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EXAMINER HEARING

IN THE MATTER OF

CASE 2317: Application of Pan American Petroleum
Corporation for a pressure maintenance
project in the Horseshoe-=Gallup 0il

‘ Pool, San Juan County, WNew Mexico, and

! for special rules governing said pro-

' jecet. Applicant, in the above-astyled
cause, seeks permlssion to institute a
preasure maintenance project in the
Horseshoe-~Gallup Oil Pool by the injec-
tion of water into certain Wortheast
Hogback Unit wells in Sections 10, 11,

g 13, 14, 15 and 24, all in Township 30

f North, Range 16 Weszt, San Juan County,

New Mexico. Applicant further geeks

speclial rules governing the operation

of sald project.
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MR. UTZ: The hearing will come to order, please. The
' next case will be 2317.

MR. MORRIS: Case 2317. Application of Pan American
~ Petroleum Corporation‘for a presgsure maintenance project in the

i
; Horseshoe~Gallup 011 Pool, San Juan County, New Mexico, and for
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special rules governing saild project.

MR. BUELL: For Pan American Petroleum Corporation, Guy

Buell.
MR. UTZ: Are there other appearances 1n this case? You
may proceed. |
(Witness sworn)

GEORGE W. EATON, JR.,
called ag a witness, having been firgt duly sworn on oath, testi-
fied as follows:

DIRECT EXAMINATION

BY MR. BUELL:

Q Mr. Eaton, would you state your full name, by whan you
are employed, in what capacity and at what location, please?

A George W. Eaton, Jr. Senlor petroleum engineer for Pan
American Petroleum Corporation in Farmington, New Mexico.

Q Mr. Eaton, you have testified at prior conmission hear-
ings, have you not?

A Yes, slr, I have.

Q Your gqualifications, then, as a petroleum engineer are
a matter of public record?

A Yes, sir, they are.

MR. BUELL: Any dquestions, Mr. Examiner?

MR. UTZ2: Wo, sir. He's qualifiled.

(Wwhereupon, Pan Americants Ex-
hibits Nos.l through 10,were
marked for identification).
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@ (By Mr. Buell) Would you look, now, at what has been |
marked as Pan Americants Exhiblt No. 1, and state,for the record,
what that Exhiblt reflects? |

A Exhibit No. 1 1s a map of the horseshoe-Gallup 0il Poolz
in San Juan County, New Mexico. On that map is shown the wells
which are campleted fram the Horseshoe-Gallup Pool. A copy of the’
Exhibit 1 is hanging on the wall. |

Q What 1s the significance, Mr. Eaton, of the areas on that
Exhibit, which are delineated with the red line?

A This Exhibit No. 1,.1 also shows the location of three
pressure maintenance projects which have been granted under previous

Comission orders, and the location of the proposed Pan American

pressure mailntenance project, all of them in the Horseshoe-Gallup

Pool.

Q State, for the record, the three pfojects that have al-
ready recelved authority fram the Camission.

A These three projects are shown on Exhibit Wo. 1, in the i
narrow red line. Two of them are in the extreme northwest portion%
of the pool. Thoase are the Honolulu project and the Humble pro-
ject. Near the center of the Horseshoe-Gallup Pool, that project
is the Atlantic pressure maintenance project. The Pan American
propogsed project is in the extreme southeastern portion of the

Horseshoe~Gallup Pool, and is shown by the heavier red line.

Q Go, now, to what has been makred as our Exhibit No, 2,

Mr. Eaton, and state briefly what that Exhiblt reflects.
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A Exhibit 2 19 a map of a portion of the Horseshoe~Gallup

Pool, showing more precisely the location of the Pan American's

Northeast Hogback Unlt, together with the red outlined area, which
is the pressure maintenance project area, which also is the Nbrthrg
east Hogback Unlt Gallup partlcipating area. |

The heavy dashed line in blue is the outline of the Northeast
Hogback Unit. All of the Northeast Hogback Unit and, therefore, .
all of the Gallup participating area or the pressure maintenance
project area, which I may use interchangeably in this hearing, is
located in Township 30 Nbfth, Range 16 West.

