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MR. UTZ: Case 3988.

Mii, HATCH: Avplication of Anadarko Preduction
Company for a nnit agreement, Fddy County, New Mexico,.

MR, TOWNSEND: dJdohn D. Townsend, Fort Worth, Texas,
appearing for the applicant, Anadarke. If it please *he
Examiner, I would move to consolidate for hearing purposes
this case with the one following, which is Case 3989. They
apply to the same hasic area and formation unit, and waterflood
unit.

MR. UPZ: Case 3988 is a unit agreement, and 3989
is a waterflood for that unit agreement?

MR, TOWNSEND: Yes, sir.

MR, UTZ: The two cases will be consolidated for
purposes of testimony. Separate orders will be written on
each case.

MR. TOWNSEND: If it please the Examiner, we have
some amendments to our application in this thing. On Page 2
of the application -~

MR, UTZ: Which application, 3988 or -~

Mit. TOWNSEND: This is the same application in
both dockets.

MR. UTZ: 1 see.

MR, TOWNSEND: At Page 2 in Subparagraph B in the



)

middle of the page we stated the parties who had not yet
ratiried, and in B we stated that VW. D. Brookover, Seniowv,
had not ratified. He has ratified now, so we would move to
strike B,

And with respect to Subparagraph ¢ Zmmediztely
below, we would add two more names cf royalty owners who have
not yet ratified on Tract 11. Cne is Robert Wadley, and the
other 1s Jack Wadley,

Then we have some amendments on Page I of the
application. wWe will go through these with our testimony,
but we figured that we should formally amend them. At the
top of tne page, thls states the wells that would be injection
wells., May we stiike ‘he fourth line, which 18 Well €~2, and

ocation described vnereon, 1310 south of #ho porth line

]

the
and ten feet west of the east line of Section 16; strike that
line and add a 1line, being Well No. 4-1, with the location
1,630 feet south of the north lilne and 2,310 fect east of the
west line of Section 16,

Then in the sentence immedliately Tollowing this,
ingtead of saying five of the proposed injection wells . 1t
should be four of tne proposed injeciion wells,

Delete 6-2, In the third line on down, again delete

E-2. In Paragraph 10 below, the fourth line, delete Well



Number 6-2. This completes our proposed amendments.
MR, UTZ: Are there any other appearances in this
case? You may proceed.
(Whereupon, Applicant's Exhibits
1 through 8 were marked for
identification.)

(Witness sworn.)

C. W. STUMHOFFER

called as a witness by the applicant, having been firsi duly
sworn, was exanmined and testified as follows:
DIRECT EXAMINATION

BY Mit. TOWNSEND:

Q Would you state your name and address, please?

A My name is C. W. Stumhoffer. I reside in Fort
Worth, Texas.

Q By whom are you employed and in what capacity?

A I am employed by Anadarko Production Company as

Superintendent of the Secondary Reccvery Division.

Q Mr. Stumhoffer, what is your professional persuasion?
A I am a graduate peiroleum engineer.
Q Have you previously qualified to testify before the

New Mexico 0il Conservation Commission in the capacity of an
expert witness in petroleum engineering?

A Yes, I have.



MR. TOWNSEND: Do yeou wish me to further qualify
this witness?
Mit, UTZ: No, he has qualified previously.
Q (By ur. Townsend) Are you familiax with the

application in these dockets 3988 and 39897

A Yes, 1 an.
Y Basically, what is requested?
A In Case 3988, Anadarko has proposed a unit plat

of the Far West Loco Iills Sand Unit Area, and seek appreval
of the unit agreement. And in Case Number 3989, we seek
approval for the secondary recovery operation by waterflooding
of the Zone 4 of the Grayburg of the proposed unit area. This
unit area is located on the western extremity of the Loco
Hills sand Field, kddy County, New iMexico.

§ Mr. Stumhoffer, let's define some terms here. Vhen
you say the Loco Hills Saud, what is that also known as?

A It is also known as Zone 4 of the Grayburg formation.

"] Mr. Stumhoffer, have you prepared some exhibitis feor
use in your testimony before the Commission?

A Yes, I have.

W Handing you what the Heportver has marked for
identitication as Exhibit 1, would you state what it is?

A Exhibit 1 is fthe unit agreement and unit operating



agreement for the Far West Loco Hills Sand Unit.

Q Mr. Stumhoffer, is this unit agreement and the
unit operating agreement in the Form, and does it contain the
provisions that arc normally used in the waterflooding formation
of units, formation of the waterfloodinzg units in New Mexico?

