. Pumping

a. Rod pump lower zone (no
venting possible)

b. Both zones pumped alter-
nately through tubing by use
of a valve positioned in tub-
ing above packer that is
opened or closed by rotating
the tubing.

2. Gas Lift
a. Run concentric or parallel

macaroni string (small di-
ameter pipe) for hydraulic
lift or single point gas iniec-
tion to lift lower zone.

C. Advantages

1. Economical
a. By far the most widely used

multiple-zone hook-up.

b. Requires minimum invest-
ment in equipment.

c. Simple for remedial work.
Retainer-type packer, which
permits removal of the tub-
ing string and contains a
flapper-type back-pressure
valve, which closes to isolate
fower zoiie witen tubing i3
moved, permits packer to be
used in place as a squeeze
tool for lower zone work-
over. Packer can be con-
verted to temporary bridge
plug for pressuring opera-
tions required for upper
zone. Retrievable packers can
be removed following mud-
ding-off of both zones per-
mitting full-scale workovers
of both zones.

D. Disadvantages

1. Difficult to take bottom-hole
pressure of upper zone, Can be
done with side-ported nipple or
sleeve valve.

2. Impossivle to swab or produce
upper zone oil when bottom-hole
pressure declines.

3. Alternate production of zones
awkward and ineflicient.

One Siring of Tubing

and Two Packers

A. Completion Practice
1. Fixed cross-over

a. Permits a strong lower zone
to flow up annulas and
weaker upper zone to flow
or be pumped through tub-
ing.

Retrievable selective cross-over

non-full opening. (Figs. 7

and 2).

a. Either zone can be produced
up annulus or tubing, switch
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over choke on wire line. Pro-
vides full opening through
lower packer for permanecnt
completion of lower zonc.
B. Artificial-Lift Possibilities
1. Pumping
a. Pump either zone with re-
maining zone flowing up an-
nulus.
Pump one zone through tub-
ing and one zone through
annulus (Fig. 6) using dual-
zone pump with single set of
rods.
c. Pump either zone hydraulic-
ally using concentric or para-

llel macaroni string for:

power oil.
2. Gas Lift
a. Both zones below packers
can be gas iiited alternately
using retrievable cross-over
to open either zone to the
tubing, Casing annulus above
upper packer used as gas
Teservoir.
C. Advantages
1. Increased flexibility, particularly
in the area of artificial lift when
compared to single-packer, sin-
gle-string installations.
D. Disadvantages
i. All disadvaniages associated with
producing one zone through the
annulus.

One String of Tubing and Two or

More Packers (to Permit Multiple-

Zone Production Two Zones

at a2 Time)

A. Completion Practice

1. Packers separating two, three,

four or more zones, tubing string
runs through all packers and is
bull plugged on bottom. Sleeve
valves or side-ported nipples cp-
posite each zone are opened and
closed by wire line to produce
selectively each of several zones.
(Fig. 12 illustrates a parallel
string hook-up; however, by con-
sidering the long string as the
only tubing string—the hook-
up illustrates the method re-
ferred to.)

B. Artificial Lift

1. Same techniques used with one

string and two packers apply to
artificial lifting upper zone and
any one of several lower zcones.

C. Advantages
1. Economical method of complet-
ing one or more marginal zones
that would not normally be eco-
nomically feasible to complete
an individual weli to these zones.
D. Disadvantages
1. The same as those which apply
to one string two packer comple-

tions (see section entitled “Tub-
ing and Annulus Production™).

Two Paralle] Strings of Tubing
and One Packer

A. Completion Practice

1.

2.

Lower zone up lo. g string; up-
per zone up short string.
Separately retrievable short
string hanging free; separately
retricvable full-opening long
string located, latched or tied to
packer with threadec-connection.
Located or latched long string
may be retrieved with short
string in place (Fig. 2).

. Separately retrievable short

string anchored to long string;
long string located, latched or
tied to packer with threaded
connections (Fig. 3).

B. Artificial-Lift Possibilities

1.

2.

Pumping (Fig. 4}

a. Both zones pumped with two
strings of rods, lower Zone
up long string and upper
zone up short string. Upper
zone gas bieed-oil at casing
head, lower zone gas bleed-
off through macaroni string,
where necessary.

Both zones pumped with one -

string of rods dual-
zone pump (Fig. 5). Lower
zone up short string; upper
zone up long string. Upper
zone gas bleed-off at casing
head; where necessary, lower
zone gas bleed-off through
macaroni string concentric
with short string. Gas bleed-
off string separately retriev-
able.
Pumping upper zone, gas
bleed at casing head, lower
zone flowing.
Hydraulic pumping using
concentric or parallel maca-
roni strings for power oil.

Gas Lift

a. Gas lift impractical.

C. Advantages

1.

4.

Flexibility at lowest cosi. Work-
over of either zone simple and
economical. Lower zoue can be
permanently completed.

. Low cost method of converting

single to successful parallel dual.
isadvantages

. Cannot load annulus.
. Upper zone pressure on casing.
. Corrosive elements from upper

cone in Coltact witin casing.
Gas lift impractical.

Two Parallel Strings of Tubing
and Two Packers

A. Completion Practice

1.

Upper zoue confined to sep-

arately retricvable short string
that scats and scals off in head
top packer (if retrievable); see
Fig. 11. Lower zone confined to
full-opening long string that
passes through upper packer and
seats and seals off in bore of
lower drillable packer. Also fur-
nished with long and short
strings selectively retricvable.

. Upper zone confined to sep-
arately retrievable short string
that seats and seals off in head of
parallel-flow tube (Fig. 10).
Paraliel-flow tube seats and seals
off in bore of upper drillable
packer. Lower zone confined to
full-opening long string that is
connected to and extends
through fow tube to seat and
seal off in bore of lower drillable
packer. Also {urnished with long
and short strings selectively re-
trievable.

Upper zone confined to sep-
arately retrievable short string
that seats and seals off in head

Lower zone confined to full-
opening long string that is con-
nected and passes through upper
packer to tie onto lower retriev-
able pucker via threaded connee-
tions.
B. Artificial-Lift Possibilities
1. Pumping
a. Pump either or both zones
through enchored string. Gas
venting of lower zone pos-
sible if triple string flow
tube or triple string packer
_ is used.
2. Gas Lift
a. Gas lift both zones using cas-
ing as gas reservoir. Pre-
planned gas-lift installations
run housings for wire line
gas-lift mandrels at time tub-
ing is run. When gas lift is
required, annular fluid is re-
moved, maudrels installed.
C. Advantages
i. Complete isolation of each zone
at all times.
2. Can load annulus.
D. Disadvantages
1. Difficult to vent either zone
for pumping. See B-la above.
Two Parallel Strings; Two Packers; No
Permanent String Between Packers!
A. Completion Practice

1. Beth long ana snort strings tor-
minate in upper packer. A re-
trievable production tube is run
through the long string to the
lower packer to isolate zones for
production.
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B. Artificial Lift (same as for two
strings—two packers)
C. Advantages
1. Either or both zones may be
permanently completed.
D. Disadvantages
1. Neither zone can be vented for
pumping.
2. Hook-up more complex.

Two Parallel Strings and Two
or More Packers

A, Completion Practice .. .

1. Lower packers isolate two, three,
: four, or more zones (Fig. 12).
Long string extends through all
lower packers. Sleeve valve or
side-ported nipples opposite each
zone isolate or open each zone

to the long string.

2. A variation of this hook-up has
the short string extend down
through to the zone below the
second packer. By this method
one or miore zones can be selec-
tively opened to the long string
and two zones selectively ocpened
to the short string.

R, Artificial Lift

1. See two parallel strings and two

packer installation.
C. Advantages

1. Permits the depletion of one or
more marginal zones thai could
not be produced economically
by any other method.

D. Disadvantages

1. See two parallel strings and two
packer installation.

Three Zone Production

Two Parallel Strings and
Two Packers

A. Completion Practice
1. Identical with two zone and two
parallel string; two packer hook-
up except third zone is pro-
duced in annulus above upper
packer.

B. Artificial Lift

1. See two zone, two parallel string,
two packer installation.

C.Comment: Ceould be satisfactory
completion if upper zone were gas.
Upper zone producing sand or ex-
cessive paraffin could complicate
retrievability of lower tubing string
and retrievable packers.

‘Three Parallel Strings and
Three Packers

1. Installation using three perma-
neil packers (Uig. 13). Lower
zone produced through full-
opening long string that extends
through all three packers. Inter-

mediate zone produced through
annulus between long string and
intermediate string aid on up
intermediate string. Upper zone
produced through annulus be-
tween intermediate string and
outer flow tube housing and
up through short string. Triple
string flow tube and sealing ac-
cessories for lower packers are
run con long string. Two short
strings for upper and interme-
diate_zones are then run in and
are stabbed into sealing bores in
flow tube head.

2. Installation using three retriev-
able packers. Lower zone pro-
duced through full-opening long
string that extends through all
three packers. Intermediate zone
produced through second bore
of intermediate retrievable
packer (hrough iniermediaie
string. that seats in receptacle
of intermediate packer. Upper
zone produced through third
bore of upper reirievable packer.
Upper zone short string is run
and seated in receptacle of up-
per packer.

B. Artificial Lift
Because the modern triple string
hook-up is of very recent origin,
little information is available re-
garding the application of artificial
lift to this method. It wculd seem,
however, that two zones could be
pumped with two strings of rods or
that any or all zones could be gas-
lifted using the casing as a reser-
Voir.

Four Zone Production

Tkhree Parallel Strings and
Three Packers

A. Completion Practice

1. Identical with three parallel
string; three packer hook-up de-
scribed previously except that
fourth zone (unper zone) is pro-
duced in the annulus above the
upper packer.

B. Comment

1. As with the two string-two
packer triple completion this
hook-up is feasible if the upper
zone is clean gas. Production of
oil into this annular space might
affect the retrievability of the
strings and retrievable packers
used for lower zones.

“our Parallel Strings and
Four Packers

Corupletion requires use of four hy-
draulic retrievable packers containing
heads to accommodate one, two, three

and four strings of tubing, respectively
(Fig. 14). Packers for all four zones
are made up successively on long
string with connecting strings stabbed
into proper packer bores in sequence.
Christmas tree installed, packers set in
sequence from top down circulating
around unset packers to unload suc-
cessive zones. Because this is a rel-
atively recent completion, other than
its initial success, little is known of
its future requirements from the stand-
point of workover and artificial lift.*

Conclusion

It is obvious that there are innumer-
able ways to make multiple-zone com-
pletions, only a few of which can be
discussed at any great length in a
paper. Even though the systematic ap-
proach for the selection of a practical
multiple completion hook-up, as pre-
sented in this paper, is followed, con-
ditions may be such that none ¢f the
basic arrangements appear to be com-
pletely satisfactory. In such instances
it is well to remember that manufac-
turers of multiple comptletion equip-
ment more than likely have a number
of solutions to completion problems
of which even their own field men
are not aware. It is suggested there-
fore, that whenever a seemingly un-
solvable compieiion problem exists,
that the individual manufacturers be
contacted directly for their suggestions
before attempting to design equipment
for a specific “problem” installation.
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BEFORE THE OIL CONSERVATIUN CifdalssIon
UF THE STATE OF NEw MEXICU

IN THE RATTER OF THE HEARING
CALLED BY TiE OIL CONSERVATION
COBISSION OF NEW MEXICO FOR
THE PURPOSE OF CONSIDERING:

CALE NU, 1156
Order No., R=-1491

APPLICALION OF EL PASG NATURAL

GAS COMPANY FOR AN AMENDMENT OF ‘

RULE 112-A OF THE COMMISSION e o T
RULE5 AND REGULATIGNSY TO PROVIDE
FOR ADMINISTRATIVE APPROVAL OF
DUAL COMPLETIONSZ UTILIZING RE~
TRIEVABLE-TYPE PACKERS

ORDSR OF THE COMMISSION

BY THE COMMISSION:S

This cause came on for heaving at 9 o'clock a.m,
on September 16, 1959, at Santa Fe, Now dMexico, before the
01l Conservation Commission of New biexico, hereinafter ro-
forred to as the "Commission,”

= GOA

NOW, on this A& day of September, 1959, the
Commission, a quorum being present, having considered the
testimony presented and the exhibits received at said hear-
ing, and being fully advised in the premises,

FINDS:

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

(2) That the applicant, £1 Paso Natural Gas
Company, proposcs that Rule 112-i II (d) 5i the Commission's
Rales and Regulations be amended to read as follows:

The packer used to segregate the separate
Zzones of the multiple completion shall be
effective tc prevent conmunicatiocn between
all producing zones and may ke either a
persianent or a retrievanle-type production
packer which shall be certified as adequate
iy the operator.

(3) That in many instances a retrievalile-
type production packer is adeguate to effect permancnt
Zon¢ scparation and provision should ke wmade in the Couw-
mission Rules for administrative approval ol dual comple-
tions utilizing such packers.
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(4) That the proposed am-ndment of Kule 112-a
11 (d) of the Commission Kules and Regulations will
neither cause waste nor impair correlative rights,

IT I5 THEREFORE URLERED:

That ule 112-a 11 (d) of the Commission Rules
and Regulaticens Lo and the same is hereby amended to read
as follows:

The packer used to segregate the separate

zones of the dual completion shall be a

production-type packer and shall effectively
prevent communication between all producing

zones,

DONE at Santa Fe, New tiexico, ou the day and
year hereinabove designated.

STATE OF NEW MEXICO
GIL CONSERVATION COMMISSION

j;i:f:~d\*4guu

JOHN BURRGUGHIS, Chairman

AFT

E. MORGAN, Member

A, L. ?OHTERf Jr,, nember « Secretary
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PACKER SETTING AFFIDAVIT él\ﬂ/ﬁ"%‘”tm]’ﬂ J
= e LALBIT No, /

CASE [ 20
I, , being of lawful age
Name of Party Making Affidavit
and having full knowledge of the facts hereinbelow set out do state:
That I am employed by in the
capacity of , that on , 195,
Date

I personally supervised the setting of a

Make and Type of Packer
in 3
' Operator of Well Lease Name
located in the )
Field
___County, New Mexico, at a subsurface depth of

Well No.

feet, said depth measurement having been furnished me by

; that the purpose of setting this packer was to

effect a seal in the annular space between the two strings of pipe where the packer was set so
as to prevent the commingling, in the bore of this well, of fluids produced from a stratum
below the packer with fluids produced from a stratum above the packer; that this packer was
properly set and that it did, when set, effectively and absolutely seal off the annular space

between the two strings of pipe where it was set in such manner as that it prevented any move-

ment of fluids across the packer.

STATE OF NEW MEXICO
COUNTY OF

N
o e

Before me, the undersigned authority, on this day personally appeared
, known to me to be the person whose name is

subscribed to this instrument, who after being by me duly sworn on oath, states that he has
knowledge of all the facts stated above and that the same is a true and correct statement of
the facts therein recited.

Subscribed and sworn to before me on this the _ : day
of , 195

Notary Public in and for
County,

New Mexico

My Commission Expires
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EL PASO NATURAL GAS COMPANY
Memorandum ]
Mr. L. D. Galloway Data: September 14, 1959
From: Gas-Producticn Engineering Place: Farmington, New Mexico
=T = o - T 3T
A record of Dual Compietions in the San Juan Basin is as follovs:
%,
-
i EPNG Only
£ 148 Duals Completed ' ,
§5 17 Dritled and Not Pirst Delivered
# 13 Drilling _ ,
< 23 To be Drilled by 12/31/59 (est.) ’ ,
L -3
% Other Operators
: ':4 T Duals Tied In
2 Triple Completions ,
_‘—‘;fg- B e RPN I
277 Total
Gas Engineer
HLK/nb




EL PASO NATURAL GAS COMPANY
. Memorandum.
Mr. L. D. Golloway Date: Septémber 1k, 1959

GasoProdu'ctiion Engineering Place: Fgmingion, New Mexico

NARTENS

Listed belov are the multiple completions producing one’ zone or
all zones on the dates shown. '

EPNG PNW

Pebruary 28, 1959 158 | 60
Tots) =218
EPNG ENW
August 31, 1959 192 63
Total = 255

\/H' L. Kendrick
Gas Engineer

HIK /nb
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No. 32-59

DOCKET: REGULAR HEARING SEPTEMBER 16, 1959

Qil Conservation Commission 9 a.mo; Mabry Hall, State Capitol, Santa Fe, New Mexico.

ALLOWABLE :

- CASE 16003

CASE 17553

(1) Consideration of the oil allowable for Qctober, 1959.

(2) (Show Cause Hearing) In the matter of the hearing called by the 0il
Conservation Commission to require E1 Paso Natural Gas Products Company
to appear and present testimony as to whether it prorated oil purchases
in any county in Northwest New Mexico during July, 1959, without noti-
fying the Commission, and if so whether such prorationing was on a
ratable bagiso

(3) Consideration of the allowable production of gas' for October, 1959,
from six prorated pools in Lea County, New Mexico, also consideration
of the allowable production of gas from seven prorated pools in San

B LTt > L IRy GO B Y 43,.._,.1 o Amrn YV MNmysm L2 4 o xv-__, ll-..“a-‘..
UGy NLT T RITIRT OINL SanitivI L TAnITIES; SER1ILCs

CONTINUED CASE

In the matter of the application of M. A. Romero and Robert Critchfield. .
concerning the operation of gas prorationing in the Blanco Mesaverde Gas
Pool in Rio Arriba and San Juan Counties, New Mexico, as well as from the
Choza Mesa-Pictured Cliffs Gas Pool in Rio Arriba County, New Mexico.

NEW CASES ~

Application of El Paso Natural Gas Company for an amendment of Rule 112-A

.0of the Commission Rules and Regulations. Applicant, in the above-styled

cause, seeks an amendment of Rule 112-A of the Commission Rules and Regula-
tions to provide for administrative approval of dual completions utilizing

retrievable-type packers. J—
- ,

CASE 17563

CASE 1757:

CASE 1758:

Application of Unicn 0il Company of California for an order promulgating
special rules and regulaticns for the Tatum-Wolfcamp Peol in Lea County, New
ilexico. Applicant, in the above=styled cause, seeks an order promulgating
special rules and regu’ **.-3 for the Tatum-Wolfcamp Pool in Lea County,

New Mexico, to provide for 80-acre proration unitse.

Application of J. C. Williamson for an order establishing 80-acre proration
v~its in an undesignated Devonian pool in Chaves County, New Mexico. Appli-
cant, in the above~styled cause, seeks an order establishing 80-acre pro-
ration units in an undesignated Devonian pool in Chaves County, New Mexico.
The discovery well is located 660 feet from the North and East lines of
Section 1, Township 12 South, Range 28 East.

Southeastern New Mexico nomenclature case calling for an order creating
and extending existing pools in Eddy and Lea Counties, New Mexico.

(a) Create a new oil pool for Pennsylvanian production, designated as the
Baish=Pennsylvanian Pool and described as:

TOWNSHIP 17 SOUTH, RANGE 32 EAST, NMPM
Section 213 SE/4




Docket N, 32-59
-2.

