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BEFORE THE
NEW MEXICO OIL CONSERVATION COMMISSION
Santa Fe, New Mexico

Octover 20, 1uod

SAAMINER HEARING

IN THE MATTER OF: Apolication of Texstar
Petroleum Company for a unit agreeuqent,
McKinley County, New Mexico,.

Appilication of Texstar Petroleum

McKinley County, New Mexico

)
)
)
)
)
)
Company for a waterflood project, ;
)
)
)
)
)
)
)
)
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BEFORE:

DANTEL S. NUTTzZR, oXAMINER

TRANSCRIPT OF HEARING
MR, NUTTeR: We will call Case 3i31.
MR. DURRETT: Application of Texstar retroleum Cowpany
for a unit agreemeht, McKintey County, New HMexico,

MR. MORRIS: 1If the zxaminer please, I am Richard
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Morris, of Seth, Montgomery, Federicl, and Andrews, Santa
¥e, appearing on behalf of the Applicant, Texstar Petrolieum
Company. At this time I move that Case 3132 be consolidated
wlth Case 3131 for the purpose of testimony.
MR. NUTTER: We'll call the next case, 3132.
MR. DURRETT: Application of Texstar retroleum
Company for a waterflood project, McKinley County, New
Mexico.
MR. NUTTER: Cases 3131 and 3132 wlll be consclidated
for westimony.
MR. MORRIS5: We will have one witness. I ask
that he be sworn at this time.
(Witness sworn.)
(Whereupon, Exhibits 1 and
2 In Case 3131 and Exhibits
1 through 4 in Case 3132
were marked for 1ldentificatio

DIRECT EXAMINATION

Y MR, MORRIS:

W Mr. Andreen, will you please state your name, by
whom you are employed, and what position and where you are
located?

A My name 18 Gilbert M. Andreen, I'm employed by
the Texstar Petroleum Company in San Antonio, Texas. I

am thelr Vice-Presldent in charge of production and
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englineering.

n Wnat 1s the extent of Texstar Petroleum Company's
business in New Mexico, and elsewhere, briefly?

A Well, we operate, have direct operations in eight
states., We are the only working lnterest owner and sole
sperator in the Hospah Fileld in McKilnley County, New Mexico,

which 18 tne extent of our operations in the State of New

Are you in the general waterfliood business

&0

shrougnout your area of operation?
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il Yes, s8ir. We operate a number of waterfloods. In
Soubh Texas we have two large waterfloods that we operate,

We have two up in Oklahoms, which are smaller size, and we
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nave one, two, three, four, five 1ln Kansas in various stages
of development, some in which inJection has just started,
some zmre ln the design phase right at the moment. Thuse
are primarily in the southeastern part of Kansas.

Q@ What are your dutles as Vice-~President of Texstar
Fetroleum Company?

A Well, I'm in charge of all of the production
operations and all of the englneering functions. In addition

to that, belng a relatively small company, I catch many other

assorted duties also, including property purchases, evaluations,

financial functions, personnel functions, and everything else.
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Does the area of waterflood operasions come
witnin your direct scope of responsibllity and duty?

Yes, 1t does, 1 have qulte a long history of

S,
el

gxparience in waterf{looding.

£

dould you zo in%o that briefly and give your

sducablion and experience?

Very briefly, I have testified in the past before
the YMow Mexico Commission but 1t's been ten or twelve years
ago, now. To relterate my experlence, I graduasted from ihe

raity of Pittsburgh in 1942 with a Bachelor of Sclence

YT, 3
S LV

i

degree in feftroleum Engineering. At the invitation of

Uncle Sam, I spent & few years in the Navy. In 1946, I
Joined Magnollia Petroleum Company and served in their
Enginsering Department all over Texas, Oklahoma and
iLoulsiana. 1 was with Magnolia approximately ten years.
During this time of course, I designed, installed, had
jurisdictlon and operation over many waterfloods and production
proplems of all sorts in all three of the states I mentloned.
I left Magnolia and went with the Englineering Consulting
Department of Core Labratories in Dallas where I was thelr
so~-called secondary recovery expert and in this capacity
designed waterfloods and did reservoir engineering studies

in connectlon with projects of this nature, not only all over

the United States, but in Canada and South America and other
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assoclated places, I left Core Laboratories after four years
and went with Texstar Petroleum Company when they were
formed 1n 1959.