A The agreements have the preliminary approval of
the Commissioner of Public Lands, and the USGS, and meets their
requirements.

Q Have all the working interest owners underneath it

involved in this area signed?

A Yes.
Q Have all of the royalty owners signed?
A All rovalty owners have ratified the unit agreement

except a few in Tract 11 that we have been unable to locate.
In those cases we have a few that indicate they will ratify,
and we have not rceceived them, but the Tract is qualified under

provisions of the unit agreement.

g The unit agreement regqnuires what heroentage?

A Eighty-five per cent of the tract signed.

Q And the unsigned portion is far less than fifteen
per ceni?

A Yes,

qQ Is there anything else you wish to testify with
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respect to the unit agreement and the unit operating agreement?

A No.

¥ Handing you what the Reporter has marked for
identification ag # - hibit 2, will you state what it is?

A Exhibit 2 is an engineering appraisal of the
waterflood potential of Zone 4 of the Grayburg underlying the
western extremiiy of the Loco Hills Pield. This study was
prepared by an engineering subcommititee appointed by the
operators of the leases in this area, to study the feasibility
of watexrflooding the Zone 4t of the Grayburg.

Q Mr. stumhoffer, there is a great deal of information
contained in this engineering study. Would you go into it in
a little more detail than you have? I would like to find out,
number one, does the engineering appraisal indicate that the
proposed waterflood is technically feasible from an engineering
standpoint?

A The ensineering subcommittee found that it was
feasible to initiate a waterflood drogram on this area of the
Loco Hills Field in Zone 4 of the Grayburg, in view of the
success of the offsctting waterflood in the same Zone by
Newmont 0il Company under their West Loco Hills Grayburg
Number 4 Sand Unit, and by the fact that this area is depleied

by primary production drive.



Q Did the engineering committee find that the
proposed waterflood was ecomomically feasible?

A Yes.

Q Pid the engineering committee find that the field
had advanced to wliat is commonly known as as “strigpef“ stage?

A Yes, present production from the producing wells
in the unit area, proposed unit area, is approximately twelve
barrels of oil per day.

g Did the engineering committee find that the use of
the waterflood tochnique would result in the inoreased recovery
of o0il?

A Yes, we estimate additional recovery of approximately

850,000 barrels of oil.

q From these leases alone?
A Fror these leases in the unit area.
q Mr. 3tumhoffer, would you just briefly explain the

contents of this exhibit?

A The exhibit consists of a purpose of the report,
in which we have itemized the reason for preparaiion of the
report to meet the charges placed upon the committee, engineering
committee by the operators. And we have reached a conclusion in
the report that the waterflood operation in the Zone 4 of the

Grayburg is feasible, and that the mosti efficient manner to
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handle this would be on a unmitized basis, and the recommendation
that the area e unitized as soon as possible for secondary
recovery operations. There is also a discussion of the geology
of the reservoir, ithe production history, which is in great
detail, and would he too detailed o go into at great detail.
And then we have a discussion of the reservoir
characteristics of the Zone 4 of the Grayburg, and the fluid
properties of the produced ©il, calculation of estimated
secondary reserves, and exhibits itc support the discussion
presented in tuae report. The exhibits include a map of the
unit area, proposed unit area, a structural map, tabulation of
the wells, and production histories, individual curves, and a
supplement to the -vriginal engincering report that was prepared
spmetime aés t> z:pport the unitization of “Zons 4 of the

Grayburg only :ndoe the proposed urnit area.

Q Whan wwas the supplewent prepared?

A The supplement was prepared during February of 1968.
) That comwences at what page of the exhibit?

A Page 22 of the anginesring report.

£} And ihen the remainder of the report is actual data

backing up the conr2lusions that vere presented?
A Yes,

Q Iz theye anything else that you wish to tesiify as te



10
with respect to this exhibit?

A The supplement report to the engineering report was
prepared to show why we had prepared unitization of the Zone L
only, in view of the fact that there are other productive zones,
produclng zones present under the unlt area. For the following
reasons, we decided to recommend that only_che 4 be unitized:

No, 1 was lack of continuity of the other productive zones
In wells located in the proposed unit area. No. 2 was the
active flood to the east was only in the Loco Hills Sand or
Zone U4 of the Grayburg. The formation of the proposed unit
will develop Zone 4 for waterflood on a cooperative basis with
the Newmont operated unit. And thirdly, the other productive
zones on the west edge of the western extremity of Loco Hills
willl be developed for waterflood in another unit.

Q Is there anything further you have with respect to
this exhibit?

A No.

) Mr., Stumhoffer, would you direct your attention
to what the reporter has marked for ldentifilcation as Exhibit 3,
and state what it is?