(b) Create 4

a..fiew 0f)
Cotton Draw-p

Tushy Can

(d) Create 4

new gag
Gag Poo} and d

l for Tubb production, designdted'as the we
escribed ag;

(e) Extend the Bishop Canyo

1 Pool to include therein;
TOWNSHIP 18 SOUTH, RANGE 38
Section 9; NE/4

EAST, Ny
(£)

TOUNSHIP 15 soyry, RANGE 34 EAST, wypy
Section 3: SE/4

(g) Extend the Jalmat Gag Pool to include therein;

TOWNSHIP 25 SOUT_HL BANGE 36 EAST, Nmpu
Section 23; SE/a )

TOwWNSHIp 26 _SOUTH, RANGE 3¢ EAST, Nmpy
Section 12: NE/4

{h) Extend the Justig Drinkarg Pool +¢o include therein:
TOWNSHIP 25 SOUTH, RANGE 37 EAST; NMD e
. Section 13: N/ 4
(i} Extend the Little Lucky Lake-Devoman Pool 14 include thereip;
IQNNSHIP 15 SOUTH, RANGE 30 EAST, Nvp )y
Section 293 SE/4q
(3)

(k)




Docket No.
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CASE 17593

32-59

()

(m)

(n)

(o)

Northwestern New Mexico nomenclature case for an order extending existing
pools in San Juan and Rio Arriba Counties, New Mexico.

(a)

Extend the Robinson Pool to include therein:

TOWNSHIP 17 SOUTH, RANGE 31 EAST, NMPM

Section 1l: NE/4 NW/4

Extend the Skaggs Pool to include therein:

TOWNSHIP 20 SOUTH, RANGE 38 EAST, NMPM

Section 202 NwW/4

Extend the Teas Pool to inciude thereins

TOWNSHIP 20 SOUTH, RANGE 33 EAST, NMPM 4 : s

Section 23: NW/4
Extend the Wilsen Pool to.include thereins

TOWNSNIP 21 SOUTH, RANGE 35 EAST, NMPM

Section 29: NW/4

Abolish the Chimney Rock-Gallup 0il Pool for the purpose of joining e S

two pools producing from a common source of supply, to be known as the
Hor seghoe-Gallup Oil Pool.

(b)

(c)

(d)

Extend the Blanco-Pictured Cliffs Pool to include therein:

TOANNSBIP 29 NORTH, RANGE 9 WEST, NMPM,
Section 162 §/2 ,

Extend the South Blanco-?icfured Cliffs Pool to include therein:

TOWNSHIP 25 NORTH, RQNGE 3 WEST, NMPM,
Section 22: E/2
Section 26: N/2

q T IADITU . DARST 4 lam
TONNSHIP 26 P\CA\TuL NANUL < VICY

Section 19: NwW/4

Extend the Tapazite-Pictured Cliffs Pool to include therein:

TOVYNSHIP 25 NORTH, RANGE 3 WEST, NMPM
Section 14: E/2

TOWNSHIP 26 NORTH, RANGE 4 WEST, NMPM,

‘Section 25: E/2

TOANSHIP 27 NORTH, RANGE 5 WEST, NVPM,

Section 155 W/2 : .

Section 163 All

Section 17: E/2 B
Section 203 E/2

Section 21: All

Section 22: All

Section 23: All

Section 263 NW/i
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(e)

(f)

(h)

(1)

(3)

(g)

Section 13:

Extend the Otero«Chacra Pool to include therein:
TOWNSHIP 25 NORTH, RANGE 5 WEST, NMPM

Secticn 19:¢ NE/4

Section 20t N/2 & SE/4

Extend the Blanzo-Mesaverde Po6l to include therein:

TONNSHIP 27 NORTH, RANGE 6 WESTl NMPM
Section 33: All

Extend the Angels Peak-Gallup 0il Pool to include therein:

TOWNSHIP 27 NORTH, RANGE 10 WEST, NMPM,
Section 28: S/2 NW/4

Extend the Horseshoe~Gallup Oil Pool to include therein:

TOWNSHIP 30 NORTH, RANGE 16 WESTL NMPM,
Section 6: SE/4 NE/4 ‘
Section 8: NE/4 NE/4
Section 9: //4 NW/a

2 SW/a

TOWNSHIP 31 NORTH, RANGE 16 WEST, NMPM,
Section 27 SW/4 SW/4

TONNSHIP 31 NORTH, RANGE 17 WEST, NMPM,
Section 3: SvW/4 SW/4

Section 4: All

Section 5s3 NE/4. E/2 SE/4, & Nv/4 SE/4
Section 9: NE/4, N/2 Wv/4, SE/4 NW/4, & N/2 SE/4
Section 10: V!/2, SE/4, & S/2 NE/4
Section 11: Si/4

Section 13: §5/4 Sii/4

Section 14: N/2 & SE/4

Section 23: E/2 NE/4

Section 25: SE/4 SE/4

TONNSHIP 32 NORTH, RANGE 17 WEST, NMPM,

Section 333 6u/4 SWl4

Extend the Otero-Gallup 0il Pool to include therein:

TOWNSHIP 24 NORIH, RANGE 5 WEST NMPM,

Section 5: SW/4
Section 8: NW/4 Ni/4

Extend the Verde~Gallup Cil Pool to include therein:

TOANNSHIP 31 NORTH, RANGE 14 WEST, NWVPM,

Section 21: Si/4 & Sil/4 SE/4
Extend the Angels Peak-Dakcta Pool to include therein:

TOWNSHIP 28 NORTH, RANGE 10 WEST, NNPM
Section 31: All
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Docket No. 32<59
-5
(1) Extend the West Kutz-Dakota Pool to include therein:
TONNSHIP 27 NORTH, RANGE 12 WEST, NMPM,

——

Section 18: N/2

ig/

Tl ms
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BEFORE THE
OIL, CONSERVATION COMMISSION
STATE OF NEW MEXICO

IN THE MATTER OF THE APPLICATION OF
EL PASO NATURAL GAS COMPANY FOR AN

ORDER_REVISING AND AMENDING SUBSECTIONS o -
II(d) AND V(d) OF RULE 112-A OF THE CASE NO, /7575
RULES AND REGULATIONS, NEW MEXICO OIL

CONSERVATION COMMISSION, RELATING TO

THE TYPE OF PRODUCTION PACKER REQUIRED

FOR ADMINISTRATIVE APPRCVAL OF MULTIPLE

COMPLETIONS.

l'-l

TO THE HONORABLE COMMISSICON:
Comes now E1 Paso Natural Gas Company, hereinafter

referred to as "Applicant." and alleges and stateg:

I.
Applicant is a Delaware corporation with a permit to do

business in the State of New Mexico;

IT.

Applicant has developed and will continue to devzlop
various lands and leases by the drilling of wells in the State of
New Mexico and in many instances, multiple completions have been;
and will continue to be, desirable in order to prevent waste and

the unnecessary drilling of wells;

ITT.

At present; Rule 112-A II(d) provides that dual comple-
tions may be granted administratively without notice and hearing
by the Secretary-Director of the Commission if, among other things,
"The packer used to segregate the separate producing zones of the
dual completion will be a permanent type production packer," Said
subsection should be revised and amended so that 1t will hereafter
read:

i //4 "The packer used to segregate the separate producing
A

)

H
"
i




zones of the muitiple completion shall be effectlve

to prevent communication bétween all producing zones
and may be .either a permanent or a retrlevable type
production packer which shall be certified as adequate
by the manufacturer or representative thereof as

provided in Subsection V(d) of this rule,"

Iv.
At present, Rule 112-A V(d) is as follows:
"A packer setting affidavit shall accompany the
" report of the initial segregation test and packer
leakage tesfo"

This subsection should be revised and amended so that it will here- !

after read:
"A packér setting affidavitnéﬁéil“é666Mbéh§'£hevV”‘i
report of the initial segregation test and packer

- leakage certification by

eat and shall include

£
)]

manufacturer of such packer or authorized representa-
tive thereof that the type of production packer to be
used is adequate to satisfy the provisions of this

rule with regard %o the proposed completion."

V.

The granting of the rellef sought in this application
will prevent waste and will not violate or prejudice correlatlve
rights, and will relieve all interested operators and the Commls-
sion of the time and expense that would otherwise result in

holding unnecessary hearings;

VI.

The Commission has Jjurilsdiction to hear and determine

this cause, and said Rule 112-A II{(d) and 112-A V(d) should be

amended as set out above;

WHEREFORE, Applicant respectfully requests this matter




be set for hearing before thls Commission as prescribed by law, and

- that upon due notice and-hearing, the Commission lssue 1ts order
amending Rule 112-A as above set out to effectuate the granting of
multiple completions without notice and hearing when the require-
ments of Rule 112-A II and 112-A V,asso Va;m‘é;ded , aré‘js‘;atisf_ied s
and for such other and further relief either at law or in equity

- to which Applicant may show itself Justly entitled.

{é ttorney ?or Kbp?gcan%

SETH, MONTGOMERY, FEDERICI & ANDREWS

By: M/ ,

Attorneys for Applicant
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Pertinent Data
Tatum (Wolfcamp) Field
a2 County., New Mexico

Diyscovery: Union et al #1=6 Duncan "A", September 26, 1957

Average producing depth

Average porosity

Average permeability

Connate water saturation

Gas cap

Oll=Water contact

Gravity of oil

Solution Gas-=0il Ratio

Bubble point (correlation)
Formation volume factor (correlation)
Reservoir fluid viscosity

Original reservoir pressure @ ~63008%

Predominant Drive

Average pay thickness

Oil1=in~place per acre=ft,, SIB
Cumulative oil production to 8/31/59
Current water production

Number of producing wells

Total wells drilled t» date

10,320
6.7%
6 nd,
22,0%
None
Indefinite
43° APT
1200 of/B
3000 psig.
1,69
0.4 ep.
390k psig.

Water
19t
240. B/AF
156,79’4 bbls,
Less than 1%
1 flowing

E pusping
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‘CORE ANALYSIS REPORT
FOR

UNION OiL, COMPANY OF CALIFORNIA

DUNCAN NO. 1.6 WELL
WILDCAT
LEA COUNTY, NEW MEXICO
LOCATION: SEC. 6.T13S-R36E
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CORE LABORATORIES. INC.

2etroleum Reserpoiy Engineering
DALLAS, TEXAs
October 11, 1957
REPLY TO

F. 0. BOX 34
MIDLAND, TEXAS

Union 0i1 Company of Califofnia
Box 6738
VRoswell, __New Mexico

Attention: Mr. D, A. Dunn

Subject: Core Analysisg
Duncan No. 1.4 wen
Wildcat ‘
Lea County, New Mexico
Location: Sec, 6-T13S-R36E

Gentlemen:

eral intervalsg between AlO. 290 and 14, 393 feet in the Duncan No. 1-6,

shown were analyzed by whole-core analysis Procedures. The remain-
ing samples were analyzed by coenventional Procedures. Regultsg of the
analysis are Presented in thijg report.

Formation analyzed from 10, 290 to 10, 322 feet js €ssentially imper-
meable and nonproductive,

Wolfcamp formation analyzed from 10, 325 to 10, 356 feet exhibiteq re-
sidual fluig saturations indicative of oil production where the formation
wa g pérmeable. In the interval, there are 9,3 feet of formation con-

sidered to be Permeable angd oil productive, The average Permeability
is 6.5 millidarcys, and the productive capacity is 60 millidarcy-feet
and an economic completion will be dependent upon a successful forma-
tion treatment, The average porosity in the interval is 8.2 per cent

e R % o ~




Union Oil Company of California Page Two
Duncan No. 1-6 Well

Estiinates of recoverable oil have been prepared using the observed core
analysis data in conjunction with estimated reservoir fluid characteris-
tics conisidered applicable, These estimates are presented on the core
summary and calculated recoverable oil page of the report, and are sub-
ject to the conditions set forth in the body of and in the footnotes to the
summary page.

Intervals analyzed between 10, 370 and 12,803 feet werc anaiyséd for
permeability and porosity only,

Devonian for:nation analyzed at intervais between 14, 077 and 14, 283 feet
is considered to be virtually nonproductive due to the low porosity and

the low permeability.

Formation analyzed between 14, 353.4 and 14, 387. 3 feet is intérpreted
to be primarily water productive where the formation is permeable,

We sincerely appreciate this opportunity to be of service to you,
Very truly yours,
Core Laboratories, Inc.

JGW [z

R. S. Bynum, Jr.,
District Manager
RSB:PE:ds

T




Form F-11B

CORE LABORATORIES, INC.
Petroleum Rescrvoir Engincering
DALLAS. TEXAS

Page L of 1 File WP-3-799 WC & FC
Well. Duncan No. 1-6

CORE SUMMARY AND CALCULATED RECOVERABLE OIL

FORMATION NAME AND DEPTH INTERVAL: Wolfcamp 10, 325.0-10, 356.0
FEET OF CORE RECAVERED FROM : AVERAGE TOTAL WATER SATURATIQN: 29.9
ABDVE INTERVAL ] 29.0 PER CENT OF PORE SPACE .
AVERAGE CONNATE WATER SATURATION:
fﬁé{u%ig‘.’ﬁ‘wmmgs 9.3 PER CENT QF PORE SPACE {c) 29.9
AVERAGE PERMEABILITY: Max. : 6.5 OIL GRAVITY: SAB (e) 42
MILLIDARLYS o .
90" .. 6.5 S o

PRODUCTIVE CAPACITY: Max. : 60 T ORIGINAL SOLUTION GASiniy s27is (e) 1500
HILLIDARCY - FEET L LGN £EoT Ssit SARNEL
’ ... an© Y ihet

; S 0O LG
e .2 ORIGINAL FORMATION VOLUME FAGTOR: BARRELS
AVERAGE POROBITY: FER CENT 8 SATURATED DIL PER SARREL STOCK-TANK DIL . (€) 1. 90

A T
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AVERAGE RESIDUAL OIL SATURATION: 7.8 _CALCULATYE
PER CENT DF PDRE SPACE ) o ..1..BasrrrsnE

Calculated maximum solution gas drive recovery is 43  barrels per acre-foot, assuming production could be
contintted until reservoir pressure declined to zero psig. Caleulated maximum water drive recovery is 185
barrels per acre-foot,assuming fall maintenance of original reservoir pressure, 100¢% areal and vertical coverage,
and continuation of production to 100% water cut. (Please refer 1o footnotes for further discussion of recovery estimates.)

FORMATION NAME AND DEPTH INTERVAL:

FEEYT OF CARE RECQVERED FROM AVERAGE TOTAL WATER SATURATION:
FER CENT OF PORE SPACE

ABOVE INTERVAL

FEET O CORE - AVERAGE CONNATE WATER SATURATION:
INCLUDED IN AVERAGES PER CENT OF PDRE SPACE
AVERAGE PERMEABILITY: VITY: AR}
MILLIDARCYS DI GRA A
PRODULTIVE CARACITY: ORIGINAL SOLUTION GAS-0(L RATIO:
MILLIDARCY-FEET cuBIC FEET PER BARREL

. DRIGINAL FORMATION VOLUME FACTOR: BARRELS
AVERAGE POROSITY: PER CENT SATURATED OIL PER BARREL STOCK-TANK OIL

AVERAGE RESIODUAL OlL SATURATION: CALCULATED ORIGINAL STOCK-TANK DIL IN PLACE:
PER CENT OF PORE SPACE BARRELS PER ACRE-FOOY

Calculated maximum solution gas drive recovery is harrels per acre-foot, assuming production could be
continued until reservoir pressure declined to zevo psig. Calewlated maximum water drive recovery is

barrels per acre-foot,assuming full maintenance of original reservoir pressure, 100% areal and vertical coverage,
and continuation of production to 1009 water cut. (Please refer 1o fooinotes for furiher discussion of recovery estimates.)

(c) Calculated ~(e) Estimated {(m) Measured {(*) Refer to attached letter.

These vecovery estimales represent theovetical maximnm valnes for solntion gas and water drive. They aiinme that production is
started at ariginal veservoir pressure; ie., no account is iaken of prodnction to date or of prior dramage 1o other areas. The effects of
factorr tending to reduce actual ultimate recavery, such as economic limits on oil prodnction vates, gas-oil vatios, or water-oil ratios,
bave not been laken into acconnt. Neither have factors been considered which may result in actual recovery intermediate between soln-
tion gas and complete water drive vecoveries, such as gas cap expansion, gravity drainage, or partial water drive. Detailed predictions
of ultimate oil recovery fo specific abandonment conditions may be made in an engineering study in which conside ation is given to
overall vesevvoir characteristics wrd economic factors

‘Fliese aralyses, opinions or interpretacions are based on observations and materials supplied by the client to whom, and for whose exclusive and confidential use,
this rer yre'is made. The interpretations or opinions expressed represent the best judament of Care Laboratoutes, Tue. (all errors and omissions excepted); but
Core ’ aharatories, tnc, and its officers and employees assume no responsibility and make no warranty ar repesentation as to the productivity, proper operation,
ac prairableness of aur gil, gas ar other nuueral well or sard in connection with which cuch repary is used or relied upon,




Distribution of Final Reports

2-Copies Union Oil Company of California
Box 6738
Roswell, New Mexico
Attention: Mr. D. A. Dunn

Union Qil Company of California
Union Oil Building

Midland, Texas

Attention: Mr. J. S. McNulty

Union Oil Company of California
Union Oil Building

Midland, Texas = .

Attention: Geological Department

_ 2 Copies Skelly Oil Company
' ' N Box 993 o
Midland, Texas
Attention: Mr. L. G. Ditzell

6 Copies Sinclair Oil & Gas Company
Box 809
Roswell, New Mexico
Attention: Mr. H. A. Merrill

6 Copies The Ohio Oil Company
) Drawer 617
Roswell, New Mexico
Attention: Mr. J. W, Higgins

6 Copies Tidewater Oil Company
Box 972
Roswell, New Mexico
Attention: Mr. C. E. Dorsey

2 Copies Magnolia Petroleum Company
Box 672
Roswell, New Mexico
Attention: Mr. R. E. Murphy
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Distribution of Fina:l Reports (Continued)

| 1 Copy ' Leonard Oil Company

- Box 708

E . Roswell, New Mexico
Attention: Mr. Joe Leonard

2 Copies ' Delta Gulf Drilling Company
‘ ‘ Box 866 '

Odessa, Texas




CORE ANALYSiS REPORT
FOR

UNION OIL COMPANY OF CALIFCRNIA
ATWOOD BRADLEY NO. 15 WELL
LEA COUNTY, NEW MEXICO
LOCATION: SEC. 5-T13S.R30E
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CORE LABORATORIES, INC.
Petroleum Reservoir Engineering
DALLAS. TEXAS

December 13, 1957

REPLY TD
P. 0. BOX 36
MIDLAND, TEXASBS

Union Oil Company of California
Box 6738
Roswell, New Mexico

Aftention: Mr. D. A. Dunn

Subject: Core Analysis
Atwood Bradley No. 1-5 Well
Lea County, New Mexico
Location: Sec. 5-T13S5-R36E

Gentlemen:

Diamond coring equipment and water base mud were used to core the
intervals, 10,274 to 10, 296 and 10, 305 to 10,410 feet, in the Atwood
Bradley No. 1-5. Samplesof recovered formation were selected for
analysis as directed by representatives of Union Oil Company of
California. These samples were quick-frozen to preserve fluid con-
tent, and were transported to the Hobbs laboratory for analysis. Sam-
ples shown on the accompanying Completion Coregraph having only one
permeability value assigned were analyzed by conventional procedures,
and samples having two or more permeability values assigned were
analyzed by whole-core procedures using long segments of full-diameter
core. Complete analysis results are presented in this report.

Wolfcamp formation analvzed from 10, 335 to 10, 341 feet is characAter—
ized by extremely low permeability and porosity and is considered to
be essentially nonproductive.