This Exhibit 2 also shows all of the wells which are camplete§
within a two-mile radius of our proposed project aresa, i

Q How have you designated the proposed injection wells on
Exhibit 2, Mr. Eaton?

A The proposed water injection wells, which will be used
in the Pan American pressure malntenance project, are colored in
green,

Q Go, now, to what has been marked as Pan Americants Ex~-
hibit Neo. 3.

A Pan Americant!s Exhibit No. 3 1s a cross-section drawn
through the proposed project area. The trace of that cross-

section is shown by the letter A., AA prime on Exhibit Wo. 2.

The purpose of the cross-section is simply to illustrate that the |

Gallup is a continuous fuxme#dg throughout the project area, and,

i
{
t
1
}
i
i
}
i

therefore, might be susceptible to pressure maintenance.




DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, NEW MEXICO

PHONE CH 3-6691

prxe §

§ you would consider the Gallup in this portion of the pool as a

i hibits 1 and 2. It also shows the proposed project area outlined

? me, southwest quarter, northeast quarter, Section 10, and the

Q Certainly from the standpoint of uniformlty and continui?y,

good pressure malntenance prospect?

A Yes.

Q Go, now, to Pan American's Exhibit li. What does that
Exhibit reflect?

A Exhibit No. L is another map of the propoged project

area. This map 1s on a larger scale than the map shown in Ex-

by the heavy red line, the location of the proposed water injec-
tion wells which are colored in green, the location of a water

supply well in the southwest quarter -- southeast quarter, excuse

proposed location of the water injection plant which will serve

the project area.

Q

v

Mr, Eaton, talking for a moment about the proposed in-
jection wells, is your recommendation in that regard a firm recom-
mendation for each of these injection wells you show in green, on
Exhibit U4, as well as Exhibit 27
A Our recamendation wlth regard to the use of these speci}

fic injection wells is firm with the exception of the three wells |
(
in the extreme northwest portion of the project area. As you can

see, Well No. 30, Well No. 23, and Well No. 25 are immediately

adjacent to the project boundary, and those wells are simply tenta

tive,because some arrangement will have to be worked out with th
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ad jacent operator before we can make a firm recammendation with
regard to thoge three wells.

Q To your knowledge, Mr. Eaton, is there any activity

northwest of our project area with respect to initiating a pres- |
sure maintenance project in the interim area between our area and :
the exlisting Atlantic area?

A Yes, sir, there 1s. Under the expediting of the
Atlantic Refinlng, theret's an effort on the part of the operators
in that area to unitize and commence operation at an early date
30 that there will be in the very near future, I believe, a con-
tinuous project area jolining the present Atlantic project with
the proposed Pan American project.

Q Is 1t your understanding that the Atlantic would be the E
operator of this new area?

A Yes, sir, that is my understanding.

Q In that connection, then, have you discussed these pro-
posed wells, these three that you mentioned,for the record, have
you discussed the location of those wells with Atlantic reservolr
engineering personnel?

A Yes, sir. As far as the engineering thinking and the
englneering design of the project is concerned, both the Atlantic

reservoir engineers are in accord with,both the Atlantic and Pan

American regervolr englineers are in accord that this is a satis- |
!

factory pattern. Of course, the details of actually preparing and

i
H

executing lease line and boundary line agreements will have to |

LR




R REPORTING SERVICE, Inc.

Al

4

DEARNLEY-MEIE

PHONE CH 3-6691

ALBUQUERQUE, NEW MEXICO

. five-spot is because we actually thought initially of conducting

come in the future, after the Atlantic unlt Ls formed, and theyire
in a position to camence operations.

Q Now, later on, in your testimony, Mr. Eaton, you are ;
going to recamend rules to govern fhis project. Let me antici- ‘
pate that a little and ask you now, will your proposed rules cover
admini strative approval of future injection wells? |

A Yes, sir, they will.