@ Are you familiar with the applications of Texstar
Petroleum Company in Cases 3131 and 3132?

A I an.

(] What is 1t that Texstar seeks by these appllcations?

A We seek to form a unit in the Hospah Field, the
field unit area which would encompass the area described
by tke four base leases which cover the entire producthive
area of the Hospah Fleld, Two of these leases are owned by
the Santa Fe Rallroad and two by the State of New Mexico.
Within this fleld unit area, we propose to form a unit for
the Hospah Gallup Sand and a unit for the Seven Lakes Sand.
We are forming this unit for the ultimate purpose of con-
ducting secondary recovery operations in both of these
horizonsg.

Q Referring now, Mr. Andreen, to what has been marked
Exhibit Number 1 in Case 3131, would you describe that as
a summary of the testimony you intend to give in this case?

A This is a summary of the testimony, and I've pre-
pared this just as a means to make sure that we've covered
all of the points.

Q Referring now to what has been marked Exhibit
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Number 2 in this case, would you state what that is and
what 1t shows?

A Exhibit 2 1is the form of the Unlt Agreement which
we have prepared to cover the formation of the units as I
have previcusly mentioned. We have gone over this with Mrs.
Rhea of the lLand Commissioner's Office, and other people.

We have contacted all the fee ownershlp, such as Santa

Fe Pacific Rallroad and all of the overriding royalty
intereste. We have recelved approval from them of the
fermula and the tract factors as they are shown on Exhiibits
E-1 and E-2 which are part of the unit agreement.

Q Refer to the plat attached to the unit agreement,
1f you will, Mr. Andreen, and explain to the Examiner Jjust
what your proposal is and what has been done to form this
unit.

A The Exhibit B attached to thils unit agreement shows
the outline which is the hashered line, the outline of the
proposed Hospah Fleld unit area., This 18 the area that's
covered by the four base leases that are described in Exhibit
A attached to the Unit Agreement. It shows, of course¢, on
this plat, all of the wells that have been drilled, in the
area, all of these wells were drilled seeking production
in the Hospah Gallup Sand.

Q I belleve you sald earlier that Texstar is the
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owner of the entire working interest in thls unit?
A Right. We are the only working lnferest owner.
% Who are the other interest owners in the unit?
7777 & The bDase leases are owned by the State of New
Mexico and the Santa Fe Pacific Railway. There are some
overridling interests that are scattered among individuals
#who live in, there's about eight of them that live in

California, and I believe one of them lives in New York.

™ Have all the royalty interest and overrlding
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by royalty interests been contacted concerning the formaftilon

a> i F} t 40

= of this unit?

=

= A Yes, they have.

L=

.

= w What has been the result that you have achleved so
x|

far as & result of that?

A We have received thelr approval of the proposal
tv unitize on this bases presented of productive acre feet
and the tract factors as are given in Exhibit E-1 and E-2
attached to this agreement. We have had a hundred percent
pariicipation by all of the interest owners, all of the
fee interest owners in this respect.

4] Some of the acreage you say, 1ls state acreage.

Have you been in touch with the State Land 0fflce concerning

this unit?

yiy I have.

L
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Q Where do you stand with them at the moment?

A I have recelved tentative approval of the form of
this unlt agreement.

& What are the unitized formations in the unit
agreement?

A We propose to unitize Jjust the Hospah Gallup
horizon anéd the Seven Lakes horizon,

0 Those two formations being the formations with
which we'll be concerned with in the waterflood portion of
the hearing, 18 that correct?

A That's right.

I might enlarge a little blt on the Seven Lakes
horizon., There is no production currently from the Seven
lakes nerizon. It 1s a shallow horizon found at a depth
roughly of 300 feet. It contains a very viscous oil.
Durling the time at which the Hospah Fileld was developed,
this sectlon was cored and there was available to us core
analysis, and of course, this section was penetrated by
all of the exlsting wells so that the geology and so [orth
of thils partlcular section could be determined. We propose
on the Seven Lakes horizon, to obtalin additional laboratory
information, and from this laboratory information determine
what type of processes we feel this reservoir would be

amenable to, We have currently, several new methods of
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handling viscous crudes which even a year ago 4id not{ exisft.
We have reason to belleve that one of these processes will
enable us to establlish commercial production from the Seven
Lakes horlzon.