From 10, 341 to 10, 347 feet, Wolfcamp formation is characterized by
favorable residual fluid saturations, and is considered to be capable of
oil production from points where permeability equals or exceeds 0.1
millidarcy. The average permeability of the 5.3 permeable feet in this
interval is 2.1 millidarcys, and the total observed natural productive

e

s R g




Union Oil Company of California Page Two
Atwood Bradley No. 1-5 Well

capacity is 11 millidarcy-feet, which is entirely inadequate to support
satisfactory rates of oil productior unless favorable response is ob-
tained to treatment. The average measured porosity of this interval

is 6.3 per cent, and the empirically calculated connate water saturation
averages 29. 0 per cent of pore space.

Cumulative production to be obtained from the Wolfcamp formation,

10, 341 to 10, 347 feet, will be restricted because of the limited thickness
and low productive capacity. However, to aid in evaluating this interval,
estimates of recoverable oil have been calculated using the observed
core analysis data in conjunction with estimated reservoir fluid char-
acteristics considered applicable. These estimates are presented on
page one of the report and are subject to the conditions set forth in the
body of and in the footnotes to the summary page.

Formation analyzed from 10, 347 to 10, 349 feet is considered to be es-
sentially nonproductive by virtue of very low permeability and porosity.

Analyzed portions of the Wolfcamp formation in the extended interval,
10,361.0 to 10, 391.5 feet exhibit unfavorable residual fluid saturations
and are interpreted to be predominantly water productive where perme-
able.

We sincerely appreciate this opportunity to be of service and trust that
this report will prove useful in making a preliminary evaluation of the
Wolfcamp formation analyzed from the Atwood Bradley No. 1-5.

Very truly yours,

Core L.aboratories, Inc,

R. S. Bynum,VJr.,
District Manager
RSB:JDJ:sw
2 cc., - Addressee
2 cc. - Mr. J. S§. McNulty
Union Oil Company of California
Midland, Texas

4 cc. - Union Oil Company of California
Midland, Texas
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CORE LABORATORIES, InNC.
Petroleum Rescrvoir Engineering
DALLAS., TEXAS
Page 1 of 1 File WP-3-954 WC & FC
Well Atwood Bradley No. 1-5
CORE SUMMARY AND CALCULATED RECOVERABLE QiL
FORMATION NAME AND DEPTH INTERVAL: Wolfcamp 10,341,0-10, 347.0
AVERAQGE TOTAL WATER SATURATION:
:sgcngﬁggsAiccav:nso FROM 6.0 PER CENT DF PODRE BPACE 29.0
. AVERAGE CONNATE WATER BATURATION:
INGLUDED 11 AVERAGES 5.3 PER CENT OF PORE SPACE (c) 29.0
AVERAGE PERMEABILITY: . [N VITY: °API
MILLIDARCYS M%x' . 2.1 OIL ara (e) 43
90 : 1.6
: . DRIBINAL S8OLUTION OAB-OIL RATIO: v
573332;g§-$€g¢cnv Max. : 11 CUBIC FEET PER BARREL (e) 1500
90° .| 8.5 ‘
6.3 | SUUMERAUTENEMTRRRENN (o) [ 1.90 >
" AVERAGE RESIDUAL QIL SBATURATION: 8 0 CALGULATED ORIGINAL STOCK-TFANK OIL IN PLACE: 183
PER CENT OF PORE 8PACE . BARRELS PER ACRE-FOOT
Calculated maximum solution gas drive recovery is 33  barrels per acre-foot, assuming production could be .
: pay . . N . . : . . i
coniiniicd until reservoir pressure declined to zero psig. Calculated maximum water drive recovery is 144
barrels per acre-foot,assuming full maintenance of original reservoir pressure, 100% areal and vertical coverage,
and continuation of production to 100% water cut. (Please refer to footnotes for further discussion of recovery estimates.) e el e

FORMATION NAME AND DEPTH lfiTERVAL:

€ a ORE RECOVERED FROM ’ AVERAGE TOTAL WATER BATURAT(ON:
iagl\—ls E|-Nc'=r£RVAL PER CENT OF PORE SPACE

FEET OF CORE
INCLUDED IN AVERAGES

AVERAQGE PERMEABILITY:
MILLIDARCYS

PRODUCTIVE CAPACITY:
MILUIDARCY-FEET

AVERAGE CONNATE WATER SATURATION:
PER CENT OF PORE SPACE

O!L GRAVITY: °API

ORIBINAL SOLUTION BAS-0IL RATIO;
CUBIC FEET PER BARREL

ORIGINAL FURMA'i’IﬂN VOLUME FACTOR: BARRELS

AVERAGE POROBITY: PER CENT SATURATED Ol PER BARREL STOCK-TANK ODIL
. CALCULATED ORIBINAL BTAOCK-TANK DIL IN FLACE:
Calculated maximum solution gas drive recovery is barrels per acre-foot, assuming preduction could be

continued until reservoir pressure declined to zere psig. Calculated maximum water drive recovery is
barrels per acre-foot,assuming full maintenance of original reservoir pressure, 100% areal and vertical coverage,
and continuation of production to 200% water cut. (Please refer 1o footnotes for further discussion of recovery estimates.)

(c) Calculated (e) Estimated (m) Measured {*) Refer to attached letter.

These recovery estimales represent theoretical maximum values for solution gas and water drive. They assume that production is
started at original reservoir pressure; i.e., 1o account is taken of production to date or of prior drainage to other areas. The e'?‘erh of
factors tending to reduce actual ultimate recovery, such as economc limits on oil broducsion vates, gas-oil rasios, or waler-oil yatios,
have not been taken into account. Neither have factors been considered which may result in actual recovery intermediate between solu-
tion gas and complete water drive recoveries, such as gas cap expansion, gravity drainage, or partial water drive. Detailed predictions
of nitimale oil recovery to specific abandonment conditions may be made in an engineering stzdy in which consideration is given to
overall veservoir characteristics and economic factors.

These analyses, n‘oinf.r:ns or inteipretations are based on cbservations and naterials supplied by the client to whom, and for whose exclusive and confidential use,
this report is made. The interpretations or opinions expressed represent the best judgment of Core Laboratories, Inc, (all errors and omissions excepted) ; but

Core Laborataries, Inc. und its officers and employees assume no responsibilily and make no warranty or representation as to the productivity, proper operation,
or profitahlencss of any oil, gas or other mineral well or sand in connection with which such repart is used or relied upon.




CORE ANALYSIS REPORT

FOR
UNION OIL COMPANY OF CALIFORNIA ;
DUNCAN "B” NO. 16 WELL ’ )
T ' SOUTH TATUM WOLFCAMP FIELD
1 : LEA COUNTY, NEW MEXICO
' LOCATION: SEC. 6-T13S-R36E
§
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CORE LABORATORIES. INC.
Petroleum Reservoir Engineering
DALLAS. TEXAS

February 18, 1958 RePLY YO '

p. 0. BOX 36
MIDLAND:, TEXAB

Union OQil Company of California
Box 6738
Roswell, New Mexico

Attention: Mr. D. A. Dunn b

Subject: Core Analysis
Duncan "B'' No. 1-6 Well
South Tatum Wolfcamp Field
Lea County, New Mexico
Location: Sec. 6-T13S-R36E

Gentlemen: . ;

Diamond coring equipment and water base mud were used to core the i
intervals, 10,263 to 10, 366 and 10,410 to 10, 468 feet, in the Duncan
ng" No. 1-6. Engineers of Core Laboratories, Inc. selected samples
of recovered formation for analysis as directed by representatives of
Union Oil Company of California. These samples were quick-frozen to
preserve fluid content and were transported to the Hobbs laboratory
where analysis was made by whole-core procedures using long segments
of full-diameter core. Complete analysis results 4re presented in this

report.

Wolfcamp formation at permeable points of analysis between the depths
of 10,263 and 10, 442 feet is characterized by residual fluid saturations
which are considered to be favorable to oil production. The average
permeability of the 13.9 permeable feet analyzed in this over-all 135-
foot interval is 8. 8 millidarcys, and the total observed natural produc-
tive capacity 18 122 imiliidarcy-feet, indicating that @ formation treat-
ment will probably be necessary in order to establish sustained satis-
factory rates of flow. The average measured porosity is 6.8 per cent,
and the average calculated connate water gaturation is 35.4 per cent of
pore space. '

P B AT o S it
e, i v "
T NAIRY: A e eor A
v oo ot
= AT T % e
5 e A

A



-x

Union Oil Company of California 7 Page Two
Duncan "B'" No. 1-6 Well

Because of the limited number of productive feet: analyzed in the inter-
val, 10,263 to 10,442 feet, the cumulative production to be obtained
will probably be somewhat restricted. To aid in the evaluation of this
zone, however, estimates of recoverable oil have been calculated using
the observed core analysis data in conjunction with estimated reservoir
fluid characteristics which are considered to be applicable to this hori-
zon. These estimates are presented on page on€ of this report and are
subject to the conditions set forth in the body of and in the footnotes to

the summary page.

We sincerely appreciate this opportunity to be of service and trust that
this report will prove useful in making a preliminary evaluation of the
Wolfcamp formation analyzed from the Duncan B No. 1-6.

Very truly yours,

Core Laboratories, Inc.

T INe

R. S. Bynum, Jr., (A

District Manager
RSB:JDJ:sw
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Form F-un

CORE LABORATOR[ES, INC.
Pelrolenm Reservoir Engineering
DALLAS. TEXAS

Page 1 of 1 Tile Wwp-3-1001 wC
Well Duncan np' No. 1-6

CORE SUMMARY AND GALG‘JLATED REGGVERABLE oiL

FORM T1ON NAME AND DEPTH INTERVAL: Wolfcamp 10,263.0- 10, 442.0
g \ VERAGE TOTAL WATER SATURATION: ’
FEET OF CORG REGOVERED FROM 135.0 SEn CENT OF pORE BPACE : 35,4

ABOVE INTERVAL

' AVERAGE CONNATE WATER BATURATION
ger oF CARE 13.9 AR CENT CF PORE SPACE (c) 35.4

¥
|NCLUDED [ AVERAGEB

AVF.RABE PERMEAalLlTY: . ol GRAVITY: AP
MILLIDARCYS 2 Maox- : 8.8 \ (e) 43
90 : 4.1
pRODUCTIVE CAPACITY! ; DRIGINAL GOLUTION GAS-DIL RATIO: i
P o LIDARCY-FEET Max.: 122 ONBic FEET PER BARREL (e) 1500 3
o L]
90 : 57 L :
. ORIGINAL FORMATIAN VOLUME FACTOR! BARRELS
AVERABE porOBITY: PER CENT 6.8 O TURATED Oib PER BARREL arOCK-TANT OIL (e) 1.90
AVERAGE QEBIDUAL DIL GATURATION? 10.3 %ﬁ;%%thPEE%O:S’EEN?S:JOBK-TANK aiL IN PLACE: 180

PER CENT OF PORE SPACE

Ca\culated maximmﬁ solution gas drive recovery is 33 pbarrels per acre-foot, assuming production could be

continued until reservoir pressure declined to zero Psig- Calculated ‘maximum water drive yecovery 1S 125
nance of original reservoir pressure, 100% areal and yertical coverage,

pairels per acre—fbot,assumirig funk_mai’f\t*_e
and continuation of production to 100% watercuts {Please refer 10 footnotes for furiher discussion of recovery estimales.)

FDRMATIUN NAME AND pEPTH INTERVAL:

e —

FEET af CORE REGOVERED FROM AVERAGE TDTAL]\NATER BATURATIDN; .
PER QENT oF PORE SPACE

ABOVE lNTERVAL

FEET OF CORE AVERAGE GDNN;ATE WATER BATURATlDN:
PER CENT DF PORE gPACE

o
\NGLUDEO N AVERAGES

AVERABE FERMEABILITY: (=119 GRAVITY: oAP!

MILLIDARGYB

RDDUCTIVE CAPAB\TY: URlCHNAL EULUTIDN gAS-OlL RATIO®
cusiC FEET PER BARREL

MILLIDARGY-FEET

0R|GINA_\‘__ FGRMATiGN VvOLUME FACTOR? BARRELB

AVERAGE PORDAITY? pER CERT SATURATED oiL PER GARREL aTOCK-TANK ol

AVERAGE ResmuAL ailL BATURATloN: GALGULATEDT ORIGINAL STOCK-TANK oL 1IN PLACE:
BARRELS PER ABRE-FDDT

PER CENT af PORE EPACE

Calculated maximum golution gas drive recovery is parrels per acre-foot, assuming production could be

ed until reservoir pressure declined to zevo psig. Calcu\ated maximum water drive recovery is
er acre—foot,assuming full maintenance of original reservoir pressure, 100% areal and vertical coverage,
(Please refer 16 footnotes for further discussion of recovery estimates.)

continu
barrels P
and continuation of production to 100% water cut.

©) C:\lculatcd (e) Estimated (m) Measured ) Refer to attached letter.

"These recevery estimales represent theoretical mraximun palues for solution g4 and water dive: They assuine that pmdudion is

started al original reseryois Pressnies i.e., 10 accomt is taken of produr!ion 10 date or of prior drainage 10 other areas. The effects 0
il ratios, OF water-otl 181105

factors rending 10 reduce aclual vlimate recorery, such as cconomic limits on oil produrtion yafes, gas-0!
have 16t been taken into account. Neither have factors been (omidered qwhich may vestlt I acinal recovery infermediate between $01#-
tion gas and complete water drive recoveries, such as §5 cap expansion, gmvi.‘y Adrainage, 0¥ pm-tial water drive. Detailed predictions
of ultinnate il recavery 10 .vped]fr abandonment conditions n1ay be made bn ellgineering sudy which consideration is given 1o

overadl reserrolr characleristics and economic factors.

onﬁd:nlial use,

These analyses, opinions o inlr![v\(_‘}:\ﬁﬂuS are, l}:\<cd on o\men‘mions and materials :u;\mic.l vy the client tO whent, and for whose exclusive qnd <
this 1epmt 18 mmle. The m\cx).rcml{ons oy opiniens exmcssed represent the best judgment of Core LalLinratones, Tuc., (all errors and omissions excete ); but
aud s officers and cmplo)‘ccs assunme 1o n‘spt-n_ilh\\lty aml ma (e o \\'.\nmjly or (qx(:‘senmncvu as 1o the p\oducu\'ny, p\‘oper operauon,

Core Paborato jes, In

ne.
ar mnhl:nlalcnr.« of any oily B2 ar other paneral well or cand 1N connectton with which sach yeprt 1S uszd or relied upon-
-
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istribution of Final Reports

Di

2 Copies ~ Union Oil Company of California
Box 6738 -
Roswell, New Mexico
Attention: Mr. D. A. Dunn

2 Copies Union Oil Company of California
Union Oil Building
Midland, Texas
Attention: Mr. J. S. McNulty

4 Copies Union Oil Company of California !
Union Oil Building : L >
Midland, Texas :
Attention: Geological Department

1 Copy ) Delta Drilling Company
Box 866 '
Odessa, Texas :
Attention: Mr. C. H. Roberts pe

1 - Gopy Delta Drilling Company 1
Box 2012
Tyler, Texas ‘




t ' CORE ANALYSIS REPORT
' FOR -

| UNION OIl, COMPANY OF CALIFORNIA

ANDERSON NO. 17 WELL

TATUM WOLVCAMP FIELD :
LEA COUNTY, NEW MEXICO , y
LOCATION: SEC. 7.T13S-R36E
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CORE LABORATORIES, INC.
Petroleum Reservoir Engineering
DALLAS, TEXAS

May 5, -1958 merLy vo
P. D, BUX 36
MIDLAND, TEXAS

Union Oil Company of California
Box 6738 ) ;
Roswell, New Mexico : . :

Attention: Mr. D. A, Dunn

Subject: Core Analysis
Anderson No, 1-7 Well
Tatum Wolfcamp Field
L.ea County, New Mexico

Location: Sec. 7-T13S-R36E .

Gentlemen:

Wolfcamp formation was cored in the subject well between 10,250 and
10,476 feet using diamond coring equipment and water base mud. Sam-
ples were selected from the interval, 10,303 to 10,361 feet, by an engi-
neer of Core Laboratories, Inc, as directed by a representative of Union
Oil Company of California, Remaining samples were selected for analysis
by a representative of the operato.and all samples were quick-frozer - -
preserve fluid content. The analysis was performed at the Hobbs la's: -a-
tory by whole-core procedures using long segments of fuli-diameter core
and complete results are given in this report.

Analyzed portions of Wolfcamp formation from 10,263.0 to 10, 357.5 feet
exhibit favorable residual fluid saturations and are considered to be cap -
able of oil production where permeability equals or exceeds 0.1 millidarcy.
The 23.0 permeable feet analyzed in this interval have an average per-
meability of 7.7 millidarcys and a total observed natural productive capa-
city of 176 millidarcy-feet, indicating that a formation treatment may be
necessary in order to establish satisfactory rates of flow. The average
measured porasity is 6,2 per cent and the average calculated connate

water saturation is 29,6 per cent of pore space.

To aid the evaluation of the Wolfcamp formation interval, 10,263.0 to




N

Union Oil Company of California
Anderson No. 1-7 Well

Page Two

10,357, 5 feet, =stimates of recoverable oil have been calculated using
the observed core anzlysis data in conjunction. with sstimated reservoir
fluid characteristics considered applicable. These estimates are pre-
sented on page one of this report and are subject to the conditions set
forth in the body of and in the footnotes to the summary page.

From 10, 418 to 10,437 feet, Wolfcamp formation is characterized by
somewhat higher total water saturations than the previously discussed
interval and is interpreted to be predominantly water productive,

We sincerely appreciate this opportunity to be of service, We hope that
this report will assist the preliminary evaluation of the Wolfcamp for-

mation analyzed from the Anderson No. 1-7,

RSB:JDJ:dw

Very truly yours,

Core Laboratories, Inc.

KA B

R. S. Bynum,
District Manager

LA AL W20

s T
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Form F-11B

CORE LABORATORIES, INC.
Pelroleum Reservoir Engineerivig
DALLAS. TEXAS

Page 1 of 1 File WP-3-1059 WC
Well pAnderson No. 1-7

CORE S8UMMARY AND CALCULATED RECOVERABLE DIL

FORMATION NAME AND DEPTH INTERVAL: Wolfcamp 1U0,263.0-10,357,5

FEET OF CORFE REGDVERED FROM AVERAOE TOTAL WATER BATURATION: 29.6
ABOVE INTERVAL 94,5 PER CENT OF PORE BPACE .
AVERAGE CONNATE WATER BATURATION?

LTy SO, verAnES 23.0 PER CENT DF PORE BPAGE {c) 29.6

- . \ d .
AVERAGE PEAMEABILITY: Max.3 7.7 DIL BRAVITY: SAPI (e) 38
MiLLIDAROYS 900 5.6 )

. *
1

FRODUCTIVE CAPACITYS Max.i 176 ORIGINAL SOLUTION GAB-OIL RATIOr (e) 1500
MILLIDARGY-FEET 90° .{ 129 CUBIC FEET PER BARREL
AVERAGE PORDEITY: PER CENT 6.2 QRIGINAL FORMATION VOLUME FAGTOR! BARRELS (o) 1.90

BATURATED OQIL FPER BARREL 8TAOK-TANK Oit

AVERAGE RES8IDUAL QIL BATURATION: 6 5 CALCULATED ORIGINAL 8TOCK-TANK OIL IN PLAGE!: 178
PER CENT OF PORE BPACE ° BARRELB PER ACRE-FOOT

Calculated maximum solution gas drive recovery is 33 barrels per acre-foot, assuming production could be
continued until reservoir pressure declined to zero psig. Calculated maximum’ water drive recovery is 147
barrels per acre-foot,assuming full maintenance of original reservoir pressure, 100% areal and vertical coverage,
and continuation of production to 100% water cut. (Please refer to fooinotes for further discussion of recovery estimates.)