Q Such that if you have to make any change along your co-
operative line there, it can be handled administratively under the
rules you are recammending?

A Yes, sir. It would be my recormendation that these be

set up, these three wells be set up along with all others as initigl
injection wells, because I'm fully confident that an agreement wilh
be reached, and that they will ultimately be used for injection. '
In other words, it's less likellhood, that there will be a change
if they are set up than if they are not set up initially. .
Q Looking at your Exhibit lj, and your injection wells!
dispersion flow, what type of pattern -- how would you describe th&s

i

proposed flood? :

A I believe I would term this flood a modified five-spot

program. The reason that I believe that I would term 1t modified

a five~apot program, and because of the configuratlon of the pool

limits in this extreme southeast portion an unduly large amount of

injJection wells were required to camplete five-spot program through-
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out the entire project area.

Q A mament ago when you referred to the water supply well,

did you locate it, for the record? I dbn't recall.

A Yes, sir, I believe I did.

Q Letvs talk about it a mament, and in that connection,
drawing your attention to what has been marked as our Exhibit &, -f

A All right. |

Q@ == what does that Exhlbit reflect?

A Exhibit No. 5 is the drilling and completion program
which we intend to use when drilling the water supply well to the !
Morrison formation. Among the pertinent points that Exhibit Wo. 5
shows is that the Morrison 1s expected to be found at a depth of
about 2900 feet, that the well will be completed with casing set |
through to T.D. and will be cemented at that polnt, and selec-
tively perforated for campletion in the Morrison formatlon.

Q Mr. Eaton, is the Morrison formatlon noted in this area
of the basin as belng a prolific water formation?

A Yes, gir, it 1s a well-known water aquifer throughout
the western portion of the San Juan Basin.

Q Do you happen to know what Atlantic and Humble, where
their water source is for thelr flood?

A Yes, sir. Both the Atlantic flood and the Humble flood

are using Morrison water.

Q Are you satlsfied that this supply well will furnish us

sufficlent water for our proposed program? » - ;

)

=
oy
i

.
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A Yes, sir. I'm confident that there's adequate water

supply in the Morrison,as well as adequate capaclty of a supply
well,to canpletely flood this project area,without any question.
Q Mr. Eaton, before we leave our injection wells, I'm go-

ing to refer to geveral Exhibits which are the logs of each of the§

proposed injection wells, and when I give the number of the Ex- ;
hiﬁit and the name of the well, 1t would probably be well if you
would locate that injection well, for the record.
A All right.
MR. BUELL: Our Exhibit 6-A, Mr. Examiner, refers to

a log on El Paso Natural Gas Products Company's William No. 2

well,

A That well is located in the southeast, goutheast
of Section 11. I might repeat here that this entire project area%
13 in Townshlip 30 North, Range 16 West, so I'1l just mention the
Section number and the Township and Range.

Q Exhibit 6-B is a copy of a log on E1 Paso Natural Gas

Products Company'!s Williem No. 3.
A That well 1s located in the northwest quarter, southeasﬁ

gquarter of Sectlion 1l1. |

Q

/]

Exhibit No. 6~C is a Braunhamts Federal Wo. 3.
A That well is located in the northwest quarter, northeast
quarter of Section 1.

o

v

Exhibit A-D 1is Pan Americant!a Wortheast Hogback Unit

No. L.
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A That well is located in the northwest quarter, southeast

quarter of Section 1i.

Q Exhibit 6-E 1s a copy of the log on Pan American's North-

east Hogback Unit Well No. 6.

A That well 1s located in the northwest quarter, northeagt

quarter, Section 15.

Q Exhibit 6=F 1s a copy of the log on Pan American's North}

east Hogback Unit No. 2.

A That well 1g located in the southwest quarter, northwest

quarter, Section 1l.