A Exhibilt 3 is a completed waterflood application data

sheet in which we present the reservolr and flood characteristics
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of the Loco Hills Sand, the primary production history, the
results to be expected from the waterflood operation on the
unit, and the type of injection water that we plan to utilize

in our waterflood operation. It will be fresh water to be
purchased from a commercial water company. This will be covered
in more detail on a later exhibit.

Q What is on the second page directly behind that?

A On the back side of Exhibit 3, we have a 1ist of
the proposed injection well completions, of the initial stage
of injection wells, which will be covered in more detail. And
Page 2 -~

§ Before you go on to Page 2; I note that on the
right-hand side of this you refer to Well Number 6-2.

A This well will be deleted from our application as
previously indicated by the fact that this was a line well to
be drilled between the two units, the Newmont Unit and the
Anadarko Unit, and the well will be drilled on the Newmont Unit,
and it was filed for approval at a previous hearing by Newmont.

¢ Then there are two other pages on this exhibit.

A These two pages merely indicate the present status
of the wells in the preoposed uniti area.

¥ The information contained in Exhibit 3 was intended

to fullill the requirements of the 701~B-4&, was it not?
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A Yes.

Q Is there anything else you wish to testify to wiih
respect to Exhibit 37

A No.

¥ Mr. Stumhoffer, would you direct your attention to
what the Reporter has marked for identification as Exhibit 4, and
state what it is?

A Exhibit 4 is a Lane VWells radio activitiy log of
Anadarko Well Number 2, H. G. Watson, which is to be known as
Far West Loco Hills Sand Unit 8~7. On this log, we have
indicated the Loco Hills Sand in yellow, with a notation on the
log of the unitized formation, which is to be 100 feet. The
Loco Hills Sand is defined on this log from 2,482 to 2,496, The
unitized formation will be 100 feet above the top of this zonme,
and fifty feet uLelow the base of this zone.

Q Mr. Stumhofifer, this log then shows the stratographic
position of the unitiged formation?

A Yes.

Q Is this a typical log in this immediate area for
these wells?

A Yes, it is.

q You stated earlier that there was additional zones

of production in this area. Are they above or below this?



A They are below.
) All of them?
A All of them. There are iwo 2zones in the Grayburg

Zone 5 commonly referred to as the Metex, and Zone 6 of the
Grayburg commonly referred to as the Premier, that are
productive in this area, but will not be unitized in this unit.
They will be taken care of in another unit.

Q This exhibit was intended to fulfill the requirements
of the Commission's Rule 701-B~2?

A Yes.

Q Is there anything else that you wish to testify to
with respect to this exhibit?

A No.

Y] Would you direct your attention to what the
Reporter has marked for identification as Exhibit 5, and state
what it is?

A Exhibit 5 is a diagrammatic sketch of a typical
water injection well té be converted from producing status. In
this we show our prepared completion program prior to producing
water injection. As mentioned earlier, we will inject fresh
water down plastic-coated tubing set on a packer in the bottom
of the long string of casing. In the case of wells converted

from producing status, the injection will be into the open-hele
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under ihe packer.

% In other words, this is an open-hole completion?

A Tiiis is an open-hole completion, and this will
be a typical diagrammatic sketcn of & well of this type to
be utilized for injection.

s Iz the total degth of the well sufficlent so
there could be any communication with injectied water into the
deeper producing horizons?

A No, we will plug back, if deeper producing rights
were penetrated, the wells will be plugged back to the base
of the Loco jiills sand, the unitized formation.

Q Would you direct your attention to what the
RReporter has warked for identification as Exhibit 6, and state
what it is?

A bxhibit 6 is also a diagrammatic sketch of a
typical water injection well that is to be drilled. In this
we show our prouposed TL's, and casing program, and tubing
program,., As is the case of wells to be converted, we will
inject water down two-and-three-eighths inch OD tubing that
has been plastic—-coated into the unitized formation through
perferations,

iy, Exhibits 5 and % are intended to fulfill the

Commission's requirements of the Kule 701-B-3. Is
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this correct?

A Yes .

g Would you direct your attention to what the Reporter
has marked for identification as Exhibit 7, and state what it is?

A Exhibit 7 is a wmap with an attachment of the proposed
waterflood deveclopment of the Far West Loco Hills and Sand Unit.

Q You have only shown the Zone 4 of the Grayhﬁrg
completed wells here?

A Yes. I might point out at this time that the
supplewent to the engineering report goes into detail as te how
we determine the productive limits of the Loco Hills Sand.