FORMATION NAME AND DEPTH INTERVAL:

FEET OF CORE RECDVERED FROM AVERAGE TDTAL WATER SATURATION:

ABDVE INTERVAL PFER CENT OF PORE SRACE

FEEY OF CORE AVERAGE CONNATE WATER BATURATION:
INCLUDED IN AVERAQES PER CENT OF PORE BPACE

AVERAGE PERMEABILITY: - Y

MILLIDAREYS OIL QRAVITY: °APRI

PRODUCTIVE CAPACITY: ORIOINAL S0LUTION GAB-OIL RATIO!
MILLIDARCY-FEET CUBIC FEET PER BARREL

ORIGINAL FORMATINAIN VOLUME FACTOR: BARRELE

AVERAGE PORQAITY: PER GENT BATURATED OIL PER BARREL S8TDGK-TANK Bil.

AVERAGE REBIDUAL DOIL SATURATION: CALCULATED ORIOINAL BTOCK-TANK DIL IN PLADE?
PER CENT OF PDRE 8PACE BARRELS PER ACRE-FOODT

Calculated maximum solution gas drive recovery is barrels per acre-foot, assuming production could be
continued until reservoir pressure declined to zero psig. Calculated maximum water drive recovery is
barrels per acre-foot,assuming full maintenance of original reservoir pressure, 100% areal and vertical coverage,
and continuation of production to 100% water cut. (Please refer to fostnotes for further discussion of recovery estimaes.)

{c) Calculated (e) Estimated (m) Measured (*) Refer to attached letter.

These recovery estimates sepresent sheoretical maxinum values for solution gas and water dvive. They asiume that production is
started at original veservoir pressure; i.e., no account is laken of production to date or of prior drainage fo other areas. The effects of
factors tending to seduce aclual nltimate recovery, such as economic limits on oil production rates, gas-oil ratios, or water-oil ratios,
bave 1ot been laken into acconnt. Neither have factors been considered which may result in actual recovery intermediate between solu-
tion gas and complete water drive recoveries, such as gas cap expansion, gravity drainage, or partial water drive. Delailed predictions
of ultimate oil recovery to specific abandonment conditions may be made in an engineering study in which consideration is given to
overall reservoir characieristics and economic factors.

These wralyses, opinions o1 interpretations are based on obsesvations and materials supplied by the client to whom, and for whose exclusive and confidential use,
diis report is niade. Thie interpretations or opinions expressed represent the best judgment of Core Iaboratories, Inc. (all errors and omissions excepted); but

Care Luhoratosies, tue., and its officers and employees assume no responsibility and make no warranty or representation as to the productivity, proper operation,
or prafitableness of any oil, gas or otiier mineral well or sand it conuection with which such veport is used or relied upon.

1

T




Distribution of Final Reports

2 Copies Union Oil Company of California
Box 6738 :

Roswell, New Mexico

: Attention: Mr. D, A. Dunn

2 Copies Union.Oil Company of California ¢
¥ Union Oil Building

. _ Midland, Texas

‘ Attention: Mr. J. S. McNulty

43 4 Copies Union Oil Company of California
: Union Oil Building
.Midland, Texas
Attention: Geological Department

6 Copies The Ohio Oil Company = T s
Box 617 ‘ :
Roswell, New Mexico

1 Copy Magnolia Petroieum Company
Box 672
Roswell,” New Mexico

5 Copies Sinclair Oil & Gas Company
Box 809
Roswell, New Mexico

1 Copy Leonard Oil Company
Box 708
Roswell, New Mexico

1 Copy Delta Driilling Company
Box 2012
Tyler, Texas

1 Copy Delta Drilling Company
Box 8ob6
Odessa, Texas
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July

August

Anderson
#
_bopm__

729
856
816
757
515
875

5h%

509
L7k
372
253
h19

2
Total 6 mo. ’2",'2'%7

297
36k

Cumulative 01l 8,020
as of 8/31/59

011 Production
Tatum (Wolfcamp) Field

Duncan "A"®  Duncan "B" Monthly
#1=6 #1-6 Field
bopm bopm Production
1,043 1,0L43
2,378 2,378"

“%‘g%‘ 11:8
4569
,h16 h,416
4,582 276 L4, 858
5,1h1 1,449 6,590
h,937 4,286 9,223
h,296 i, 785 9,081
Iy, lilshs h,652 9,825
3,975 l,891 9,722
4,019 k,990 9,825
2,317 L, 773 7,605
Z;BEE ' ‘8,16§
s 3,77 97,303
2, 979 L, 707 8,195
"167 3,962 Iy,903
1, 063 55002 6,h37
1 309 h,898 6,460
1,h93 h,916 6,833
1,48 632 6,36
1;232 h,hzh 5,953
1 1429 3,98k 5,717
68,475 80,299 156,794

Cumulative
Field

Production

1,0L3~
3,h21
8,569

12,985
17,8h3
2k, 1433
33,656
h2;737
52 562
62, To8h
72,109
80,659
88 26l
- 97, 708
105,872

11h,06?
118,970
125,h07
.121_86?
138 700
115,06

151 on
156,79h




kSmmary of 2li=hour Well Tests
Tabun (Wolfcgm[l“ield

TP Length of o0il £

Nell Date (psig) Choke SPN ‘Stroke (in}  bopd, Cut. GR
¥. D, Anderson £1- - 7+85-58 (=180 16/6), - - 5 o 1281
Dagmb9 8 85 3k 0 1450

7=2)=59 63 38 8 k 2290

R. W, Duncan Fle6 11=1}457 910 - . 1N - | : 35 0 1238
: : 2=7=59 - - 9 90 T 152 - 1100
Li»26~59 - 8% 120 61 8 1260

R. W. Duncan "BY #1=6  Lw}i=58 830 14/6L 25} 1 1213
2eT=59 680 17/6) , 157 - 1298

7/23=59 680 1/ 171 - 1690

9e1ly=59 630 1L/6} 178 1410

Sumnary of Bottom Hole
Fressure Tests, @ datum of ~6300%

Tatun (Wolfcamp) Field

Date UCG-2t al #1 Anderson UQC et al #1eA Duncan UQC et al f1-3 Duncan
T RP hrs, S,7, BiP hrs, S,1, HP hrs, S,1,
10=19=57 Initial field pressure 3904 91

202558 368l 102
3=17«58 2659 70

10-27=58 1601 73 1982 7h

T=27059 hls 70 2119 70 2752 72
Im11e5G 27,0 108
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VOLUMETRIC RECOVERABLE OIL
RESERVES TATUM (WOLFCAMP) FIELD
LEA COUNTY ,NEW MEXICO

0il-in-Place/ acre~-ft. =

« 7758 Bbl/acre-ft, X Porosity x (l-‘ater saturation)
Formation Volume Factor

« (7758) (.067)_ (1-.22)
1.69

= gég_Bbllacre-ft.

Extimated Recovery factor

45%

Recoverable 0il/acre-ft. = 240 x 45 : s
= 108 Bbl/acre-feet

Estimated Productive Acre - Feet in Field
= productive Surface Acves x Average pay thickness

= 1040 x 19 Feet = 19,760 acre-feet

Estimated Recoverable 0il T
= Recovery/acre-feet x acre-feet
= (108) (19,760)
= 2,140,000 bbl.
B B

74




Recoverable Reserve Lstinate

Production Decline Method

Combined Katimste of the Ultimate Racovery for

Duncan "A'Y 1-6) 313, 000 bbls.
Duncan "B'" 1.6)
- Acves dedicated

160 acres
~Average pay thickness

19 Fest ¢

Estimate Recovery per Acre Foot. 103 bbuls.
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40-ACRE SPACING VS. 80-ACRE SPACING >
Area Reasonably Expected to be Productive ; 1,040 acres
Wells Required with 40 Acre Spacing 25 wells
Wells Required with 80 Acre Spacing 13 wells
Investment @ $180,000 Per Well ‘
For 40 Acre Spacing (26 Wells) $4,680,000
For 80 Acre Suacing (13 Wells) 2,340,000 >

Ul=imate Réserves
0il 2,140,000
Gas (no gas connection)

W.I. Net Operating Income Per Gross Bbl., of 0il Produced
Including Income From Gas Produced with 0il

Value . S
Bbl. of oil (43° API) $3.01
MCF Gas (No gas connection) -
$3.01
Costs
Severance & Advalorum Taxes 50.18
Royalty .60
Trucking to Pipeline .26
Lifting Costs .26
; $1.30
Net Operatirg income per gross bbl, $1.71
W.I1. Total Net Operating Income
2,140,000 bbls, x $1.,71/bbl, $3,660,000
Net Economic Loss for 40-Acre Spacing
Net Economic Loss per well ($39,200) {51,020, 000)
Net Profit for 80-Acre Spacing $1,320,000

Net Profit per well /4101,50¢

EE




BEF CRE THE
OIL CONSERVATION COMMISSTION
SANTA FE, NEW MEXICO

IN THE MATTER OF:

CASE 1756

TH NSCRIPT OF HEARING

SEPFEMBER 16, 1959

DEARNLEY - MEIER & ASSOCIATES
GENERAL LAW REPORTERS
ALBUQUERQUE. NEwW MEXICO
Phone CHopel 3-6691




IN THE MATTER OF:

BEFORE THE
OIL CONSERVATION COMMISSION
SANTA FE, NEW MEXICO
SEPYEMBER 16, 1959

o e BB G5 W SN Sm g S WA @A & GE WA @0 B n S S &6 O EB s B 8 W W W & >

CASE 1756 Application of Union 01l Company of California :
for an order promulgating special rules and regu-:
lations for the Tatum-Wolfcamp Pool in Lea County:
New- Mexico. Applicant, in the sbove-styled cause:
seeks an order promulgating special rules and :
regulations for the Tatum-Wolfcamp Pool in Iea
‘County, New Mexico, to provide for 80-acre prora-
tion units.

3
.

BEFORE:
Gov. John Burrcughs

A. L. Porter
Murray Morgan

e Gam e G Bty mee Cma eow e awe o~ - . e e R

MR. PORTER: The meeting will come to order, please.
The Commission will consider Case 1756.

MR. PAYNE: Case 1756. Application of Union 011l Com-
pany of California for an order promulgating special rules and
regulations for the Tatum-Wolfcamp Pool in Lea County, New Mexico.

MR. COOLEY: May it please the Commission, William J.
Cooley, appearing for Union 01l of California.

MR. PORTER: Any other appearances tc be made in this
case?

MR. ERREBO: Ii it please the Commission, Burns Erreb

D s
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Modrail, Seymour, Sperling, Roehl & Harrig, appearing on behalr of

the Magnolia Potroleunm Company. We will have a statement later on.

MR. PORTER: No testimony?

‘MR. ERREBO: No.

MR. PORTER: Any other appearances?
MR, COOLEY: As the advertisement in this case would

indicate, we have made application herein for 80 acres in the Tatun-

Wolfcamp Pool in ILea County, New Mexico. In support of that appliT
ocation, we will Present three Witnesses, a geological witness, an
engineering witness, ang landman. The first witness will be Mp.

David Dunn, However, to save time, I would like to have all wit-

nesses sworn in at the same Eime.

(Witnesses sworn)
DAVID A. DUNR,

called ag g Witness, having been firgst duly swbrn, testified ag

follows:

DIRECT EXAMINATION
BY MR. COOLEY: |
' Q State your full name, please,
David Arthur Dunn,
Where do you reside, Mr. Dunn?

Roswsall, New Mexico,

Union 011 Company of California.

A

Q

A

Q@ And by whom are Jou employed?
A

Q

And how are you employed, Mr, Dunn?
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| perience has been since the time of your graduation?

Roswell, New Mexico asg a geologist. Remained with them in that

A I'm employed ag District Geologist fop Southeaste;;A
New Mexico district,
Q Mr. Dumn, do you have any dégrees of higher educétiona
A Yes, sir., 7T was graduated from the Texas Technologi~
cal College in 1936 with g degree of Bachelor of Science in sclencs
and majored in geology.

Q Would you briefly tell the Commi ssion what your exe

A In 1936 I was employed by the Qulr 0il Corporation,

capacity in Roswell until 1938 when T went out as g consultant in

Lubbock, Texag doing wOrk in Southern New Mexico and west Texas.
In 1941 I‘eﬁtered the Alr Force where T served until 1946 as g ptho
officer. 1946 I was employed with Phillips Petroleum Company in
Midland, Texas as a geologist, Remained with them until 1952, In
this capacity, T was in charge of core hole, poo1 anslysis and
subaurrace studies. 1In 1952 T was employed by the Union 0il Com~

pany as Distriot Geologist in Roswell, angd have remained 1p that-

eapgcify sinée. |

Q In your position as District Geologigt in Southeastery
New Hb#ico for your employer, Union 011 Company of California, doe%
it fall within the purview of your duties to study the geology of
the actual‘Wolfcamp area in leg County, New Mexico?

A It does.
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Tatum-Wolfcamp P&y zone in the pool are

A I have.

Q Mr, Dunn, IAhand you what has been marked and identi-
fied as Union o011 Companyts Exhibit No. 1, and asxk you to explain

to the Commissionuwhat is shown thereon.

a? /

|

A Mr.‘Cooley, if I may, T wiil explain on the large copy
of this map fhat the small copy 13 a photo reproduction from,

Q@ Proceed.

A This map is a structure contour map drawn on the top
of the Tatum~-Wolfcamp pay, utilizing a 50-root structural contour
interval. fThe heavy'lines are designated with a subses datum,

The total emount of relief shown on the map by the Gatum on the

contours from a mipus 6300 to 2 minus 6400, The area covered by

the map 1s the aresa immédiately suprounding the Tatum-Wolfcamp

Field. It covers acreage located in four Towaships, Township 12 1
South, Township 13 South, Ranges 35 and 36 East. The pool bound-
ary of the Tatum-Wolfcamp Field ds designated by the 011 Commiss-

lon is shown in orange outlined on the map. The threé producing

wolls in the Tatum-Wolfcamp Fleld are designated with solid oip-

cles. One dry hole adjacent to the Flelaq, drilled by Union, is

designated by the appropriate dry. hole symbol. The only other well

control on the areg is the Skelly West Tatunm unit located in Sec-

tion 26. The reg arrow points to a proposed location within the

pool boundary. The scale of the map and the appropriste symbols

of such structure map are shown.
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Q What are the vertical red lines shown contained in

the pool?.

A The red lines designated here as AA,A Prime, BB,B Pri+e

indicate Sections that will be presented in evidence in this case.
Q Mr. Dunn, what control A4id you have available in the

preparation of this strugture map?

A There were two types of control available in the prept

'gration of the map, selsmic and subsurface control, The seismic
control, of cogrse, was the basis on which prospect was first
orlented. Thé subsurface control developed as the wells were
drilled. Each has modified the others throughout the history of
the drilling in the immediate area. Thislis a subsurface map but
the dips are controlléd to a large dégree by the seismie inforﬁa:w
tion which has been improved ﬁpén as we have gotten additional subf
surface. information,

Q What are the particular wells in the immediate pool
area for‘uhich you have used as control?

- A Te Unton No. 1 '"B" Duncanvé, Union's "B" 1 MA" Dun-
can 6, Union No. 1-7 Anderson, the Union No. 1, Atwood and Brad-
ley. 1In addition.to these wells, this control, we have the Skelly
West Tatum Unit ﬁhich is approximately two miles northwest and be-
yond the limits of the map. The Sinclair No. 1 Anderson which is
approximately four mlles north of the pool ares.

Q@ Mr. Dunn, I can understand how you caniuse the four

wells in the immediate area as control for this structure map, but

-
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Generally Speak ing,
away is not

Very reliable,

Howevep in thé ctase of the WOlfcamp

M the Skelly West magun Unit,

Did you find it to a high degre in the Sinclaip ang
Skelly wells in this pools
A Yes,
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information welve obtained from cores and electric logs, I feel that

the commerclal liﬁits of the fleld will be the area contained be-
tween the minus 9300 contour in the area of the map.

Q Now; approximately how many acres are contained within
that contour?

A Approximately a thousand and forty acres.

Q And how many 80-acre well locations does that repre-
sent?

| A That represents thirteen 80-acre well locations, thregq
of which have been drilled, ten of which remain to be drilled.

Q Now, Mr. Dunn, you dontt mean to say by your testimony -
that all of these ten undrilled locations will eventually be drillga ~ ~ -
on the basls of the information you know have, do you?

A No, Mr. Cooley, I cantt make that statemént at this
time. Our information at the present time which we consider very
reliable, indicates the certain area that should be commercially
<productive. "At the present time I have recommended to my company
“the dfilling'of one locatlon shown heré as the proposed location.
kThq information -~

Q@ What is the location?

S . AN
B Dy SN N YO NN PR JN S VI VR

A The information gained from this well can confirm

the plcture and lead to an orderly development. Now, the area

-—&2r

might be slightly reduced; on the other hand, it might be enlarge(
by the drilling of these wells. On the basis of the present in-

formation, it appears that a thousand and forty acres is within
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the commercial limits of the pool area.
Q@ Would you tell the Commission what the location of
the proposed well is which you have recommended?

A The location of the proposed well is 1980 feet from

the East line angd 660 feet from the North line of Secticn 6, Town-

ship 13 South, Range 26 Rast.

Q Mr. Dunn, have you prepared a cross section of the
productive wells in the Tatum-Wolfcamp Pool?

A I have.

Q@ Is the cross section which ig poseé'on the board ags
Exhibit No. 2 the cross section to which you refer?

A 1t 1s,
Q Referring to the eross section, pleage, Mr. bunn,
tell the Commission what thig cross section purports to show.