Q

]

Exhibit 6-G 1s a copy of the log on Pan Americant's North-

eagt Hogback Unit Wo. 11.
A That well 13 located in the southeast quarter, northwest

t

quarter of Section 1ll. §

Q Exhibit 6-H is a log on Pan American's Northeast Hogbacl
Unit Mo, 13. Can you find that one?

A Wot yet.

Q Section 132

A Yes. That well i3 located in the southwest, northwest
quarter, Section 13.

Q

7]

Exhibit 6-I is Pan American's Northeast Hogback Unit No.
1.
A That well 1a located in the northeast quarter, southeast

quarter, Section 1L.

Q Exhibit 6-J 1s a log on Pan American'sg Northeast Hogbacﬁ
e . .. . 4

@)
Moy /
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Unit No. 16. o - ME
A That well is located in the southeast quarter, southwes&
quarter, Section 13. ‘
Q Exhibit 6-K, the log on Pan American's Wortheast Hogback
Unit No. 17. '
A That well 1s located in the southwest quarter, southwest

quérter, Section 13.

Q Exhibit 6-L 1ls a copy of the log on Pan Americants Northi

east Hogback Unit No. 20.
A That well 1s located in the northwest quarter, northeast
quarter, Section 2i.

Q Exhibit 6-M, the log of Pan Amerlcants Wortheast Hogback

Unit No. 21, Section 15, Mr. Eaton.

A Yes, sir. That well 1s located in the northwest quartert
northwest quarter of Section 15.

Q Exhibit 6-N, log of Pan Americants Northeast Hogback Unit
No. 22. ;

A That well 13 located in the southwest quarter, northeas%
quarter, Section 15. |

Q Exhibit 6-0, a log of Pan Americants Wortheast Hogback
Unit No. 23.

A That well is located in the northwest quarter, nontheaat;

quarter, Section 10.

Q Exhibit 6-P, log of Pan American's Northeast Hogback Uni

(3

No. 25.
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A That well is located in the northwest quarter, northwesf}

gquarter, Section 11. g
Q Exhibit 6-Q, a log of Pan Americants Northeast Hogback é
No. 29. ;
A That well is located in the southeast quarter, northwesti
quarter of Section 11.
Q Exhibit 6~R, the log of Pan American's Northeast Hog-
back Unit No. 30.

A That well is located in the northwest quarter, southwest

. quarter of Section 10. z

|

Q Exhibit 6-8, Pan American's Northeast Hogback Unit No.
32.

A That well is located in the northwest quarter, southwestg
quarter, Sectlion 1l1.

Q And finally,concluding with Exhibit 6-T, which is a log
of Pan Americants Northeast Hogback Unit No. 37.

A That well is located in the southeast quarter, southeast
quarter, Section 10.

Q Mr. Eaton, would you look, now, at what has been marked
ag our Exhlbit No. 7, and state,for the record, what that Exhibit
reflects?

A Yes, sir. Exhibit No. 7 is a 1list of the casing and

cementing programs which were used in each of the proposed injec~

'
!
i
i
i
i

Q The data on Exhibit 7 are more or less self-explanatory,%

tion wellg.
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are they not, Mr. Eaton? - B - %
A Yes, gir. |
Q Let me just ask you this question in that regard, more

or less by way of sumary. Are you completely satisfied that the‘

drilling and campletion program outlined on Exhibit 7 will assureé

you that the injected water will go in the interval you want it to

go.in?
A Yes, sir, I am. |
Q Look, now, at what has been marked as Pan American's Ex-

hibit No. 8, and state, for the record, what that Exhibit reflects.

A Exhibit No. 8 is a tabulation showing pertinent reser-
volr data for the Horseshoe-Gallup Pool, in general, and the Nbrth;
east Hogback Unit Gallup particlipating area, in particular. |

Q Mr. Eaton, these data are -- appear to be self-explana-;
tory, but would you like to comment on some of the items that you%
feel are very pertinent? |

A Yes, sir. I believe the first portion of the data sheet
is self-explanatory, being principally factual data. I would 1iké
to cament briefly on that portion immediately following the head%
ing "Pressure Maintenance Performance." The particular portion oﬂ
that that ié pertinent at this time is that the ultimate primary
recovery extracted fram the project area is 1,862,000 barrels.