Q In other words, you feel that this area that you
are asking to be unitized and waterflooded is at the extreme
western edge of the Zone 4 of the Grayburg?

A Yes. From the information available, there is no
indicated productive sand in the area to the west of ihe
proposed unit in Zone 4 of the Grayburg.

Q I believe you previously testified that there was

an existing waterflood in this zone to the east?

A That is correct.
Q Is this refiected on this exhibit?
A Yes, it is.

q VWould you explain your proposed waterflood plan in
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some detail, using this exhibit?

A We propose to initiate waterflood operationm om this
unit upon approval by the Commission, by the initiation of
injection along the common boundary tetween the Newmont West
Loco Hills Unit and the proposed Far West Loco Hills Sand Unit.
Newmont has applied for their proposed injection wells along
this boundary at a previous hearing, December 2, 1968, in their
application; and ..nadarko seeks approval to comnvert or drill
injections wells to fulfill its part of the aﬁligatiaa of this
cooperative waierflood developmenti.

Q That is one part of what this application is for?

A ight. This will be done immediately upon effective
date of this application. In this, we plan f{o re-enter and
complete for injection Unit Well Number 1-1, located 2,310 feet
south of the north line and 330 west of the east line of S?ctien
4., Ve also plan to drill a well at an unorthodox location, Unit
Well Number‘8~8, to be located ten feet north of the south line
and 2,030 feet west of the cast line of Section 4. We plan to
convert Unit Well Number 10-2, located 1,650 feet north of the
south line and 2,310 feet cast of the west line of Section 9.
The fourth well of this initisl waterflood development will be
a well to be drilled, Number 2-3, Unit Well Number 2-3, located

330 feet south of the north line and 1,980 feet west of the east
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line of Section 1o.
This will comprise our initial phase of
development for walterflood on tuis unit. We request Commissien
approval to initiate the second stage of --
Y ixcuse me. Before you start on that. There is a
dark blot dowu at the east zide of the northeast quarter of
Section 106.

A Thi

e
[

is due to the amendment to the application, in
which Well Number 6-2, that would he located on Tract 6 of the
proposed unit, is te¢ be deleted, and a well is to be drilled on
the Newmont Unit twenty feet to ithe east of the proposed location
on the Newmont Unit.

Y what you have just described is your proposed first
stage of the waterflood, is that correct?

A Yes.

Y You plan to waterflood this area in two stages, is

that correct?

A We plan to develop the unit for waterflood in tweo
stages.

“ would you describe the second stage in some detail,
please?

A The second stage will consist of wells to be converted

as follows: +well Number 8-1, located 2,310 feet north of the
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south line and 1,650 feet east of the west line of Sectiom 4,
is to be a re-entry and completion for injection in the Loceo
Hills Sand.

Well Number 8-9 will be a new well to be drilled
and completed for water injection at an unorthodox location as
follows: 1,330 feet north of the south line, and 2,630 feet
west of the east line of Section 4.

Well Number 9-5 will be the conversion of an
existing producing well for water injection in the Loco Hills
Sand. It is located 1,650 feet south of the north line, and
330 feet east of the west line of Section 9.

Well Number 10-3 is to he drilled at an unorthodox
location for water injection as follows: 1,330 feet north of
the south line. and ten feet east of the west line of Sectionm 9.

Well Number 5-1 is to be a conversion of an existing
producing well to water injection. Location of this well is
660 south of the north line, and 660 feet east of the west line
of Section 16.

Q That was a conversion?

A That is a conversion. Well Number 4-1 will also be
a conversion to injection status. 1Its location is 1,650 feet
south of the north line, and 2,310 feet east of the west line

of Section 16.
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This gives us a total of ten water injection wells
on the proposed unit. We propose, as originally set out, four
in the initial staze, and six injection wells in the second or
last stage. Ve worrld like to reqguest that we be allowed to
place the second stage on injection nine months after initiation
of the first stage, without waiting on the response of offsetting
producing wells as required by Rule 701.‘

Q Mr. Stumhoffer, I would like to explore that just a
little more with you. If you can characterize your waterflood
development, it would appear that your first stage is in
conjunction with Newmont on the easiti, and will serve io push
the o0il generally to the west, is thatl correct?

A That's right.

Q And the second stage, again, if I am correct,
generally the water injection wells are on the extreme westernmeoat

edge of the field as it exists?

A Yes,

Q And should tend to push the o0oil to the east?

A To the west.

Q You mean to the east”

A Back into the unit ar=a, right.

Q Back into the unit area. Why is it that you are

requesting the Commission to waive their requirement that the



wells experience an increase in production befere you put in the
second stage?