A - This cross section 1g prepared from electric log ~- -
detailed electric log and core information. The large scale elec-
tric logs of the three pProducing wells, the Union No. 1-6 Duncan
"B, "’thé‘Uhion No. 1-6 Duncan ™A," the Union No. 1-7 Anderson ape

all ahown in a proper line of correlation based on structure, fThe
blue line through here is g minus 6,000 subses datum. The blue
line through here ig a minus 6,500 subges datum. On this eross
‘section in green we have shown lines of correlation. 1In order to
Save space, we started with the formestion marker in the Wolfcamp

which is the top of the Bursm, extended the section up to take in

that portion of the Wolfcamp wup slightly above the Burson to show
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coﬁpelation. The grey line shows correlation in fhe Burson forma-
tion of the Wolfcamp. We also have the formation marker at the top
of the Pennsylvanian sas we described i, labeled the fbp of the
Cisco which 1s the formation of the Pennsylvanian. For the sake of
clarity and because our Exhibit No. 1 is contoured on the top of
the pay section, we have shown on this section in a green line a
correlation line at the top of the WOlfcamp pay, also shown on the
section, using colors to graphically ‘illustrate it is the pay sec-
tions as encountered in the Tatum-Wolfcamp*Field, with the solig

red indicating continuous good porosity. The dashed red in this

case indicates broken porosity in the continuous zone from the top

o1 the pay into the good porous section. The cores have been

‘he “center of the electric log with the shows encount-
ered in the cores shown by blocked 80lid lines to the right of the
The discrepancy between wWwnere the red line crosses the cored
section and the electric log section is brought on by difference
in depth measurements after running the electric log. PFor the sake

Tor ¢Orrelatiop of core analysis data, it was felt it wag better

to use the actual cored depth that was used when 1t was cored so

that there could be no misunderstanding or discrepancy. However,
these cores cen be moved and adjusted exactly with the electric
‘logs. The correlation with the shales, the correlation of the pay
vsection here ié similar agaln, and the correlation of pay section

is very clear and very continuous in all cases.
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Q@ Moving from well to well, Mr. Dunn, what degree or

correlation do you find between the wells with regard to each in-

dividual pay stringer?
A Moving from the Duncan "p" south to the Anderson ang
the Duncan 1-6 "B," we have a broken zone of porosity shown. .7In

our core intorvel through here is a very minor thin streak of pay

and they show the sams wWay on the slectric log, and we have approxiL

mately -- I might mention, Mr. Cooley, that each of the small lines
répresent two feet on this log, which I hag neglected to mention

before. So we have approximately six feet of good porosity broken

only by one slight six-inch tight zone. This line of continuous

porosity is definltely correlatable to the Union No., 1-6 Duncan

"A," ‘where again approximatelv 8lx.fest of -continuous pay section

with very minor type breaks are noted. Again, the broken streaks

of pay on the log are noted here. 1In this case the offset is ap-

proximately seven feet, or there was a depth correction of seven
feet that ‘would have been applied had we corrected the core to the

log measure. Thig sSameé zone correlates exceptionally well in the

Unibn_Nb; 1 Anderson as a solig zone of six feet of permeability

and porosity with thin broken_pay streaks above, which again was

indicated by the core. 1In this case again, approximately a six-
foot error in depth correction wsas used or was necessary to tie thd
log and the core together. Each of the zones here are a maximum
of three and a half feet in thickness.,

Q Now, is that the middle zone to which you refepr?
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A We will call -~ for the sake of description -- we will

call this the mlddle zone of the Wolfcamp pay. This is a one solié
line unit with only two zones, actually two zones of pay encounterdqd
in it, and all of the wells in the area. Thils zone again is continu-
ous and 1t rests directly on a thin shale break that is very clear-
cut and 1s present in g}l wells. The thickness remalns constant
throughout the line of the section and is definitely correlatable.
“The lower Wolfcamp pay is only producing from one well. It is shodn
and correlated, however, from the 1-6 Duncan as a two and a half .
foot pay zone overlying a shale -- again a streak shale, and 1t cary
be correlated as the zone of porosity and permeability from the
electric log on the No. 1 "A" Duncan sbove the same shale body, ang
| 1t can be correlated on the Union No. 1 Anderson again above the
same shale break. In the:case of the 1-7 Anderson and the 1 "BY
Duncan we have coes, and in the 1 "A" Duncan we do not have cores.
Q Do both of the cores that we are taking through this

- area show the zoné to be productive’of 0il?

A They do.

Q Would you tell the Commission in what order the three
wells shown on Exhibit No. 2 were drilled and why this lower zone
is perforated only in one well?

A  The Duncan 1 "A" 6 was the discovery well, the first

well drilled, and on this section, the Yo. 1 -- Anderson -- and the

No. 1~6 Duncan 1s a second well drilled, and the 1-7 Anderson is the

third well drilled. 1In the 1 Duncan this zone was not recognized
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Q@ This is the lower zone to which you refer?

A The lowér zone was not recognized definitely as a poso
sible producing zone, It was noted as having a show inasmuch as>
the analysis from the electric log d1d indicate that it might be
potential pay. However, such a thin zone did not seem to warrant
testing., That would be expressive and possibly complicate the com«
pletion of the well at that time. After drilling the 1-6 Duncan
and we will have to continue to the next =--

Q That!s the 1-6 Duncan "A?"

A That!s right, 1-6 Duncan "A." In order of sequence
of wells in this sectlon, the 1 Duncan:"B" was the next well --.deep

well drilled, and this time we cored to evaluate the section, and

| from the evaluation of it we found definitely that the core indi- |

cated that zone should be productive. It was somewhat doubtful fr
the electric log analysis, so this zone was perforated, individuall]
treated with 500 gallons of mud acid, after which treatment it

flowed 27.5 barrels of 0il in one hour on a quarter inch choke.

Q@ Why was the lower zone not perforated in the last welll
drilled?
A On the No. 1-7 Anderson, again the zone was cored.
The core indicated that the well should be productive, have a pro-
| ductive capacity. The electric log indicates that it should have
a productive capacity. However, we have had apparently excellent

pay zones appearing in the upper Wolfcamp. In addition, this well,
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being structurally higher, it was felt from thé electric log analy-
sis that this zone should be productive +that 1s shown here. These
three zones were perforated together, and in this case this zone
was found to contain water, In an attempt to complete the well =~
I might point out tﬁat here we have all of the various treatments
k,d' ' that we have cdhducted on this well on attempting to complete 1it.
They were perforated, these three zones,

Q Now, the three perforations to which you have just

referred, the two upper ones were productive of o0l1l, and the lower

oy
g

being productive of water?

'“Tf S e AL Npa.and-4n-the counge. antﬂemptinouto~§hlt1th8mﬁat8r

e ‘".l.es, 17VAL Wi o ¥ & shn

off from here, which sould have been.easy, we squeezed the zone
:5"; - individually, and found that we had communication behiﬁd the ﬁipe.

e We made three ssparate attempts to shut the water off from this zons.:

After the three attempts and over a period of over a month of work-
ing on the well, we finally managed to shut the water off behind tHe
plipe even thoﬁgh we had not been able to shut it off in perforatiors.
We set a bridge plug, plugging the well back to ten thousand three
twenty-four, and had we attempted to drill out the plug and perfor-
ate this zone as we had briginally intended from the core analysis,
we might have run the pay zone that we finally brought in on the
well, We declded it was not economically feasible to perforate a
'? two-foot zone at the risk of destroying this thin - pay section
which had finaliy been completed, even though it has been completed

as a relatively poor well.
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Q  You say "relatively poor well." The permeability e
sebms to be constant there, and the question arises in my mind, why
1s§it a pbor well, mechanical failure?

A Mr. Cooley, as T poihted’out, we squeezed it with a
huﬁdred sacks. We made three other squeeze jobs with a’hundred
sagké each., That cement could not be kept out of the pay section.
We;do not know the degree that the cement demaged the pay section.
Weghave every right to assume damage., We had many difficulties in'

thfs nerrow zone from the water zone. We had communication behind

it; Had we followed with a strong acid treatment, that might have

cor}ected the damage done by the cement; we would have simple acid-
vized backed into the water and would have benn back at it all over
A'aga}n. It is my opinion that this well was definitely damaged in
completlon due to mechanical difficulties beyond our control.

. Q Now, on Exhibit No. 1, Mr. Dunn, you show a dry hole
to the immediate east of the rield. Have you prepared a cross sec-
tion which also includes that well?

‘ A Yes, sir. I have. Créss gsection B,‘BB Prime,

‘ Q Is the cross section to which you refer the same crosg
section that 1is shown here on the Exhibit Board as Exhibit No. 37

A It is.
Q Would you please explain to the Commission what the

signlficance of *this Exhibit 1s?
A This Exhibit is drawn on the same matter as Exhibit
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No. 2, utilizing the electric log and the corgs, and Shéwing th;‘
same logs used as the center well of Exhibit No. 2, the Unlon No.
1-6 Duncan "A.M And it extends -~ this 1s called an east-west crods
sectibn -~ gxtends more northeast than east, extends northeast to
the Un;on No. 1 Atwood 1-5, Atwood Bradley. The same lines of
'oorrelatiOn are shown, the top of the Burson, the top of the pay.
The top of the Cisco is not ghown because the No. 1 Atwood and
Bradley was not carried to a depfh sufficient to reach the Cisco.
It did not penetrate to a polnt sufficient to reach this zone.
Now, T might point out that the No. l-5"Atwood Bradley was the
Sﬁcond wéll drilled after the 1l-6 Duncan, and this zohe had not
been evaluated at that time. We did not knbw what 1ts potential
would besy it was still in the suspect colwmn,

Q The dry hole was the second well in the pool, then?

A That 1s correct. We did not carry it to that depth

because the well was ruaning slightly low to the No. 1-6.

Q From -~

A From the cores, we consldered ﬁ1is}zone doubtful.

Q@ Which zone is that to which you refer?

A The middle zone, the middle pay of thé Wolfcamp.
Howsver, the electric log indicated that it could and should be
productive, and we perforated the two zones, the same two zones we
had successfully perfora sd here. We had very little reason for
perforating those zones since this middle zone was only five feet

iow to the zone in the No. 1 Duncan, which was producing prolifically.
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data -~ aftér treating the zone with acid, we found that this zone,
the lower zone, was water productive, definitely water productive.
Flive hundred gallons mud acid treatment. We swabbed thirty-seven
barrels of salty water in six hours. We squeezed off this zone andl
attempted to complete from the upper perforations. After having
squeezed the perforations, reperforated, treated, we tried a disél
squeeze job and agaln had to use acld, we had the well flowing,
1well, we had the well flowing briefly at one timé, and we had it
tat a point where we were swabbing a hundred barrels of oil in

| forty-eight hours. We reacldized in order to try to make it a

comnercial welikﬁitK i2 5 percent "“sulphur;éitertw We haq”3p§pt
a considerable period of time and money, and it was decided that |
this could not be}made into a profltable well because of the near
proximity to water of the pay zone. It would be impossible to.
‘complete this zone and‘shut the water off and make a 'well: from
the completion that would be commercial. However, the presence of
oll in this zone 1s definitely proved by our test as well as by
the cores and the electric logs.

Q@ And égain you do find a continulty in the upper zone?

A A definite continulty in both zones, the only differ;
ence being that here we have water as indicated by biue in the
middle zone, where we have o0il as indicated by red in the middle
zona on the 1-6 Duncan. The zone is continuous. It simply con-

tains water in this zone in the Atwood Bradley.
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' Q,: Mr. Dunn, does the encounter of water in the Atwood
Bradley Well give you any indication,from a :geological standpoint
only, the type of drive that thls pool might have? ’

A Yes. It is a definite indication that it has water
or should have a water drive. |

Q, Mr. Dunn, have you magde sfﬁdies of the Becugh Pool
approximatély fifteen miles to the north of this area?

‘A Ihave. ‘ o | -

QAre &oﬁ fgmiliax; with the type of drive containedwi'n‘
that'pbol?»

| A Yes, I am. It has a definite water drive or had a
def{miteyf ws’%ber drive. Ib 15» practically -~ completely depleted atb
the ‘presen’t'; time. |

Q Have you attempted to construct a cross section show-
ing the doi-jfr‘eiljation of the Bough zone, the Bough pay zone all the
ﬁay down tof the Tatum-Wolfcamp pay zones?

A I have.

Q Is the Exhibit here .on the board marked as Exhiblt No
i the Exhibit which you have prepared a crcss section to which you
have just referred?

A Tt is.

Q@ Will you please explain to the Cownmission the signi-
ficance of this Exhibit?

A | This is a Wolfcamp correlation section from the Bough

Field which is located in Township 19 South, Range 35 East, south
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to the Tatun-Wolfoamp Fileld which 1s located in’Township 13 South,
Range 36 East. The insert map on this section shows the line of
section and the well controlled used along this line. This point

No. 6 1s the point in the Bough Field where the section starts,

The next point of control is the FPhillips No. 1. Cross the next
point of control is the Mid-Continent Dirkin zone. The next point
of control, No. 3, is the Tennessee Gas No. 1 Gulf State. The next
point of control is the Sinclair No. 1 Anderson, which I have men-
‘fioned pPreviously., This we used 43 a control when we drilleq the

well, and it ties to our discovery well, the last control on the

section, the Union No. 1-6 Duncan "A." On this we have shown ‘the
top of the Wéé6wa’Wolfcamp formation in correlatlon inasmach as
generally this zone igs 1ndicated by a change from the overlying Abg

dolmite to a white crystal line limestone. This zone is not a per-

fect correlation marker. However, 1t 1s widely used in the industny
and is a point of correlation that is carried and 1s frequentliy

used in subsurface work. As T mentioned previously, the top of the

Burson, the unit of the Wolfcamp, is a much better correlation mar-

ker, and we have drawn a correlation marker on the top of the first

one,which is almost a perfect point of correlation. Over the largen

part of Northeast New Mexico,along this 2ine of section,it can be
considered_actually as a perfect zone. Each individual unit with its
accompanying shales and limestone have g remarkable uniformity or

thickness porosity and general overall characteristics that ean he

traced over this entire distance of c¢ver twenty riles north and
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continuous fprom the Bough Fielg to the Tatum-Wolfcamp Fleld. Taig

Tatum-wélfcamp pay zone, the top of the pay zone c¢orresponds with

the top orf the Bough zone in the Bough Field, In the Bougbﬂpield

locally, they use the teprm Bough 4, Bough B, Bough ¢ ang Bouga D.

1 The Tatum-Wolfcamp Pay is representative of the Bough A, that is

the uppet pay. The lower pay as I have shown in the other section

TQ Mr, Dunn, diq you in your analysis of the,intenvening -

lmialll

een the Tifﬁﬁ-wOlfséﬁﬁ Pool and the Bough Pool encounter

. e

; - | any anomolous from g geological standpoint that weuld indicate any |

R ] different:geology from the Tatum-Wolfcamp Pool from the Bough Pool9

A None whatsoever., fMhepe is a difference in the porosity
and pérmeability, g slight‘differenco in pPorosity ang bermeability

-| through the 1ine of section, but thers 1s no difference in the

K , _ charécteristics of the formation,and 1tg overall characteristics,

A conclusion I might draw rrom it 1s that both fields would have

R to be struétural; there is no evidence whatsoever of stratographic'
dharacterizhtion of oil.

13 Mr. Dunn, if we assume that there is a watep drive ag

1

the active drive mechanlsm in the Bough Pool, can you draw any

geological éonclusions, and again I stress geological conclusions }
§
|

only as to what type of water drive you might expect to -- what

_— T ——— B

4”/\_-_._“_‘
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Tatum-Wolfecamp Field.

-0 e
8G acres In that Peol? -

'ducing over extremely wide aréas, and with a water drive and a

type of drlive you might expect to encounter in the Tatﬁ%—Wolfcamp
Pool?%?

| kA The drive in the Tatum~-Wolfcamp Pool should be a watex
drive. Again the continuity in the zone is obvious to the extvent,
from north to gsouth, of the water drive in the Bough, which 1is

éﬁ{hcturally higher. A water drive should be effective in the

Q Did you observe, Mr. Dunn, anything in the geological
analysis that you made of the Tatum-Wolfcamp Pool that would give
any indication whatsoever that one well would not be able to drain

A None Hhaﬁever.

Q Did you observe any indicim: that might lead you to
believe that 1t would drain 80 acres in that Pool?

A Yos, definitely, the pay zones are céntinuous, the
zones of permeability and porosity being interconnected, as far
as we can connect any point in geology. There is no reason why

the zones should not be continuous, and as such, capable of pro-

confined pay zone, it should definltely produce at least 80 acres
and posgsibly more.
MR. COOLEY: Thank you, Mr. Dunn.
MR. PORTER: Does anyone have a question of Mr. Dunn?
CROSS EXAMINATION

BY MR. NUTTER:
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happens, Mr. Nutter. We found, of course, we were attempting to

Q@ Mr. Dunn, after you were able to look et some logs on
these various wells Iin this pool, did it materially change the seig-
mic plcture that you had of this formation before you started

drilling?
A Not materially. It definitely changed it as frequently

drill our discovery well at the optimum'/position. Now, you must
roemember one thiné, and that is that the Duncan l-A was drilled
as a Devonian test, and the location was selected on the basis of
its structural position from seismic work on the Devonian, not on
the Wolfcamp So, from our seismic work this did not appaar to be
the highest possible point on the Wolfcamp, a point that 1s fre-’
quently encountered. We have made some minor changes in our seis-
mic interpretation brought on by corrections after we obtained a
velocity survey from the Duncan No. 1 -A. Since that time we have
been able to tie our well systematically.

Q Hasntt the tendency been ﬁo ad just the seismic picturgs
to decrease the size of the structure or enlarge 1t?

| A It has been a tendency, acstually, in zone, to enlarge

it.

Q@ So you may have a larger and flatter struecture than
you originally anticipated?

A That is correct.

Q Well, now, we have two wells on these two cross sec-

tions that have made substantial gquantities of water. I guess the
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,the»zone that was perforated. May We refer back to the large sec~-

Atwood Bradlegy made sovmuch water you plugged and abandoned 1it,
and the Anderson No. 1-7 made so much water you plugged 1t off.
Are those two zones comparable zones that made the water?

A May T refer to the Exhibit so that I can be sure I
have your question correct? Itll get the small scale of the large
scale copy. Your Question; as I understand it, is that 1s the
water zone from the 1-7 Anderson the same as the water- zone from
the No. 1 Atwood and Bradley.

Q Yes, sir, that lower water zone?

A No, it is not. Now, there is a continuous water zone

that is present in the Atwood and Bradley that 1is the same water

tion. Frist, let me correlate a little more clearly, Mr. Nubtter,
the zones here. This is *n the No. 1 Atwood and Bradley. This
zone gnd the No. 1 Duncan which we are calling the middle pay zone
of the Wolfcamp correlate definitely with the zone here which is
permeable, porous and contains water; it was the zone that was per-
forgtéd. We tried to squeezé off the water, 1t caused our diffi-
culﬁy, and we were unable to complete the well.
- Q VWhy do you think -~

A Now, this zone down slightly below this middle zone
here which shows porosity and psrmeabillity carried considerable
water in the core and indicates from the electric log on the No. 1

Duncan, *that zone is present here, and was cored and also carried

‘zone that was encountered in the No. 1 Anderson, but that is not |
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las peing at minus 63507

pay, 1t musi be consldered a gross 1imestone zone, and any section

water, was porous and permeable 1in the No. l‘A;wooé and Bradley.
It was clearly water; WO made no attempt to perforate. Thet is .
the zone that we perforated that caused our difficulty and from
which we obtained water in the No, 1 Anderson. Tt is this zone

here. Tnls zone was structurally high at this point, and we felt

~ad

that it could contain oil, where this same zone definitely containe
water heréa T have made no attempt to‘show how these zones of
porosity snd permeability carry definitely across from well to well
unless they contailn oil, but they all do, the water zones and the
oil zones, the shale zones. The continuity 1s perfect.

Q Now, have you plcked water-oil contact for this pool

ot
SN .

A The only Statement I coﬁiébmakewﬁﬁout émﬁgééf;biifééﬁ;”
tect in an extremely thin zone is where we have definitely encount-
ered 1it. Again, for purposes of 11lustration, this upper and mid-
dle is one gross unlt. The watéf -- the entire porous element in
the No. 1 Aﬁﬁood and Bradley contains water, the lowest =~

Q Now,would that include the red shading on that Atwood
Bradley?

>A No, only the blue shading. Since this is tight -=-

since this zone is tight above that zone of porosity, I cannot say

that there 1is not water in it. However, with this zone containing
0il in the gross zone and we see no shale Dbreak that will separ-

ate what we are calling the middle Wolfcamp from the upper Wolfcamp
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in here that carrled water, we would not expect to find until we

passed the gseal to find oil below it, so we can assume thét we
had o1l down to a minus 6350 in the No., 1 Duncan, as shown hers.
And we can assume that we have only water below minus 6350 from a
correlation point 1in the Atwodd and Bradley, which is as clear-cut
a8 casgse of ldentifying in an extremely thin bed an oil-water con-
tact that Itve encountered.

Q Now, is the blue line on the Atwood Bradley Wellron
your Exhibit No. 3, 1s that 63507

The top of that is 6350.