Q Do you have anything further to add to your testi-
mony concerning the unlt formation before we turn to the
waterfliood portion of the testimony?

A No., I have nothing unless there are some questions
that 1 can answer.

MR. MORRIS: Would the Examiner care to question
at this tine?

MR. NUTTER: Go ahead with the other portion of the

Q (By Mr. Morris) Referring now to what has been
marked as Exhibit Number 1 in Case 3132, would you characterize
that 8 a surmmary of your testimony in thils Case?

A It is,

G Referring to what has been marked as Exhibif Number
2 in thls case, what 18 that, please?

A That was the sample log. Exhibit Number 2 is a
sample log on which we have shown and colored both the Seven
Lakes and the Hospah horizons. These are gamma ray neutron
logs thst we had run last year. Actually during the original

development of thls field they did not do any electric logging
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or anything within the Hospah Sand, so we had %o go in and
obtain these logs so that we could work out the geoclogy that
is presented in the exhiblts attached to this little summary.

dould you refer to your summary of testimony and go
through 1t briefly outlining your proposal for watérflooding
in this area?

A I can Just read part of this. It probably would

ve the easlest way. I1If there are any questions that come
S0 ming a8 I read this, please ilnterrupt me, I'11 enlarge
shem 2% that time.,

The Hospah Sand is found at a depth of approximately
1,550 feet and 1s the only sand that produces 1in the field.

The 2% currently active wells produce 233 barrels of oil and

-3

00 bvarrels of water per day. An engineering study of the
Hospah Sand, prepared by the Englneering and Consulting
Department of Core Laboratories, Inc., of Dallas, Texas,
indiec=ten that a peripheral water-injection program for the
Hespalh horizon willl increase the future production from this
zone by 1,500,000 barrels of oll over and above that expected
by continued primary operations. The proposed injection

plan as lndicated on Filgure 1, which 1s attached to this

the conversion of two abandoned oil wells to injection

purpogeg, It 1s anticipated that the maximum rate of
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infeztion will be 6,000 barrels per day and that the maximum
oll-producing rate will not exceed 1,000 barrels of oil per
day. The 1ife of the project is estimated at seventeen years.

All of the injection wells will be completed by

cemanting pipe through the formation and selectlively
perforating., All zompletion practices used will be such as to
insure that the injected flulds will be confined to the zone

under flood. The source of the extraneous water necessary

w0 the project has not yet been determined, From old
r2cords, we belleve there are potential water-source sands

vetween 600 and 1,000 feet, and if necessary, water can
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be obtained from the Hospah Sand on the downdip side of the

fault whleh forms the southern boundary of She productive
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area. The final selectlon of the water source will be
deternlined from tests to e run on the quality and quantity
of the water each zone contains.

As Seven Lakes Sand 1s found at a depth of
aprroximatel; 300 to 250 feet., Although cores faken in this
section in the early 1Q40's indicate oil saturation and
good sand characteristics, no attempt was ever made to
establish commerclal production because of the viscous

nature of the crude contained in the section. Englneering

studles indicate thils zone contains approximately 4,000,000

L?arrels of oil 1n place, and 1t is thought that approximately
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1,000,000 barrels of this oll may be obtalned by the appli-
cation of one of the more exotic types of secondary recovenry
such o8 thermal, or pusher floods,

The feasiblility and selectlon of the process to
be used 1s contingent upon the results of speclal labtoratory
tests run sn cores talken from the section. The process
to ba used will affect the design of the develonment and

injentlon pattern, and as a consequence, no 8peclific plans

ln this regard can be glven at this time. While the type of
srncas2 S0 be used in attempting to establish commerclal
recovory from the Seven Lakes horizon 1s not yet known,

it iz recognlzed that the wells drilled to this zone nmust

he 2ompleted in a manner which will confine all injlected
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gabstanses £t0 the zone under flood.