That amounts to 1l1.l4 percent of the oil in place. TUnder pressure

maintenance time operations, the ultimate recovery is expected

cF

to be increased to 4,235,000 barrels, which amounts to 25.8 percen
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of the oil in place.

|
|
Q Certainly, Mr. Eaton, increasing ultimate recovery in |
i
that magnitude is a very good conservation effort, is it not?
A Yes, sir, 1t certainly is. The recovery from that pro- i
ject area, by institution of pressure maintenance, 1s expected
to increage by an smount roughly a hundred flfty percent of that,

which would have been obtained, had pressure maintenance not been .

instituted.

Q While welre speaking of the pressure maintenance program,

T wish you would look, now, at what has been marked as our Exhibit!
No. 9, and briefly coment on that Exhibit, Mr. Eaton. |
A Yeg, sir. Exhibit No, 9 is simply a graphical illustra-
tion of the performance that we expect that this project area will%
have. The Exhibit 1s actually in two parts, consisting of two
lines, which we would anticipate for performance. The lower line
on Exhibit No. 9 represents what we think primary performance will
be from thlg point forward. You will note that a peak production
from the project area was reached about mid 1960. Since that time
production rate has actually declined, and we expect that it will
continue to decline unless this pressure maintenance project is

gtarted.

That extrapolation of that predicted decline along the

primary declining trend results in that ultimate primary fram the
project area, amounting to the 1,862,000 barrels, or 11 plus per=-

cent of the oll in place. Under‘pressure maintenance operation,

A

g\gg Ez’ﬁ,} /'

k4
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which 1s for the purpose of the preparation of this gravity, we |
i

agsuned would be camenced by September, 1961, is shown by the

upper curve on Exhibit No. 9. That shows that with pressure maln-

tenance operations, injection of water, camencing in September

5 an increase in production or buss should be obtained by January

- for our pressure malntenance project an Order identlcal to that

lst, 1962. |
Following early 1962, production will continue to increase
until the latter part of 1962, when it, too, will camence a de-
clining rate. However, it 1is always well above the predicted
primary rate. Projectlon of that curve results in an ultimate
recovery of 1,235,000 barrels, or 25.8 percent of the oil in place,

which is expected to occur in about eleven years of project life.

On the primary operation, I might point out that we expect on@y
about four more years of primary life. We expect primary to end
in 1965. UWe expect our pressure malntenance project to extend the%
life of this project area until nearly 1972. ;

Q Mr. Eaton, would you look, now, at what has been marked é
as Pan Americants Exhibit No. 10, and state, for the record, what é
1s contained on that Exhibit?

A Pan Americant's Exhibit No. 10 is simply a copy of Wew i
Mexico 0il Conservation Commisaionts Order R-1699, which sets fort#
the applicable rules and regulations under which the Atlantic Re-

fining Company pressure maintenance project is operating.

Q Are you recormmending to the Commigsion that they adopt
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. With regard to the other Injectlon wells, there are no questions,

issued in the case of Atlantice? %
A Yes, sir, that is my recommendation. %
Q Why do you make that recamendation? %
A First of all, I make that recamendation because I think%
it is a very pertinent order, and one under which maximum recovery
fran a project area might be obtalned. Secondly, as I have men-
tiéned before, there is in progress an effort to build a secondaryé
recovery or pressure malntenance type unit, which would fill up
that intervening area in the Horseshoe-Gallup Pool between the

exlsting Atlantic project and the proposed Pan American project.

It would be my anticipation that rules applicable to that enlargedf

t

i

project would be like the existing Atlantic project. Therefore,
it seema only reasonable and logical,to me,that at that time when
you would have two projects with‘a comon boundary, that each one
ghould be operating under the same rules.