A
_ Q I sees Now, why ==~

A PR _ —

A - “Tne vottom of this, Mr. Nuttér, is also minus 6350.

Q Why is fhe red section in the Atwood Bradley Well not
productlve of o0il?

A  The réd'section here?

@ Yes, sir. |

‘ A It would be productive of oil, Mr. Nutter. I have

testified that we actually produced oil from it. We could not
make a comheréial producer from it because of the mechanical diff i
culties. We had gone as far as we could go in attempting to com~
plete that as a commercial producer zir the proximity of the zone.
We have a maximun tight zone here between us and water of two, four
gix, eight, ten, twelve, fourteen feet. And that fourteen feet
was not suffieclent after we had perforated. Had we been aware that

this was a water zone, we would have probably beer able to completg¢
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We gOt a good cement job,

the well satisractorily ir

— 26

It is a1l

the same danger, always adherent,

in completions of this type of
pay.

Q Is the bermeabllity less in that ped section of the

‘Atwood Bradley than it i1s in the other well?

A Let me check vhat, sip, T didn't considep it any les
from vigual analysis. TIn the No.

1-6 Duncan, inp that zone, ‘th

e
maximam permeability Was ~- by analy

8is -~ yas twelve milladarcies
and I have no -- the engineering‘witness will later glve averages,
and I would prefer to wait for that,

In this zone we had a maxi-

: mum bPermeability of five milladarecies.

However,
| Nutter,

the averages sy Mr.

would be very close to thé' same. we i

~155ifwha55yééfﬂiéﬁva :

- | maXimum pPermeability, but we had close. 7The zone looked comparsbi:
definitely.

Q@  You didn't feel that the failure of the Atwood Brad-

"ley Wo.

1 could be attributed to poor beérmeability?
A No.

It can be attribﬁfed to low pay section‘and mech
anical difficulties,

o MR. NUTTER: T see. Thank you,
MR. PORTER: Mp. Utz.

QUESTIONS BY MR. Upy.

Q Mr. Dumn, ir you have a water table at 6350, then

wouldntt it pe reasoﬁable

to assume thatg you have oil out to thay

polnt, the 6350 contour?

, ; , A I testified wo that, sip.
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‘a8 productive well?

oplnion, represent the type of a well that I would recommend we

Q Well, you testified that you only had a balance of 80

acres, I bslleve it was, that was commercial?

A No, sir. I testified that there was only a thousand
and forty~-elight acres that I considered toc be commercially produc-
tive. I also testified that production would extend -~ that the
0il limits would extend, in my opinion, to a minus 6350 and be in-
cluded in this line, but the limit of commercial production, as I
defineé»it; was lncluded within the miﬁus 6300 contour.

Q . Well, if you could have completed without mechanical

difficulty, your Atwood Bradley 1-5, you think it would have made

A It would have made a productive well, sir, and it

would have had a definite salvage value, but it would not, in my

drill to 10,300 feet to obtain. I would certainly want to pro-
duce;it:for 2]l the salvage since we had already drilled a well
that we could get.

Q ‘Then, between the 6300 and 6350 contour, you dontt
feel 1t 1s commercial or productive?

A No, sir. Now, the additional information brought on
by futurs development indicates that zones of permeability and
porosity can be developed here, and I have no reason to agsume
that they will be.

MR, UTZ: Thatts all I have.

MR, PORTER: Does anyonc else have a guestion of the

DEARNLEY - MEIER & ASSOCIATES
GENERAL Law REFORIERS
ALBUQUERQUE. New MeXico
Prone CHopel 3-6691




—_—— SN

witness? fhe witness may be excused,

Mr. Cooley, before he is éxcused, do you desire to offer
the Exhibits?
MR. COOLEY: T wags going to offer aljl of them at the
‘end. |
Mr, Stanley, will you take the stand?
WILLIS M. STANLEY, |
called ag g Witness, having been first duly Sworn, testified ag
EfolloWs:
| DIRECT EXAMINATION
BY MR. GOOLEY: : o
Q | State your full name; plesase.
A Willis M, Stanley.
Q@ Where do you réside, Mr. Stanley?
A In Roswell, New Mexico,
Q  And by whom ars you employed?
A By the Union 011 Company of Gélifornia;
Q@ And in what capacity are you eémployed by the Union 011
Company or California?
| A As a district landman,

Q As district landmen for Union 011 Compary of Cali-

28
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A It does, sip,

DEARNLEY . Meier & ASSOCIATES
GEF-’ERI - Law REPO‘{TENS
AlLBUQUERQUE. NEw Mexico
Phone CHopel 36691




29

- — SUUEEUUS i U

~—

Q Are you familiar with the owneréﬂip of theAiand within
the Tatum-Wolfcamp Pool as defined by the Commission?

A I am.

Q Have jou prepared an Exhibit, Mr. Stanley, which would
portray this ownership graphically?

A I have, Mr. Cooley.

Q Is this Exhibit, which is posted here on the wall as
Exhibit No. 5, the Exhibit to which you refer?

A It 1is. |

Q Would you please come up here and explain this Exhibit

as to what the different colors mean?

A This 1s a lease and royslty ownership plat designed to|

_show a common ownership of royalty and of lease under esach parti-
cuiar tract. The orange, the part in 35, is one ownership. It

-refers to royalty only. The green is royalty. All the colors arve
‘royalty. The notes on it are lease ownership.

Q@ Now, Mr. Stanley, referring to the orange diagram on
Exhibit No. 1, which shows the pool limits, would you tell the Comd
mission Hﬁether there 1s available within the Tatum~Wolfcanmp field
an additicnal forty acres of identical ownership which could be
dedicated to each of the three producing wells in that pool at the
present time?

A fhere is, definitely. This E/2 of 6 and the NE of .7
here compare with the pool outline as designated by the Conserva-

tion Commission. This entire S/2 is owned by one royalty owner;

T
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the »EB of 6, and the yellow 1s one royalty owner, and NE of 6 is a
separate royalty owner.

Q Then,/Mr. Stanley, would it be possible to dedicate an
80-acre tract running elther east-west or north-south to each of
the three producing wells in the bresent pool limits with out chang-

ing the distribution of royalty or working interest income in any

degree whatever?

A It would be,
MR. COOLEY: Thank you. Thatts all.

MR. PORTER: Any questions of Mr. Stanley? fThs witnas%

may be excused,

(Witness excused)
"JACK SCHRINKEL,
ctlled as a witness, having been first duly sworn, testified as

follows:s

DIRECT EXAMINATION

BY MR. COOLEY:

'Q | Will the witness state his full name, plehse?

30

A Jack Schrinkel.

@ And where do you reside, Mr. Schrinkel?

A Midland, Texas.

Q By whom are you employed?

A TUnion 011 Company of California.

Q In what capacities are you employed?

A Reservolir engineer for West Texas Difision.
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Q Do you hold any degrees of higher education, Mr.

Sehrinkel?

A Yes, sir. Bachelor of Sclence in petroleum engineer-

‘ing from the University of Texas, 1950.

Q Are you s registered professional engineer in the State

of Texas?

A Yes, sir. I have been a registered professional en=

gineer in the stete of Texas for four years.

Q Would you please state to the Commission what your ex-

..periengg'ﬁih“bequsihge the date of your graduation?

A From March, 1950 to March, 1951 I was égélbjéa“bynfhé““‘““~

Pure Ol11l Company in an engineering capacity. From March, 1951 to
October, 1953 1 was employed by the gtandolin 0il & Gas Company
as an engineer in Andrews ahd Midland, Texas. Since that time I
have been employed bY the Unlon 01l Company of california.

Q And in what capacity did you say you were employed,
Mr. Schrinkel?

A Aﬁ'a peservoir engineer for the West TexasyNew Mexico
Division.

Q And does this West Pexas - New Mexico Division for whicﬁ
you are the reservoir englineer include the Tatum-Wolfcamp Pool in

Lea County, New Mexico?

B
vss, it does.

s
a Y ~

Q And in the course of your work for Union 01l GCompany,

has 1t been your duty to prepare certain studles with regard

124
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to this pool%

A It has.

Q@ Would you tell the Comml ssion,first,the number of wells

that have been drilled in the immediate pool area, Mp. Schrinkel?

A To date, there have been four wells drilled in the

Tatum-Wolfcamp Field, one of which is now flowing,‘two which are
pumping, and one which is a dry hole.
Q@ Were all opr any of these wells cored at the time they

wers drilled, Mr. Schrinkel?

A A portion of the pay section nas beenYCOred in each of

‘the four wells.

Q@ Have you had an opportunity to study these cores?

A_ Yes, sir, I have. .

Q Angd have you made a tabulation of data shown by these
cores together with certain 6ther data available to you and placed
it in a tabular form?

A Yes, sir, I have.

Q I hand you, Mr. Schrinkel, what has been identifiead as
Unionbil Company's Extiibit No. 6, and ask you 1if this 1s the tabud
latiénvto which you referreg?

A It is. |

Q@ Would you g0 through thig tabulation angd explain to
the Commission the significance of the data shown thereon?

A Zhibit 6 consists of pertinent information iﬁ a tabu-

lar form on the'Tatum-Wolfcamp Field. The‘discovery well and date

e T — e |
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was the Union 01l Company, et al No. l-6 Duncan "A," which was
completed September 26, 1957. Tke average producing 6epth of this
£f1s1d 1s 10,320 feet. The weighted average porosity 1s 6.7 percent
The welghted average permeabllity is six miiladarcles. The connatd
ﬁater saturation is 22 percent. There 13 no gas-oil contact.
-Q No gas-oll contact?
A No, sir.
@ You meanﬂé;; Qégé‘

A There is no gas cap, I'm sorry. ‘No gas=-oil contact,

no gas contact. “The oil-water contact is indefinite because of the4

thin pays. And the possibility of separate oil-water contacts for
each of the porbus zones which hgye previously_?qqp{brogght»qut,r
the gravity of the oil is 43 degrees API. The solution 'gas-oil
ratio is 1200 cubic feet per barrel. The bubble point from corre-
lation charts is 3,000 PSIG. The form;tion volume factor, 2lso
from correlation charts, 1s 1.69. The reservoir fluid viscosity
is 0.4 centipoise. The original reservoir pressure at &atum of
minus 6356 was 3904 ?SIG. The predominant drive is believed to

be water. The average pay thicknéss is nineteen feet. The o0il in
place per acre foot in stock tank barrels is 240 barrels per acre
foot. And the cumuletive oll production through August 31, 1959
-1s 156,794 barrelé. The current water production is less than 1
pefcent.

Q@ Mr. Schrinkel, I note that you have indicated the pre-

dominant drive in the Tatum-Wolfcamp Pool to be a water drive.

33
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On what factors have you tased this conclusion?

A Well, there are several reasons. The first reason is
that it correlates very well geolégically wlth the Bough Pool. The
second reagson 1s that we have obtained water ppoduction in the At~
wood Bradley and also in the well tq the south here, the Anderson -
No. 1 Anderson. Also, there has been no increase in -- no signifigant
increase in‘the gas-0il ratio of the pool, and most significantly

"{s the charucter of the pressure plotted versw 5 cumulative -produc-

tion.

@ What significance do you ses in’
against cumulative produotion? 4

A It gives as an indication that it is flatteningwhich 1is

characteristic of water drive fields.
Q Your apparent estimated recovery is goling to be greater

than it would be 1if 1t were solely a solution gas drive?

A Yes, it will.

Q Mr. Schrinkel, I hand you four core analyses which
have been marked respectively as Exhiﬁit 6-A, 6~B, 6-C and 6-D.
Are these the cores from which the tabulations identified as Ex-
‘hibit 5 were made?
‘f‘ A Yes, slr, they are.

Q Mr. Sochrinkel, have you had an opportunity to study
the production history of the Tatum-Wolfcamp Pool?

A Yes, sir, I have.

Q@ And have you prepared a tabulation of the production
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~of this year produced 1

 Patum=-Wolfcamp Pool, Mr. Schrinkel, which of the three producing

history of that pool?

A Yes, sir.

Q I hand you Exhibit No. 7, and ask you if this is the
tabulation to which you refer?

A It 1is. Exhibit No. 7 sets out the monthly production
of each of the producing wells in the Ta@uMPWOlfoamp Fiéld‘ since
their coﬁpletion, and also lists the cumulative field production
and the monthly fleld production. You'll note that Anderson No. 1
in August produced 36l barrels for a cumulative production as of
August 31st, 1959 of 8020 barrels. Duncan "A" No. 1-6 in August

129 barrels for a cumulative production

to the end of the same period of 68,475 barrels. The Duncan "B"

No. 1~6 in August of this year produced 3,984 barrels for a cumula;
tive production of 80,299 barrels. The cumulative production from
these three wells as of August 3lst, 1959 was 156,794 barrels.

Q Looking at this tabulation of oil production from the

wells is the best well?

A Well, 1t's-evident when examining +this Exhibit that
Duncan "B" No. 1=-6 has a cumulative -- has a cumulative production
higher ﬁhan the sum of the other two wells, and is also producing
roughly three times the sum of the other two wells.

Q Now, is there any explanation for the extremely low
production of the Anderson No. 1 Well, the 80,299 barrels?

A Yes, sir, there is.
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tive of the fielqg @3 a whole

Well, 71 feel that the Duncan

1-6 rapresgent mogt
representntivp Of thig ¢

/ Q Mp, Schrinkel, have you tabluategq the various we13} tests
that have been taken in ¢

he Tatum-Wolfcamp Pool since the date of
discovery of thig pPool?

Yeos, 8ir,

R.W.Dun- /
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tubing pressures; or 1f they are pumping, their strokes per min-

ﬁte, length of stroke and the o1l production percent, water and
hibit 8 consists of & gummary of the bottom hole ﬁressure tests

wells in the ratum-Wolfcamp Field.
Q How many of the three producihg wells, Mr. Schrinkel,

‘are presently on artificisl 11£%7?

MAR 16 and the Anderson Nb. l.

Q Mr. Schrinkel, have &ou prepared a graphic jliustra
oﬁ the various pressure tests that have been taken on the produc-
fiﬁg wells in the Patum-Wolf camp Pocl together with the production
history of these wells?

A Yes, sir, i have.

Q 1 hand you what has been marked as Exhibit No. 9, and
aék you if that is the graphic {1lustration to which you refer?

A It 1s.

Q Will you please explain the significance of this Ex-

Hibit?

Tatun-Wolfcamp Field. starting at the top, youtll note that the

pressuresfor the Anderson No. 1 are denoted by the squares. The

gas-oll ratio at each of these periods. The bottom portion of Ex-

which have been taken at a datum of minus 6300 feet for these same

A rwo of the wells are nowW on aptifical 1ift, the Duncan

A Exhibit 9 sets out the bottom hole pressure history by

well and the production history by well of each of the wells in the

bottom hole pressures for the; Duncan "A" No. 1-6 are denoted by the

ilony

e —
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nx® . and the Dunéan -=- and the bottom hole pressures for the Dun-
can "B" No. 1~-6 are denoted by the circles. In slant lettering to
the left of each pressure point well to the lert and in some in-
stances to the right are the actual measured bottom hole pressures,
and the number in the parenthesis indicates the number of hours
each well was shut-in prior to obtaining pressure. At the bottom
of the graph is the monthly oil production for each well plotted
on a'semi-log rhythmic scale, to which sets out the monthly pro-
duction from each well, and also enables us to make some estimate

of the future trend of production.
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graphic illustration?

A Yes, sir, I have. The gas-oil ratios are éé“thefaveraée

field gas-oil ratio is the dotted line which appears in the lower
one~-third of the graph, in this maze of polnts, you see, using
 thé same symﬁols as appear at the top of the graph, each -~ the -
gas-oill ratio for each well can be obtained from that. |

Q@ Have you also indicated the point at which artificial
lift equipment was installed on the two wells which are now using
artificial 1ift?

A Yes; sir, I have. Those are get out -~ yout?ll notice
that the ~- this 1s rather hard to read, but the Anderson No. 1
pumping equipment was installed in January of 1959, and that pump-
ing eqﬁipment was installed on the Duncan "A" No. 1-6 in February

of 1959.
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Q@ I note in the lower portion of Exhibit No. 9 that you
have a dotted extrapolation of the production of the two better
wells, that being the Duncan "B" No. 1 and the Duncan "A" No. 1.
Would you pleasé explain how you arrived at that particular extra-
polation of production?

A Well, the dotted lines represent my interpretation of
what the future producing rate of these two wells will be. Youtll
o " | notice that on the upper curve for the Duncan "B" No. 1-~6, that
‘for the last six months period the production has been declining
from this well at approximately the same rate as the extension of
| this dotted line. Based on this informavion, I felt that the de-
c¢line of the Duncan "A"™ No. 1-6, or the lower dashed line,would
— follow the same trend as the stronger producer.

Q Now, did you liave any other aild 1in establishing the
: slope of this decline? ‘

’ | A Yes. I examined the production history of the Bough
- “ Pool to the north. The Bough Pool in 1957 produced - . 326,322
.éﬂéi,; barrels. In 1958 this produétion had declined to 224,650, for a
decline of 101,672 barrels compared with the previous period, or
a decline of 35 percent yearly.

Q@ Do you feél that the producing characteristics of the
Bough Pool and the Tatum-Wolfcamp Pool are sufficleatly similar

as to use the decline in the Bough Pool as an ald to estimating

the ultimate recovery from the wells in the Tatum-Wolfcamp Pool?

A I certainly do.
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’common aquifer in the Wolfcamp. Other characteristics are that

ment pressure. And the reason for selecting that particular

Q Upon what similiarities have you found to exist?

A Well, the -~ of course, the indicated decline rate herd
was from the Duncan "B" 1-6 which checks within engineering accur-
acy the decline of the Bough Pool that has beenvobsefved in the
past. Also, in my opinion, there was strong evidence that both of

these fields are water drive filelds which are connected through a

the Bough Pool also has thin porous streaks in the Wolfcamp forma-~
tion, and the similiarity in my opinion, 1is very great.: — -

Q What is the estimated ultimate recovery for the Duncan
"B" No. 1 well, as shoﬁn by your Exhibit No. 97

— A Mr. Cooley, I don't have that righﬂ here in front of
me. T combined the two In my estimate, actually. That was the
Duncan "B" 1-67 |

| \Ql ‘ng.

A From an extrapolation of the decline curve on this Ex-
hibit, my estimate of the ultimate recovery for the Duncan "B" No.
1-6 1s 206,000 barrels. Using the same method, my eétimated re-
covery from the Duncan "A" WNo. 1-6 is an ultimate recovery of
107,000 barrels, which is a total of 313,000 barrels for these two
wells, |

Q Now, is that based upon a 300 pound abandonment pres-
sure?

A No. That is based on a 300 barrel per month abandon~
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abandonment pressure s the.fact that I felt like the economic
1imit would be 300 barrels per month per well, due to the fact
that 1t 1s anticipated that we will have to pump large volumes of
water along with the oil in the future, and, therefore, we would
have & high‘economic limit.

Q@ Your lifting cost - at the depth which you ere now
dealing, averaging 10, 300 feet, would be 83 great at that late life
of the pool? '

A Thatt!s true.

Q Mr. Schrinkel, have you attempted to construct a pres-
sure production decline curve for the Tatum-Wolfcamp Pool?

A Yes, sir, T have. |

Q I hand you nhét has been marked as Exhibit No. 10, and

ask you if this 1s the decline curve to which you refer? |

A It is, yes, sir.