Upon approval of the Hospah unitlzatlon, which
iz Care 3131, Texstar's plans call for the immediate
congolidatlion of the production~handling facilities and
the installatlon of an automatic-custody system to handle
praduction from all leases, During the summer of '65, it
is expected that the facilities necessary to sturt injection
into the Hospah horizon will be installed and operating.

During the same period, it is planned to obtain representative

cores from the Seven Lakes horizon, and in the winter months

of 1965-'66 speclal tests will be run on these cores hio
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determine the most feasible method of establishing cummerclal
production from the zone. By the summer of 1956 Taxstar
noves Yo be in a poaltion to install at least the pilot
rhase of the secondary-recovery progran for the Seven Lakes
Sand.

Attsched to this testimony are the following:

(i) Pleit of the Hospah Field Unit.

If you have any questions concerning “he Figure 1,
2% tast eghows the outliline of the unit area thut wWe have
paen Lofore in the unlt agreement. The Becond is8 & structure
rap 2f the Hospah Sand. You wlll note that all of these
exhiclts were prepsred uy Core Laboratoriesg, Inc., in
Delles, Texas, their Englneering Consulting Deypartmens.
ey ¢id that in conjunction with the formal situdy that
they <id on the fleld. I was involved at the time the
atuly way done and actually checked the correlations and
we agpree with them as to thelr geologlcal interpretations
and also as to their concluslions concerning the feasiblllity
tbis Tlo0d and what we may expect to get out of 1t

(. All of {Yhese exhibits prepared by Core Laboratories

have Yean verifled by you or those under your supervision?
A That's right.
" Would you go on and identify and briefly describe

the olher exhiblis attached to your outline of testimony?
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A Exhibit 3 is the gross sand isopach of the Hospan
Sand on which we have shown both the unit area, and within the
blue line we have shown the proposed Hospah Sand unit area.
The waterflood will affect all of the sand within the area
of this blue line, and participation factors for the Hospah
Sand unlt have been based on the volume of sand within that
blue line as determined by plenimetering a base map of
this figure.

Figure 4 is the Proposed Injection Pattern for the
Hospah Sand. You will note on this figure that we plan to
drill six of the elght injection wells. The only two that
we plan to convert are the two wells way to the north. All
the other ones will be drilled and will be new wells and
will be completed in a manner that we can confine our floods
to the zone that we plan to flood.
Figure 5 18 a Structure Map of the Seven Lakes Sand.

I might point out one thing, that these maps in this report
are the first time that there has been a log avallable on
all of the wells in the fleld and we ran the neutrons last
year to do this geology. The faults that you see on the
structure maps are faults that are in existence. I have
verified them and they are sufficlent to cause complese
separatlon of the production section on the south and partial

separation on the one to the north.
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Q At this point, will you refer to what has been
marked as Exhibits 3 and 4 --

A Right.

q -~ which are cross sections through the fleld, and
point out briefly the features of those exhibits?

A Well, these exhibits were really prepared for my
conversations with Mr. Irby over here that we had yesterday.
They actually are on the Seven Lakes horizon. Exhibit,
cross section A-A 1 shows 1t 18 a northeast, southwest
cross section of the Seven Lakes horizon and shows the
existence of the zone where the water contact 1s and where
we feel the sand 18 and where the oll-productive section
shown in yellow on this exhibit lies in this sectlon, as
near as we can tell from our records and the present
condition.

MR. NUTTER: This 18 Just the Seven Lakes?

A This 18 the Seven Lakes. The Hospah is not shown,
nor do I have a cross sectlon on the Hogpah Sand. The
B-B 1 is perhaps a little more significant because on this
particular section you can see the separation caused by
theae two faults. It appears on the cross section between
the Santa Fe Number 25 and the Santa Fe Number 19, and
between Santa Fe 52 and Santa Fe Number 9 and is complete

separation insofar as the Seven Lakes Sand is concerned, and
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actually 1s the complete sBeparation as far as the Hospah
Sand is concerned., This fault 18 the same fault that projects
on downward into the Hospah Horizon.