A We are vequesting a waiver of this requirement,
number one, bhecause of the fact that in the event that we did
miss some productive Loco Hills 35and outside the unit area, we
would want to prevent migrating from the unit area to protect
correlative rights. And number two, our normal re&pense ocourrs
nine to twelve months after initiation of an injection and we
would like to make our plans accordingly in view of this
anticipated response.

Q So you feel that this would protect correlative
rights by tending to prevent oil being pushed off the unit, if
there were any other areas that had not been developed?

A Yes.

Q And thus would prevent the o0il from being never

recovered, and would also provide a more orderly development of

this unit?
A Yes.
Q In this application, you are requesting the approval

for the drilling of the unorthodox locations, and for the
injection of water as describhed, is that correct?
A What was the question?

Q In this application, with respect to this waterflood,



you are requesting the approval of the drilling at unerthodox
locations, and the injection of water as described, and the
waiver of the Commission's requirement of experiencing a
response in offsetting wells?

5 That is correct.

L And the reason for the latter part is that if you
experience a response, you are afraid you may already be too
late to prevent from being driven off the unit?

A Yas,

‘1 Is there anything else you wish to testify with
respect to Exhihit 77

A No.

W Mr, Stumhoffer, would you direct your attentien te
what the Reporter has marked for identification as Exhibit 8,
and state what it is?

A Exhibit &8 is a map of the proposed unit and the
surrounding area covering a twoe-mile radius, showing effset
operatars and other producing wells.

I would like to point eut that on this map the
wells that are shown on this map to the west of the proposed
unit do not produce from Zone 4 of the Grayburg.

X Lunhibit 8 was prepared to the satisfaction of the

Commission's requirement of KHule 701-B-1, was it noi?
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A Yes.
Q Is *here anything else you wish to testify to with
respect to Exiiibit 7

A Nu.

. D¢ you have any oiher testimony with respect to
these dockets?

A I do not.

Mit, TOWNSEND: We move that admission intoe evidence
of Exhibits 1 throuzh 8.
MR, UT4: ﬁ;thout objection, Exhibits 1 through 8
will be entered into thé record.
Whereupon, Applicant's
Exhibits 1 through 8 were
admitted in evidence.)
M, TOWNSEND: 1 have nothing further of this
witness.
CLOES5 UXAMINATION
BY M., UTZ:

g Mr. Stumhoffer, let's review the wells that you want
for injection. At the present time, now, your first-stage well
is a new location. Your 2-% iz a first-stage well, and is a
conversion?

A No, =zix. It is a new well. There are two new wells

we will «drill in the first stage. 0Of the four wells in the
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first stage, two will be new wells, one will be a re-entry
and completion for injection, and one will be a conversion
of an existing well.

The re-entry well is Number l-1. The two new
wells are 2-3 and 8-8.v And the conversion of a producing
well is Number 10-2.

0 Now, I think I have all the others except the 8-1,

What was that?

A It is a re-entry of a plugged and abandoned well.

Q It is a standard location, however?

A Yes.

0 So you have three nonstandard locations?

A Four. In the second stage we have two nonstandard

locations to be drilled, Well Number 8-9, located in the
center of Tract 8, and Number 10-3, located in the southwest
corner of Tract 10, We have four nonstandard water injection
locations.

0 What is the second one in the first stage?

A I'm sorry, there is one, 8-~8 is the only nonstandard
location in the first stage, and two in the second stage.

Q Three altogether?

A Yes.



g Ant ihe locations shown on your application are
correc., to the best of your knowledge?

A Tued .

] what G0 you intend to do with the annulus in these
wells? Are yuoua going to fill them with inert fluid?

A We will £ill thewm with inert fluid, and maintain
the casing heacvs with a valve on the outlet to.dheck for
pressure buiic-up.

g The resson you submitted only two diagrammatics
is that one represepts your conversion wells or re-entry, and
the others are your new wells?

A That's right. kxhibit 5 was for the conversion or
re—entries, aun¢ ixhibit o is for the new wells io be drilled,
as a typical ce¢xsmple.

idie U4t Apy other questions of the witnessg®?

Mic. TOWNLND: Mr. Examiner, Newmont has written a
letter, of whiuir we received a copy, directed to the Commissien
supporiing this application.

pMii. HATCH: The Commission has received a letter
from Newmont Gil Ucmpany in support of the application.

Mil. UTé: If taere are no further guestions, you
may be excusev.

(Witness excused.)
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M. UT4: ny further statements in this case?

The case wili ve taken undey advisenent.
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