Q Would you please explain what is shown on this Exhibit]

- A Exhibit No. 10 is a plot of bottom hole pressure and
gas~oll ratio tests versus the field cumulative oil production.
Immediately under the legend is again the symbols used to desig-
nate the various wells, +the squarse for the Union 01l Company, et
alts No. 1 Anderson, the "X" for the Union 01l Company, et alts
Nb; 1 "A" Duncan, and the circle for the Union 0i1 Company, et alt
"B" Duncan. Near the top of the graph 1s a red dashed line

indicates the initial field pressure of 3,90l PSIG as mea-

Jn the discovery well, the Duncan "A" No. 1-6 on QOctober 19,
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1957 bvefore any production had been obtained frcm the pool. This

is the initial fleld pressure, <gppr0ximately three~fourths of an
inch on this well. Well, I might clarify that a 1ittle bit. This
black declining line here repregents my interpretation of what the
true reservoir pressure in the Tatum-Wolfcamp Field 1s. This
point, approximately three-quarters of an inch down the line, re-
- : presents the initial field -- the initial pressure as measured in
the Duncan "B" 1-6 before any production had been obtained from
this well. ‘And you!1ll note that the pressure in thls well was

300 ~-= T mean 3,68l pounds per square inch after a shut-in time of
one hﬁﬁdred two hours, and represents a drawdown of 220 pounds froﬁ
the initial field pressure of 3,904 PSIG. Now, the other points

Py A

WWVHﬁﬁiﬁh”ébﬁééffﬁﬁaéiﬁéiiﬁmfﬁiﬁ'bx‘cx line are measured pressures and
‘u }f; ‘; their‘corresponding shut-in times for the Atwood Bradley No. 1 and
'(éﬁéf : 7 the Duncan "A" No. 1-6;

. Q "IS that the Anderson instead of the Atwood Bradley?

A I beg your pardon. It is the Anderson. The Atwood
kBradley is a dry hole, therefore, it has no pressure. The reason
fag - that =~ now, these points, in my opinion, aré not representative
i;:i of what the true field pressure was at the particular time that
'”; they were taken. Now, the reason for that, in the case of the |
Anderson No. 1l,is the fact that we had this completion difficulty,

which we have previously referred to, and it is simply due to the

fact that we had destroyed ths capaclty of the well so much in our

completion procedure or remedlal procedures that, in my opinion,
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well was still building up at the rate of approximately 30 PSIG.

‘Duncan "B" 1-6, on July 27, 1959 -- 27th, 1959 -~ we obtained a

the pressures were not bﬁilding up to the trﬁe pressurs at the eﬁd
of that time. Now, the pressures denoted by the "X" ' which

are those obtained on the Union 0il Company's No. 1 "A"™ Duncan, or
the subsequent pressures after the initial field pressure also
fall below this line which I belleve to be representative, On this
bottom hole pressure obtained September 27, 1959, on tle Duncan "B
No. 1, which is in the center of Exhibit 10, with a pressure of
1982 pounds, on- that particular point we had a pressure buildup
curve. In other words, we measured the pressure. We had a con-

tinuous recording of the bottom hole pressure in this well and we

43

found that at the end of 7l hours the pressure in this partieular | —— —

So we dontt feel like that pressure is repr?sentative. And, al-
though, on this subsequent pressure, in the same well of 2119, we
had not been producing the well as hard, 1f youtll look back at
the previous Exhibit, and we feel like it is a little bit closer

to what the true formation pressure is. Noﬁ, on going back to the

bottom home pressure at the end of a 72~hour shut-in period of
2,752 PsSIG.

Q Is this the point that is shown along your decline
curve as being the next to the last point?

A Yes, if is, Mr. Cooley. Now, on September the 1lth,
1959 we obtalned a pressure in this same well, the Duncan "B" 1,

of 2,740 PSIG at the end of the shut-in time of 108 hours, This
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point also was at the end of a pressure buil&ﬁp test, and although
the pressure was not completely built up, it had gained only 8
pounds in a 2lii~hour period and within the limits of abcuracy on
the equipment itself, reachinz very near the stabilized bottom
hole pressure, so that 1s the reason that we chose this line as

we d1id.

Q Then, to recapitulate the pressure decline as you have
shown on Exhibit No. 10, is a point drawn betwéen the initial
field pressure in the "AM" 1 Well, the initial pressure in the "B"
1 Well, and two subsequent pressures at later dates on the "B">1‘~
Well?

4 hat is correct. e

Q Does thias pressure curve as you have constructed it,
also conform to the estimated recoveries which you have, which
you belie#ed you were going to get from these two wells?

A No, sir, 1t does not. In a water drive fleld 1t is
impossible to forecast the ultimate recovery from a~simplé extra-
pOIation of the pressure decline curve.

€ The replacement of the produced oil with the incoming
water tends to hold the pressure up, does it not?

A That is correct. |

Q Have you also shown on Exhibit No. 10 the GOR history
of the Tatum-Wolfcamp Pool?

A Yes, sir, I havé. The significance of the ==~

Q@ How 1s that portrayed,first?
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| arive solely rather than a water drive?

A Well, the gas-oil ratio history is portrayeé ;fvtﬁg
green line near the bottom of the graph, and 1s, the legend for
this graph or the scale for thls graph, appears-at the pight of. -
Exhibit 10. The significance of this curve is that the initial
gas~o0il ratios in each of the wells were with the limits of accur~
acy of measurements very very or practically identicai and have
not-increased any slgnificant amount.

Q Mr. Schrinkel, in a pool of the comparatively smallnesd
of the one with which we are dealing here, also taking into con-
sideration the thickness of the pay, wWould this gas-oil ratio ber—
formance be characteristic of the pool if it had 2 solution gas

A No, sir. Consldering the small emount of oil in place,
I woﬁld'say that we would have a much more raplid gas~-oll ratio in-
crease if it was producing ongasgds drive.

Qk The pressure iﬁ all of the wells that are now producing
in the Tathm-wdlfcamp Pool are all below the bubble point, are theﬁ
not?

| A Yes, sir, that is correct.

Q@ Mr. Schrinkel, from the pressure performance that is
portrayed here on Exhibit No., 10, can you draw any conclusions as
to the ability of the production from one well to affect the pres-
sure in other areas of %the pool,or in plainer words, the degree of
cormunication in the Patun~Wolfcamp Pool?

A Well, the fact that the initial pressure in the Duncan

DEARNLEY - MEIER & ASSOCIATES
GENERAL L AW REPORTERS
ALBUQUERQUE. NEW MEXICO
Phone CHopel 3-6691




: e 6
"B" 1-6 was 220 pounds lower than the initial reservoir pressure

of 3904, after a cumulative production of only approximately

17,000 barrels, in my opinion, definitely indicates that there 1is
cormunication between these two zones which are some 3300 feet apart.
Q@ You say these three wélls -are somé 3300 feet apart?
A Yes, sir,
Q wés the initial pressure on théN’o° i "B" Well taken .
over g 10ngér period of time and thus given a greater opportunity

to build up than was the initial pressure for the pool?

A Yes, sir, it was. Tﬁat is correct.
Q Now,rin comparing the permeabilities found in the thred ..

producing wells in the Tatum-Wolfcamp pool, which of the three wells

- , has the worse permeability?

%

A Well, our core analysis data indicates that the dis-

(R SRR S ol

‘covery well, the Duncan "A" 1-6, had the poorest permeabilit& from
the inrormation that we ha§e.

Q .And that's from the core analysis?

A From the core analysis data, it indicates that it hes
much poorer capacity than the Duncan "B" 1.

Q@ But dispite this fact, in a relatively short period of
time with the very comparatively small amount of oil production,

the pressure was drawn down to a conslderable degree before the

; drilling of the "B" 1 Well, is that correct?
A Yes, sir, that is correct.

Q Can there be any other engingering explanation for this
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re could be no other explany-

A Well, in my”dpinion, * the

this particuler case. \
Q In this particular'case? Jg
A Yes, sir. |

q There could be other explanatlons in aifferent types
e were anomalous conditions‘occurring through-

could there not?

Yes, sir, thatt!s correct, or we could have equipment

A
tests,

qualified pecple were not obtaining these

not the case in this particular instance.

el ﬁhat both of these

was
presgures are definitely

Q@ Do you fe

A Yes, sir, 1 do.

qQ ‘That 1

s, within the degree of eprror of the machinery

A Yes, sire.
available

which have pheen made

Q From thé core aﬁalyses
Pool area, have you

n the TatumFWOlfcamp

u on the four wells 1
imate of the amoun

volumetric est gt of oll

e recovered from this entire pool?

that can b
A Yes, sir, I have &
@ I hand you what has been marked as Exhibit No. 11, and
“"-——~'*"**“—*“’”’““‘“““ N
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A

ask you if that 1s the caloulation on the volumetric basis to Qﬂ;gﬁ
you refer?

A | It is.

Q Will you please go through in some detail and explain
to the Commission the significance of this calculation?

A The‘volumetpic recoverable oil reserves for the Tatum=
Wolfcamp Field have been calculated by the standard volume
method. The oil in place for each acre foot is equal to the con-
stant 7,758 b;rrels per acrerfoot,times the average porosity, timed
1 minus the connate water séturation, all of which 1s divided by
the formaﬁidn volume factor. This works out to be the constant
7,758 multiplied by the porosity  of 6.7 percent.

Q Where was this porosity ohtained again, sir?

A This porosity value is the weighted average porosity
from the core analysis data.

Q And:as you proceed through the reserves estimate,please
inf&fm th& dommission the source of all of your other variables.

A The connate water saturation of 22 percent was calcu-
léﬁed from the electric logs obtained in the field, and the forma-
ticn Qplume factor of 1.69 was obtained from Standolints correla-
tion charts, using the initial gas~oll ratio of 1200 cubic feet
per barrel and other informatioh. All of thils works out o indi-
cate that we have in the Tatum-Wolfcamp Field 240 barrels of stock
tank oil in blace originally per acre foot. Now, based on analogy

with the Bough Field and the ranges of recoveriesz which can be

)8
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kcover& factor for this field to be 45 percent of the oil which was

reasonably expected from a water drive fleld, I estimated the re~

originally in place.

Q Mr. Schrinkel, what is the recovery factor in the Bough

Pool? A
| A I believe that fifty percent was, in that range, the
range of recovery that myself and others have préviously arrived atl

Q Now, you have saild that there are strong similiarities
between the Bough Pool and. the Tatum-Wolfcamp Pool. Why is it that
you have not used a 50 percent recovery factor rather than the 45
percent which you select? _ _ »

A Well, itts a matter of judgment, in my opinlon. I
felt like this fleld was maybe not qulte the quality of the Bough
Pool, which we have used for analogy, and itts strictly based on
experience and looking at the Information is what I bulleve it
is reasonable to recover. _ »

Q@ And I take 1t, from the comparison of all the known
factors in both pools, it is your opinion that thg recoveries will
be somewhat but slightly less than,in the Tatum-Wolfcamp Pool, than
they would be in the Bough Pool?

A Yes, sir, thatt!s corresnt.

Q Will you proceed, then, with your estimate?

A Well, as has been previously testified to, 1t is be-
lieved that the productive area of the field will be 1,040 surface

acres. Uslng the average pay thickness of 19 feet, gives us a
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volume or the estimated volume of the South Tathm-Wolfcamp‘Fieid‘-
of 19,760 acre feet.

Q Now, where diq you obtain the average pay thickness or
19 feet, Mr. Schrinkel?

A From the core analysis and electric log information.

Q Proceed

A Then, to estimate the recoverable o0il in the Tatum-

Wolfcamp Field we take the recovery -in the = recovery per acre

feet, which was 108 barrels per acre feet and multiply this times

our 8stimate or volume of the field, or 19, 760 acre feet and arriv4

at the recoverable oil for the ‘South Tatum or for the TatumeWolf-

camp Field to be 2, lhO 000 barrels.

Q Now, this calculation is, or course, necessarily basged

9on the assumption of the exact correctness of the estimate thag.

‘Mr, Dunn made, that there would be 1,040 productive surface acres?

A Thatts true.

Q Ana if that figure varied, this would necessarily vary

A Thatt g very true.

6u1ation Oof recoverable oi] in the Tatum-Wolfcamp Pool, have you

attempted to make g production decline estimate, using the produc-

tion decline methoq of calculation, rather than the volumetric cald
culation?

A Yes, sir, T have.

Q I hand you what has been marked as Exhibit No, 12, andg

S
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A It is,

Q Would you explain this Exhibit to the Commission,pleasd?

A Exhibit 12 15 a recoverable reserve estimate by the
production decline method for the Duncan "A" No. 1-6 ang the Dun-
can "B" No., 1-6. fThe total estimated ultimste recovery for thege
two wells fg 313,000 barrels, which was obtained from the produc- ;

tion:versus versus time decline in Exhibit No. 9. 7If we further

dediéhte 160 acres to ﬁhese tWo wells and use the average ray -

: v§ thickness of 19 feet, we get an estimate recovery per ‘acre foob

for these two wells of 103 barrels per acre foot,

Kif}.f ; : Q Thank you, Mr. Schrinkel., Mp, Schrinkel, &3 reservoir

o | @ngineer for your cbmpany, does it also fall within the purview or

your duties to attempt to determine with the greatest degree or

Pt el 2

3 - accuracy possible the development from an economic staﬁdpoint of any

-

particular prospect that your company might darill? -

A It certainly does.

RN e By

"f? Q@ Have you attempted to évaluabe:.: from an ecOnomic‘stand

polnt the poésible prospect of drilling the Tatum-Wolfcamp Pool on
lo-acre space as compared with the drilling of the same pool on
80-acre spacing? ]

A Yes, sir, T have.

Q@ I hand you what has been marked -g Exhibit No. 13, and

ask you if this is the calculation to which you refer? .

A It is,

~
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Q W1ll you please proceed to explalin what is shown there~

on?

A Exhibit 13 1s an economic comparison of }O-acre spacing

versus 80-acre spacing for this field. Using information that has
been previously developed, the area which we reasonably expect to
be productive is a thousand and forty acres. If it is required to
drill this well on jO-acre spacing, we will> it will be necessary
to drill twenty-six wells., If the field is developed on 80-acre
spacing, it ﬁill be necegsary to drill only thirteen wells. Now,
before we get to the investment cost here, the actual well cost
on the development to date on this field is as follows: The Union
0il Company et al No. 1 Anderson cost $2u2,u99 to drill, The Unidg
0il Company et al No. 1 Atwood Bradley cost $197,317 to drill. Th
Union 011l Company et al No., 1~6 Duncan "A," the discovery well,
cost $429,365 to drill.. The Union.Oil Company et all No. 1-6
Duncan "B," the most recent well, cost $187,078 to drill, for a
total investment of the field of$1,056,259 to date. Now, these
figures do not include geophysical and land costs which would make
the investment in the field even greater. These figures were ob-
tained from our accounting records, Mr. Cooley.

Q@ Now, Mr. Schrinkel, isnt't% there in those figures you
have just read one more or less inherent error in charging the en-
tire expense of the discovery well to the Tatum-Wolfcamp Pool?

A That is correct. The discovery well was a Devonian

test, and that 1s why the well cost is so much out of line with thé
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| others. Alth;ugh -

Q Disrégarding that well,” then, the other three wells
cost in the neighborhood of $200,000 ﬁpiece to drill?

A That is correct, Mr. Cooley.

Q@ Well, I note on Exhibit No. 13 you heve used a figure
of $180,000 per well for the future wells that are to be drilled
in this poél?

A Tnat is correct. We believe on the fact that as we
4§ﬁhyakpenieﬁse in the field +that we can drill thé wells for that
sum., I meén, making use of the knowledge that we obtained in the
drilling of the other wells. |

Q@ As development wells, you wouldntt expecﬁ to core
quite as much as you would on the earlier discovery wells?

A VWell, that is possibly true. |

Q@ Then proceeding with the estimated cost of $180,000
for sach additional development wéll, will you continue with
youf analysis? ‘

A  Yes. For 80-acre spacing or twenty-six wells, it
would require an investment of $,680,000.

0 T believe for 80-acre spacing, Mr, -~

]

A Itn sorry. For lj0~acre spacing and twenty-six wells
' it would require an investment of $);,680,000 for B80-acre spacing
or thirteen wells, it would require an investment of $2,34,0,000.
The estimated ultimate oil reserves, as have been previously

calculated for this producing area, are 2,140,000 barrels, and we
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have assigned no gas reserves to this particular fileld b;cause of
the lack of gas ~- of a gas connect;on, and the gas volumes are not
large enough tojustify the installation of any gathering system in
this field.

Q Now, is the 2,140,000 barrels, the volumetric calcula-
tion that you made earlier -~

A Yes, slir.

Q =~ rather than the production decline method -~

A That'is correct.

Q@ == and it was slightly the higher of the two, was it
not?

’ A Yes, sir, that is correct.

Q Then, would you proceed to tell us what operating in-
come you would expect to receive on the basis of this production?

A Well, we are recelving three dollars and one cent fof
this 0il and no value assigned to any gas production, so the gross

revenue 1s three dollars and one cent per barrel. Under costs,

Royélty‘is sixty cents per barrel, trucking to the pipeline is
twenty~-six cents peﬁ barrel, and the 1lifting cost is very conservasg
tively estimated at twenty~six cenits per barrel. We feel like over
the life of this property, if we have to or when we start lifting
these -—'artifically lifting these large volumes of water, the
twenty~six cents per barrel is going to be a pretty optimistic

1lifting cost, and those figures total up to be $1.30 per barrel,
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Dollarg?
A

>I'm Sorry, dollarg,
$3,660,000.

Get a net_opérating revenus of
If we subtract the investment of $,680,000 for de-
velopment on 4O-acre Spacing from thisg revenue, we incur g loss

of $1,020,000, or a losg of $39,200 per well, Going furtﬁer, ir
We develop thig field on 80-acre spacing,

$1;320,000, Or a profit of $101, 500 per well on 8n investment of !
$2, 31,0, 000, :

We will show g profit of |

Q

011 Company responsible fop recommends

tions for
in thig pool

» could you recormend to your manage

pool be. developeq on li0-acre spacing?

future activity

ment that this /

A T coulg not.

Q@ Do you feel that any ¢

€ on this pool? '

: |
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A Well, T think it is obvious that development would
cease. -

Q Mr. Schrinrel, in light of all of the knowledge and
data which has been made available to you, as a result of your
study in the Tatum-Wolfcamp Pool, I would like to have your opin-
ion as to whether or not you feel that one well can efficiently
and economically drain and develop 80 acres in tﬁe Tatum-Wolf camp
Pool?
| A Well, in my opinion, the informatiog that we presented
here todey indicates to me that one well will drein at least 80
acres. Now, the reasons for these are: first,the difference in
the inltial pressures before prodﬁctionvbetween the Duncan AT 1.6,
which was the discovery well, and the subsequent pressure after
production of approximately 17,000 barrels in the Duncan "B" 1-6
before any production, This indicates that we have communication
or Interference over a dlstance of at least 3300 feet. And, sec~
ondly, the production performance of these wells indicates to me
that they will procduce far in excess of the actual recoverable oil
in place under a ljO-acre tract as determlned from core analysis.
And third, the correlation of an actlve,or the idea that we have
an active water drive in the field coupled with these pay section#
which are isolated by limestone barriers,indicates to me that we
will get very high flushing efficiency over long distances, which
is charecteristic of a frontal drive displacement,' what we call

a frontal or more nearly could be described ag acloose  fitting

po
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with the development on 80-acre spacihg would result in any signi~

piston,pushinp ' this oll to- these vells.
Q Well, in view of these factors, Mr. Schrinkel, do you

feel that development of this pool on 80~-acre spacing as compared

ficant quantity of oil?