) (By Mr. Morris) If you will turn to your cutline,
Mr. Andreen,

A Number 6 18 a gross sand isopach of the Seven
Lakes Sand as prepared by Core Laboratories and participation
factors for the Seven Lakes horizon were obtained by
plenimetering this map.

Filgure Number 7 1a a tabulation of the sand
characteristics and some of the basic formation fluid data
that we have avallable on both the sands and the fluids
that are contained in these reservoirs,

Figure 8 is a tabulation of the past production
of the Hospah Gallup Sand in the Hospah Field. 1t shous
that we have produced a total of four and a half milllion
barrels, approximately four and a half million barrels from
this horizon to date.

Q Mr. Andreen, does that exhlbit also show the current
levels of production in this area?

A Yes, 1t shows the production by lease and cummulative
for all these leases.

Q Would 1t be proper to state that production in

this area presently 1s in the stripper stage?
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A I belleve it 18, The average production is
somewhere around five barrels a day per well, Incidentally,
the Hospah Fleld 1s one of your oldest flelds in the State
of New Mexico. It was discovered initially in 1927. It
looked relatlvely dormant because it's way up in the middle
of the Navajo Reservation and even today 18 hard to gzet to.
It stayed dormant untll the late '30's when there were
three or four more wells drilled and then in the early
'40's arrangements were made to bulld a plpeline from the
fleld to the town of Prewitt, New Mexico where a refinery
was constructed.

Then in the period between the war years of '40
through '44, the big fleld development occurred and there
has been a total of, I think, roughly 50 wells, 49 wells
perhaps, drilled in the field over its iife. It's had a
long history of constantly declining rate of production.
The last exhlbit that I referred to in this is the sample
log which we have already previously discussed.

Q In summary then, Mr., Andreen, where do we stand
on obtaining approvals of the various State agencles at
this time that are concerned with this application and what
is your recommendation to the Examiner?

A I will start at the tail end and come back. For

the purpose of preventing waste and increasing the ulfimate
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recovery from the field, 1t 1is requested that the Commission
grant Texstar Petroleum Company permission to conduct
secondary recovery operations in both the Seven Lakes and
Hospah horizons of the Hospah Field by the injection of
extraneous flulds into these horizons. At such time as
Texstar has determined the source of its extraneous water
for injection into the Hospah Sand and determined the nature

of the secondary-recovery process to be applied to the

Seven Lakes horizon, the Engineering Department of the
Commission, the State Engineer's Office and the State Land
Commission's Office will be advised of the detalls of the
program and thelr clearance obtained before actual injection

operations commence. If injection into the Seven Lakes
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horizon, subject to the aforementioned administrative
approval, cannot be granted as a result of this hearing,
please delete this portion of the request and injectlon
in the Seven Lakes horizon will be the subjJect of a future
hearing.

I can determine my actual source of water for
Hospah. I will come back and see Mr. Irby and go over in
detall where our water is coming from and I will give him

at that time, the schematic sketch of how we intend to complete

the new wells and what we will put in them, because part of

how we would like to handle these, 1t would insure that this
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thing will stay there throughout the seventeen years of
future 1life, can depend on the quality of water I must deal
with and the corrosive qualities and things of that partlicular
nature. We do plan to use water at least of the same

sallnity as that produced by the Hospah Sand and perhaps

even a higher salinity.

& Would 1t be satisfactory with you, Mr. Andreen,
and with your company, 1f some form of administrative pro-
cedure were established by the order of the Commission
whereby some of these matters might be disposed of in the
future when more information becomes avallable without the
necegsity of further hearing?

A That would sult us fine. We bellieve that this
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would be a method in which I can work very c¢losely with
these agencles and really, we can get into detallis such
as they feel the need to meet their requirements.

Q Mr. Andreen, were Exhibits 1 and 2 in Case 3131
and Exhibits 1, 2, 3, and 4 in Case 3132, elther prepared
by you or under your direction or verified by you or those
under your direction where those exhiblis were prepared by
other persons?

A Yes.