Q Mr. Eaton, you have already testified as to the signifi-

cant waste prevention measure this proposal 1is. Let me agk you

this question. In your opinion, under the ruleg you are recommend:
ihg, ag well as the program youtve recamended, do you feel that
the correlative rights of all parties of interest will be pro-
tected?

A Yes, sir, I do. In that regard, I might reiterate that

this injection line agreement along this northwest boundary willl

|
|
have to be worked out with the operator of that adjacent unit. %
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since all of the wells fall in the Northeast Hogback Unit Gallup |

particlpating area.
Q Do you have anything else, Mr. Eaton, that you would lik?
to add”?
A Mo, sir. I dontt belleve so. !
MR. BUELL: That concludes our direct examination, Mr.
Examiner, and may I at this time formally offer our Exhibits 1
through 10, inclusive?
MR. UTZ: Without objection, Exhibits 1 through 10 will
be accepted.
(Whereupon, Pan American's Exhibiks
1 through 10 were received in

evidence).

CROSS-EXAMINATION

BY MR. UTZ:

Q Mr. BEaton, have you run any factor anelyses on the gas -
down at thlias end of the Pool?
A No, gir, I haventt.

i

Q Do you feel that the gas analysis would be the same as
that run in the Atlantic area?
A Yes, sir, I do. It should be very closely similar. It';
solution gas.
MR. UTZ: Are there other questions?
MR. MORRIS: Yes, gir.

BY MR. MORRIS:

Q Mr, Eaton, do you propose any effective date for an Ordep,
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menced within the next week or so. Once the testing of the well

if the Commisgssion sees fit to enter it in thils cage?

J:\ I would recamend that that date be as early as possiblé
for this reason. We are moving forward with our initial expendi-b
tures on this project area in anticipation of an Order, those

expenditures amounting principally to the drilling and testing of%

the Morrison supply well., I expect that that well will be com-

is concluded, certain further arrangements can be camenced at

that time that just can't be done before then. We can camence

designing our system, and we can collect samples of the water, and
determine for our own knowledge whether or not treatment is desirJ
able, and, if so, what treatment,and design our facllities to do ‘
that with.

I would recommend an early date, because wetre quite anxiousl
to make our plans actually coincidq with our predictions on that
graph, and hope to get water to be injected by September lst.

Q I didn't know whether you would need, say, a date of ;
July lst or not, whether you would need 1t by the lst of thisg cami
ing month. }

A No, sir, I dontt think so. |
|

Q Mr. Eaton, you are proposing the same rules as set fortﬂ
in Order No. R-1699. ©Now, that would include Rule 7 of that Order

which makes provision for credit for daily average gas injected.

Now, is any gas belng proposed as to be injected in here?

A No, sir. We do not propose to inject gas, salthough cer-
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tainly that might be a possibility. We don't plan to at this time%

!
Q Is Atlantic injecting gas up in their project under these

]

ruleg?

A Not to my knowledge, no, sir.

Q But you think it would be a good idea to adont these
ssme rules just in the event your areas might merge?

A It could be pogsible that at sarne future time gas injec~
tion might be considered, although I think 1t's rather remote, but
I do recamend adoption of the same rules for the reason that you
mentlioned. I fully expect that the Atlantic project will be en~-
larged to the extent that it completely fills up that interveningg
area, and will be lmmedlately adjacent to the proposed Pan Ameri-;

1

can project area.

Q And Rule 11 of these rules does make administrative pr04
vision for including injection wells, which 1ls sanething you.men-%
tioned earlier?

A Yes, sir.

MR. MORRIS: Thank you, sir.
MR. UTZ: Any other questions? If not, the witness may
be excused.
(Witness excused)

MR. UTZ: Any other gtatements to be made in this case?

If not, the case will be taken under advigement.

—- U S USSR OOV
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