A T do not._’

Q You feel that the ultimate recovery of the pool on 80~
acre spacing would be just as great as it would be on LO-acre spac-
ing for all prgctical purposes?

A Yes 'siv, I do.

MR. COOLEY: No further questions.
MR. PORTER: Anyone else have a question of Mr. Schrin-
kel? |
| ' CROSS EXAMINATION
BY MR, PAYNE:

Q Mr. Sohrinkel, I believe you testified that the casing-
head gas was being vented at the present time, 1s that correct?

A That is correct. |

Q@ How much casinghead gas do these wells make, is it
substantial?

A ﬁell, our curreni gas-oll ratio -~ if you'll note, the
Exhibit is spproximately i500 cubic feet per barrel, so we can
multiply that volume by our August production. Itd say this is
approximately 7,000 MCF per month, which is not a significant

quality.
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Q 8o in all probability, there wouldntt be any connec~
tion, then?
A That is true.
Q This prbpoqed location, is this a drilling well or just
staked or just proposed?
A I believe thét we have applied for the location. I ‘
dontt know. ’
A Q Do you propose to drill'this well no matter what spac-
ing the Commission establishes, whether )jj0 or 80?
o A Yes, sir, thatts true. A B
Q Now, why are you going to do that when you are going to
iose $39,0007 You dontt have an off set obligation, do you?
A ‘N‘o, sir. We might feel that we might be able to drain
even larger areas than 80-acre spacing.
Q@ In other words, while you don't believe in developing '
| this field up on 4O, the fact that you drill at 4O, you still feel
that that particular well will drain more than 407
A Yes, sir, I certainly do. |
Q Now, did you take any bona fide interference test?
A No, sir, we have not. We have not taken conventionsal
type interference test. Now, the drawdown of this initial pres-
gure on the Duncan "B" 1 is an interference test. You get more
conclusive test thanﬂyou do the conventional where you flow one N
and try to ~-=-
» Q You feel that shutting in one well and flowing the othepr
Phone CHapel 3.6691 ‘
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one wouldntt give you any additional valuable data on drainage
radius?

A Well, it would be very helpful. We would ses that,
the pressure decline in the shut-in well while we produce the other
one.

Q wa, I believe you testifled that this-bressure indi-
categ =~ fhis pressure drawdown indicates that one well, your 1 "A"
is affeoting your 1 "B" and vice versa?

A Yes, gir. | ¢

Q Now, fhe fect that it 1s affecting is not the same, is
it, as saying that the one well can drain efficiently,all the inter
vening acroage between the two?

A’ kwéll, thatts a rather difficult question to answer with
the type.of geology we have, where we have these thin pay seotions-
isolaﬁed between these limestone stringers or isolated between
“imperiidus>11mestones; we got what we call a frontal advance type
diaplgc§m§nt. In other words, the water, wherever it may be out
heré, is—pﬁshing thé 01l into the areas of lower pressure, and a
characteristic br'that>typ§ préducing mechanism is that it is very
efflcient. In other words, as we gét out from the wells, this
front tends fo become a circle,in a case like this, where we have
rno permeability barriers in the area.

Q@ Well, now, i8 this an edge water drive you are talk-
ing about?

A Well, itv's --.a frontal advance type displacement 1is

L
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not v~ It can be an -edge water drive op 1t can be g circular drivel,

In this cage 1ttg similar to g displacement mechanism, 71p other

words, if we hag 8, oh, letts say g pipe and our figt was about
the same size of thig pive, and filled with water, and we pushed it
in there, we would get g pretty effective displacement. If you

transléte this to g plane where you have thig plstonlike force on

the edge of the field, you get whatts known as frontal advance,whic
hes'characteristioally very effective flushing efficiency. In nmy

opinion, thig field would be much blacker than 1t 13 ir We werentt

MR. PAYNE: Thank you,

QUESTIONS BY MR. NUTTER ¢
: Q Mr. Schrinkel, wetvye heard quite g little bit about the

Bough?Pool~today; Jyou compared it on severgl Occasions. Hoy doeg

A Well, Hr. Nutter, we hag some work done by our Roswel]
'geologic == our Roswell geologic office, which they sent to our

Hidland office a good number of copre analyses, which they were ap3]

values in thig field ranged from three to g high or thirteen per-
cent. Now, T believe thattg right, and ittg more or less of g
matter of how Jou want to -weigh those porbsities to obtain what
You think 1s the average fielg porosgity. My own particular intep-
Pretation of thig data was that the porosity was Somewhere between

five to elght bercent, ang thatts about a8 close ag T could tell

. \M ———
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{ extrapolated the decline for your Duncan "B" Well No., 1l=6 ==

you what I think it might be.

Q Didntt you say that this 6.7 percent porositj was
derived from the logs?

A That was derived primarily from core analysis data, ad-
Jjusting the intervals for electric logs. You take a zone of this
meager porosity, it is very difficult to make accurate electric
log cal&ulétions when yéu_start getting down in the lower porosity
ranges. These represent the core porosity permeabibities.
These are coée porosities?
Yes, sir.

What was the range of those?porosities?

.80 P O

Well, wetll have to look at those Exhibits.

Q I will withdraw that question, sir. Wetve got that
here, the core analysis. I hadn't looked at those.

A Yes, sip.

Q 'New, op this Exhibit No. 9, Mr. Schrinkel, you have

A Yes, sir.

Q@ -~ based on the production for the last five or six
months, I believe, primarily, is that correct?

A That is trus., The Duncan "BY 1-6; yes, sir.

Q How long has it been since that well was capable of
making_the top allowable,for the pool, I should say?

A Well, I dontt know, Mr. Nutter. I would assume that th

at
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occurred in #May of 1959,

Q@ Since May it hasntt been able to make top allowable?

A  Yes, sir. This is -~ each of these leases afe one-well
leases.

Q So since May this represents the capacity of the well
to produce? |

A ‘Ybs, sir.

Q Now, is that -- on one of the Exhibits I notice tubing

pressure, Exhibilt Ne. 8 for the Duncan 1-6., TIs that the flowing

tubing pressure there, that 630 pounds, or is that shut-in pressure

A  Thatts flpwing'préSSufe. Now, I might qualify that
point, that that'flowing test was the day after we obtained this
most recent bottom hole préssure for this hearing. In other words,
the well had a built-up pressure, and this represents a flush
test.

Q Well, pow,'this -~ in other worda, this well is -~ it
made 178 barrels on the test?

A Yes, sir, which is certalnly capable of making the al-
lowable based on thls test, but like I say, this test was obtained
the day after we had had the well shut;in for a hundred and eight
hours., A

Q So there had been a bulldup of fluids in the vicinity
of the well bore?

A Yes, sir.

Q@ What is the normal flowling pressure for the well?
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A Well, I really dont't know other than what information
wé have hers. I understood from our foreman 1n telephone con-

. versationé that the flowing tubing pressure was in the order of
about ;20 pounds before this period -- before this shut-in period.
In fact, I believe that X have that. |

Q Isntt that rather unusual, Mr. Schrinkel, tor a well to
have such a‘high flowing pressuré and‘sﬁill not be able to make the
ﬁllowable?

A' well, not necessarily. All these things are a matter
of degree. The only way I can answer that question is that we have
a f1eld over in West Central Texas there that some of the wells
have flowing preésures of 75 and 100 pounds per square inch, and
yot theyll only make 3 and l} barrels of oil per day. I mean it
is a funétion of permeability of the formation and how effective
the completion 1s, or the PI to get back to 1ts function of how
great the PI is and what the gas-oil ratio is.

" Q And do ybu think there is a possibility that these al-
lowables in this pool may not be too high? '

/A No, sir, I dontt think that from the way our bottom
holé pressure has tended ﬁo level out that they are.

Q Well, now, there is only one well‘that has had bottom
hole pressure level out? |

A That*s.true; but in any field -- in any field, in fact,
I vwould say that in the West Texas-New Mexico area, that probably

75 percent of the wells dontt build up in the end of a three-day
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80-pound pressure increase in the 24 -~ comparing it with the pres-

sure obtained in the previous 2h=hour period. Now, the accuracy of
this equipment is in the order of one~-tenth of 1 percent or one
pért in a thousand. So, we are getting down near the range of wherg
if we had the arrow working against us both ways we are just about
built up, you ses.

'Q Now, on your Exhibits 11 and 13, you assume a produc-
tive area of 1040 acres. Now, Mr. Dunn testified that he thought there
was oil production all the way up ‘to that minus 6350 line, although
it may not be of sufficiént’quantitieé to justify drilling a well
out there. Do you think some of this oil may come out with this
.fréntal advance piston movement that you’were discussing a while )
‘ago? - | Ce {
A Yes, I think so.

‘Q You haventt taken that into consideration in your

economics, have you?

A  No, sir. These economlcs are based on our best inter-

pretation of data,as is anything.
»Q That area outslde that 6300 foot line is probably twice
as big as the area inside the 6300 foot line, isn't 1t?

A Well, T would say it increased the size of the area 25,

30 percent. Just looking at the map here. Géology, as wellwi '
as engineering, is an interpretative sclerce.

Q@ There are wells inside that can be produced from that

inside, that 1040 acres, is that right?
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A There 1s a possiblility. If it is out there, the;; is\
h a8 possibility that we will produce avpdbtion of 1t.
MR. PAYNE: That just shows theycare -afatning 80:seres,
doesntt 1t, Mr. Schrinkel?
A Weil, I suppose. I didnt%t qulte understand.
Q Weil, same of this oil, if it should move in would help
the Commissionts picture of wells?
A We certainly hope so. 7
Q You stated:also, Mr. Schrinkel, that you didntt have any 3
gas oconnection in the fleld and that you were only venting or flarf
ing about 7,000 MCF per month. Now, that's with the three existing
well8?
. | A Yes, sir.
i Q As tlme goes on and more wells are drillsd, there will
TZprobablj be more gas produced?
| A Thet's true. |
Q THow far is it to the nearest gas gathering facility?
A Itm not too familiar with the area,to be truthful.
Actually, I think Mr. Dunn here might. Do you know?
. MR. DUNN: I believe that it is within ten mi}gs\of the
" |El Pasc -~ I think it is within four miles of the pool are;, the El1
Paso high pressure line, That would require high compression to
inject gas into that system.
A The nearest gasoline plant that I know of, I am not
familiar with the plants at all, 1is the Denton or I believe Townsehd
o X -
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You may be @Xcused,

.

cation?
A I Previously made that recommendation.
Q  That you would op would not?
A Woulg not recommeng uo-ecre development.
Q Also Some question ¢oncerning intefference tests., 1
believe you testirieg that two ~- that three Producing wells at the

A Well, we could puij the rogs

test ir 1t were requireq,

Q
A

and conduet ap 1nterferen e

What woulg such a tegt cost?

Well, gag far gg dollar expenditure,

I woulg say that
an interference test between

the Duncan mpn

1 and the Duncan mpn
1-6 woulq cost in the neighbo

rhood or $1500,
of broduction,

not ¢ounting the loss

N
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Q@ What would the loss of production amount to?

A  Well, the -~ if we saw fit to put the pressure bomb in
the Duncan "A" 1-6, which is currently producing approximetely 1400
barrels per month, that would be a net operating loss of 1400 barrels
a month times a Gollar and seventeen cents a barrel times the amount
of time it would be necessary for us to show ihterference, which mag
be a few days or it may be a couple of weeks, to gef this drawdown.

& It would be & considerably expensive venture fo try to
ruh pressure intérference tests in the pool in the three existing -
wells?

- " A Yes,1t would.

Q Now, the inquiry was made as to whether this was an edgg
drive, and you sald 1t was a frontal type of drive. It deflinitely
|18 not a bottom water drive, is 1t?

A | No, it is not. I think if we keep the geologic Exhibits
_ ihjmind, that- we see 1t 1s impossible for us to see a bottom wgtef
|arive. |

Q@ Mpr. NMutter inquired if possibly the allowables might

nbtvbe too high in this pool. Is there any pbssibility of hurting

T a well where there la no bottom water? 1In other w0rd§, where 1ls

there no possibility of coning?

A In my mind, there 1s no coning problem at all in this
field. |
Q@ If there 1s no coning problem, are these type of wells

very sensitive?

e
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‘culations;

necéssity have to come from scmewhere outside the 80-acre tract on

-areas.than 80 acres.

excess of 80 acres,we will just be that much better off,wontt we?

A No, sir.

Q Now, fhé economic pictﬁre that you portrayed in Exhib
No, 12 was based on the calculated oll in place under an 80-acre
traot, was it not? |

A Yes, sir. Did you méan Exhibit 122

Q Well, Exhibit'No. 12, What I'm getting at is the calq
coﬁparison between»hOQche spacing and 80-acre spacing
was based on oil in place»in‘the pool based on the information
that we now have?

A Yes, sir.
'Q Ang if by séme'forﬁuitous eveﬁt we should recover mor

0il through either a lj0-acre well or an 80-acre well, it would of

which“it was drilled, would it not?
A Yes, sir.

Q@ And do you not expect that theré will be some of this

0il in the area that is not commercially productive to drill that
giii be recovered through the wider acreage pattern?

. A Yes, sir, we will recover some of that oil.
Q@ And to whatever extent the additional recovery is in
A Yes, sir.
‘Q Mr. Nutter calculated for you that the 7,000 MCF of

gas that we are now producing to be seven hundred dollars at ten c

That would indicate drainage of even largej

£

AN

»

bnts
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an MCF. Tt isn't worth anything unlegs you have a market
A Thattg true. Unless we have pipeline connections ang
are able to sell, it has no bresent or future value,

Q  Until somebody sees £it to construct & gathering gsyg-

MR. COOLEY: No further questions,

QUESTIONS BY M. PORTER :

A Ve are selling it to one of our mineral owners there

for irrigatidn,gas, 80 it 1s not completely going to waste.

Q Run‘ifrigation engine?

A Yes, sir, but to my knouledge, from what I knoy abouf-
the‘gas industry, 1 believe that g Person would be extremely reluct
ant to construct‘a gathering sysfem into this rielg from the pro-

bable gas reserve that he has unlesgs he was near --

- Q Considering éxpansion of the sres oW, a .gas line,it i
nov entirely improbable to éxpect a gas connection at some tipe in
the fﬁture?

A 4If the fleld drilleg out this way, 1f we ape currently
Froducing 7,000 MCF per month and we hag roughly eight times that
amount of Wwells, it would make us produce about six op seven mill-
ion g day. |

Q It would be more attfactive?

A Yes, sir,
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MR. PAYNE: Did you list 1n—y0ur economic calculation
the volume of the sale of this gas to the land owners?

A I believe he has the right to take that in time, and
he is being charged nothing whatsoever. He 1s just -- we are mak-
ing use of something that would otherwise be wasted.

Q (By Mr. Porter) Wouldntt your royalty payments, then,

be less than the sixty cents?

A  Well, unfortunately he has afzo.perceht royaity on our |

properties, so he 1s getting his fair share.

Q@  In other words, this is a royarty owners‘gas?

A  Royeliy owner 1s using his other gas.

MR. NUTTER: Mr. Schrinkel, in response to a question
by Mr. Cooley, you said that in an edge water drive field, you dont
have any coning problem. There can exist such a thing as a flnger-
1ng_?robieﬁ in an edge water drive, can't there?

A That's very true, Mr. Nutter, but aé we have ~-- if we
have a large periphery or a large -- oh, how shall I say it ~--
‘eircumference to this area, our oil withdrawéls from the total aregq
are not so large, we don't have a serles of fingering problems as
if the water was moving in very fast. In other words, if we had a
well of-over five acres and we are just taking every drop we could
out of thls area, we would be more likely to have a fingeringvpro-
blem at the edge of the field.

Q Now, you also mentiloned that if you had some oil moving

into this 10l40-acre from outside of the area, that that would indi-
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‘cate communication and drainage of a larger radius than an 80-acra

field'that nearly all of the oil will be displaced by water, and

‘that in a solution gas drive fleld that we will end up with a very

fortunately in this particular Wolfcamp area or the field, that it

location has, but would that be any indication necessgarily of the
efficiency with which a well was draining a larger area?

A Vould you state that question again, please?

Q Qell, in response to a question on redirect by Mr.
Cooley, you said that if the oll was coming in from outside of that
1040-acre area that that would indicate that the wells were drain~-
ing a larger area than tﬁe location radius. Would that be any in-
dication of the efficiency with which that well was draining a
larger radius?

| A Well, T don't knOw‘whéthér’I can answer that directly.

I can snswer it in this fasion, that the thing'that we are d?ﬂays
driving for in any oil field is a minimum residuai oil saturation

when we get through. 1In other words, we hope that in a water drivs

hiéh gas saturation in the porous or the rock, indicating that we

have most all of the oil out. And it really, fortunately, I say

appears to me that considering the low porosity and the thin pay
sections, that we have a very fortunate producing mechanism in our
favor, where we are more or less getting this pistonlike effect.
And so if we concelve this thing as one big low porosity thin disec
with water on the edge of the thing, it boils down t¢ a fact of

how fast can we take the oll out of the cert er of it before we havé
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any serious fingering problem. As you polnted out there, instead

of == well,~it really doesn't matter from the standpoint of effi-
ciency whether you take all that oil out of one well in the center
of this disc. If you had the capacity to produce it or if you had
8 number of wells, you would still, as water encroached, you would
have more or less the same residual oil saturation.
Q@ T sece.
A I hope that makes it clear.
MR. PORTER: Anyone else have a question? The witness
may be excused.
(Witness excused)
MR. COOLEy: This concludes our case, Mr. COmmissionef
I have closing remarks if‘thare are no otﬁer witnesses.

MR. PORTER: You may proceed, Mr. Cooley..

MR. GOOLEY: May it please the Commission, we feel that

the presentation of the evidence that we brought forward to youw
tﬁdgy, cdnsideping the geology of the‘pool, the thin pay zones,
aﬁd-tﬁ; -- in light-Of the water drive that we are certain exists
here, that we have an extraordinary flushing action that will as-

sufe‘the recovery of substantially an equal quantity of oil re-

gardless of the spacing pattern, whether it be 4O or 80. In light!

of the economics that have been presented, regardless of what
11ttle additional oil might be obtained from this periphery, cer-
tainly this cantt be claimed to be a very rosey economic picture.

And we feel very definitely that development of this pool on LO-
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“the wells in this pool and recommends the adoption of 80-acre spac

Mtion from Sinclair 0il1 & Gas Companv who urges that Union's appli-

acre spaclng is just too great a risk from an economic standpoint.
Thank you.
MR. PORTER: Anyone else have any statements to make

in this case? Mr. Errebo.
MR. ERREBO: If it please the Commission, Magnolia

Petroleum Company is the owner of leasehold interests in two of

ing.
MR. PORTER: Anyone else have any comments?

MR. PAYNE: Mr. Commlssloner, we received a communica-~

cation‘in this case be granted, '
MR PORTER' Nothing further, case will be taken under
advisement and take up next Case 1757.
“MR. PAYNE: Off the record.
(Discussion off the record.)
MR COOLEY: Let the record show that I move the introt
duction of all Exhibits, 1 through 12,

MR. PORTER: Let the record show that the Exhibits weré

adﬁiﬁtéd.
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011 Conservation Commission was reported by me in Stenotype and
reducéd to typewritten transcript by me, and that the same 1s a
true and correct record to the best of my knowledge, skill and
abiIiE;:’
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