MR, MORRIS: At this time, Mr. Examiner, we offer

the exhlibits Just mentioned into evidence.
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(Whereupon, Exhibits 1 and 2
in Case 3131, and Exhibits
1, 2, 3, and 4 in Case 3132
dere offered into evidence.)
MR. NUDTTER: The £xhiblits 1 and 2 in Cass 3131 and
Exhibiss 1 ¢hrough 4 in Case 3132 wllil be admitied iuto
avideace.
(Wnereupon, Hxhibits 1 and 2
in Case 3131, and Exhibits
1, 2, 3, and 4 in Case 3132
were admlitted into evidence.)
MR. NUTTER: Are there any questions of Mr. Andreen?
MR. DURRETT: 1 have a question.

CROSS EXAMINATION

BY MR. DURRETT:

Q@ Mr. Andreen, Do I understand correctly now, that
the Commission does not feel 1t would have Jjurisdiction to
enter an order authorizing the flood in the Seven lLakes,
you would still want us to go ahead and authorize the
Hospan Sand, 1s that correct?

£ Yes, that's correct.

Q Am I also correct that you are only sseking
authority to inject water at this time?

A For the Hospah Sand, yes, the Seven Lakes process
I don't know, because I must go through a laboratory analysis
of some new cores that I have yet to take on that sand to

see which of these new processes will be applicable %o
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this reservoir.

G But you don't propose to use thoBe new processes
on Hogpah flood?

A No.

5 Cne other question. I don't have a copy of your
exhibits, but do we have the exact location of your proposed
injectlon wells for the Hospah?

A They're shown on Figure 4 attached to thie exhlbit,
whatever number 1t is. It's Exhibit 1, I think, of 3132.

MR. MORRIS: I think Mr. Durrett is interested
in a footage location of theae wells, Could you supply
him with a footage location?

A I can, yee.

G (By Mr. Durrett) Could you furnish that to us?

A Yes.

MR. DURRETT: That's all.
CROSS EXAMINATION
EY MR, NUTTER:

Q This pool has produced approximately four and a
half million - barrels from the Hospah‘Sand?

A Right.'

& What 18 the source of reservoir energy here?

A There has been some limited water infiux into

this reservoir. If you will refer to the fault pattern,
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it has come basically from the southwest up dbetween these
two faults. There has also been encroachment around this
north part of the Hospah Sand so 1f you refer to the Figure
3 in this little book, you will see the blue line which
outlines the Hospah Sand unit area, We have taken into
account the volume of reservoir that has been really flushed
by this natural encroachment of water.

S0 you have had at least a partial water drive?

A That's right. We have had a partial water drive
and we have reached the polint, reservolr-wise, where the
natural influx now 1s no longeyr able to meet the withdrawal
rights 82 that our productlivity averages are Jjust golng
down, down, and we are in a stripper stage insofar as the
fleld ig concerned.

3 You propose to augment this natural water drive
by peripheral type flood?

A That 1s correct.

o Has Core lLaboratories, or have you, made any estli-~
mates as to the amount of additional oil that will be
recovered as a result of this injection project?

A Yes, Core Labs have. I have gone over theilr
figures and 1 agree with them, and as stated in this, it's
about & million and a half barrels,

0 Any recovery which would be obtalined from Seven
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Lakes Sand as a result of an injection project would be all
additlonal recovery?

A Woulé be all secondary. There's no primary
potential in that field at all.

Q No primary?

2 No.

MR. NMUTTER: Any further questions of Mr. Andreen?

Mr. Irby, have you gone over the casing program
for thesse wells?

MR, IRBY: No, sir, he doesn't have that yet. He
wropnset that this be set up on an administrative approval
basls and that he will clear wlth me and with other interested
State Agenciés prior to completion of the well and injection
of water. The State Engineer offers no objectiosn to this
procadure, having full confidence in the Englneering 3taff
of the Commlsslion.

MR. NUTTER: If there's no other questions of Mr,
Andreen, he may be excused.

(Witness excused.)

MR. NUTTER: Do you have anything further in these
cases, Mr. Morris?

MR. MORRIS: No, sir,

MR. NUTTER: Does anyone have anything they wish

e offer in Cases 3131-3132? We will take the cases under
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advisement and call & 15 ninute recess,

* % %
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