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BEFORE THE
OIL CONSERVATION COMMISSION
SANTA FE, NEW MEXICO
NOVEMBER 13, 1958

IN THE MATTER Op:

CASES 1253 & 125l 1In the matter of the hearing ordered :
to be held by Order No. R-101l1 to
permit the operators in the Kemnitz- :
Wolfcamp Pool in Lea County, New Mex~-:
ico, to appear and show cause why the:
Special Rules and Regulations set :
forth in said order should be con-
tinued in effect beyond December 31,
1958.

*

Mr. A. L. Porter, Examiner
Mr. Edwin L. Mechem
Mr. Murray Morgan
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MR. PORTZR: Take up next Cases 1253 and 125).

MR. PAYNE: Case 1253 and Case 1254. In the matter of
the hearing ordered to be held by Order No. R-1011l to permit the
operators in the Kemnitz-Wolfcamp Pool in Lea County, New Mexico,
to appear and show cause why the Special Rules and Regulations set
forth in said order should be continued in effect beyond December
31, 1958.

MR. BRATTON: If the Commission please, Howard Bratton,
Hervey, Dow & Hinkle, appearing on behalf of Tennessee Gas Trans-

mission Company. I would like to introduce Mr. William Armstrong
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of the legal department of the Tennessee Gas Company, who will be
associated with me in this case. We would like to present evidence
in this case for the purpose of supporting the continuance of the
present Rules and Regulations in the Kemnitz-Wolfcamp Pool beyond
December 31, 1958. We have two witnesses, and I ask tlm t they be
sworn at this time; DNMr. Snell and Mr. Carnes.

(Witnesses sworn)

MR. McGOWAN: If the Commission please, I am G. H.
McGowan. On behalf of S8inclair 0il & Gas Company, I would like
to - present an appearance. We are . the original applicants
in this case. We have no testimony. We will have a statement at
the end.

MR. FEDERICi: Seth, Montgomery, Federici & Andrews, ap-
pearing on behalf of Shell 0il Company. I just want to make a stats
ment on behalf of Shell. We have no witness. Does the Commission
desire the statement now or later?

MR. PORTER: I believe we will wait until the testimony
has been submitted.

Will there be any other appearances in the case?

GENE W. SNELL,
a witness, having been first duly sworn on oath, testified as follow
DIRECT EXAMINATION ‘

BY MR. BRATTON:

Q Will you state your name, please?

S3

DEARNLEY - MEIER & ASSOCIATES
GENERAL LAW REPORTERS
ALBUQUERQUE, NEwW MEXICO
Phone CHapel 3-6691




A Gene W. Snell.

¢ By whom are you employed, Mr. Snell?

A Tennessee Gas Transmission.

Q Where and in what capacity?

A Hobbs, New Mexico as an exploitation engineer.

Q@ Will you give a brief outline of your education and
professional background, Mr. 3nell?

A Yes, sir. I received a Bachelor of Science degree in
geological engineering from the University of Houston in 1951. I
worked three years in West Texas and Southeast New Mexlico with
Tennessee Gas.

Q@ In your capacity with Tennessee (Gas, have you become fg
iliar with the Kemnitz-Wolfcamp Pool?

A Yes, I have.

Q Are you familiar with the Special Rules and Regulations
now in effect in that Pool?

A Yes, I am.

Q@ In your experience with Tennessee Gas, have you made a
geological study of the Kemnitz-Wolfcamp Pool?

A Yes, I have.

MR. BRATTON: Are the witness! qualifications acceptabll
to testify in thils case, Mr. Porter?
MR. PORTER: Yes, they are.
Q Mr. Snell, you say you have made a geological study of

the Kemnitz-Wolfcamp Field?

m—
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A Yes.

Q@ And are the results of your study shown on Tennessee
Gas Transmission Company's Exhibits 1 through L?

A Yes, they are.

Q@ Will you refer to Exhibit No. 1 and explain what it is
and what i1t shows?

A Bxhibit No. 1 is a development map of the Kemnitg-Wolf~
camp Field. Temporary field rule fiéld designation is outlined in
red. We have a symbol at the bottom of the exhibit designating the
type of producer for each well in the Field. This map was drawn up
to show the development of the Field since the hearing for the tem-
porary Field Rules of the Kemnity-Wolfcamp Field. A generalized
breakdoﬁn in the Field itself at the present, the producers and the
type of wells, is as follows:

Tennessee Gas has 17 Lower Wolfcamp producers, 1l drilling
well, 1 Cisco well; Shell 0il Company, 3 Lower Wolfcamp producers;
Ohio 0il Company, 3 Lower Wolfcamp producers; Pure 0il, 1 Lower
Wolfcamp producer, 1 Cisco; Forest 0il Company, 2 Lower Wolfcamp;
Sinclair 01l & Gas, 6 Lower Wolfcamp, 1 dry hole Lower Wolfcamp;
Humble 01il, 1 Lower Wolfcamp; Phillips, 1 Lower Wolfcamp, 1 dry
hole. These totals for the Field are 3L Lower Wolfcamp, 1 drilling
Lower Woldcamp, and 2 Cisco, and 2 Lower Wolfcamp dry holes.

Q@ Is there any further information reflected on Exhibit
1, Mr. Snell?

A No, there 1is not.
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Q@ Have you prepared a structure contour map of the Field?

A Yes. Exhibit No. 2 1s a structure contour map of the
Lower Wolfcamp Field on what Tennessee calls the Kemnitz Lime. It
is a 10,600t marker, log marker and lithology marker which we
have used. This map is somewhat different than the structure map
we presented in the original hearing in that this structure is some
350t lower structurally than that map. Our structure maps in the
area have not sufficiently given us information in regards to fur-
ther development drilling in that the trap itself is stratigraphi
and locally our structure does tell us a story, but generally,
structure in that area is of no great help.

@ Is that for the reason that the structure does not re-
flect the occurrence of porosity in the pay?

A Yes, that's right.

@ This being a stratigraphic trap. Now, have you prepare
Isopach maps of the Pool?

A Yes. Bxhibit No. 3, which is the Isopach of the Gross
Microlog porosity, Lower Wolfcamp Pay. And Exhibit No. l., Isopach
of Net Microlog porosity of the Lower Wolfcamp Pay. Again, the
Field limits are designated in red. The dashed red line across the
bottom of both porosity maps, Isopach map, is what we believe to
be the oil-water contact of the Field. The difference in the two
maps is that map, Exhibit No. 3, Gross, takes into consideration
both our oil porosity and water porosity. Exhibit No. L, which is

Net oil porosity, cancels out all water which is effectively what
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we are producing in the Field. These maps were constructed basicH
ally from the microlog with other information such as other logging
devices, drill stem tests and production datagathered in the pay zone
to delineate the amount of pay we had.

Q Now, speaking generally, what do those Isopach show
with reference to the productive limits of the Lower Wolfcamp?

A Both Exhibit No. 3 and L indicate the Lower Wolfcamp
pay pinchout to the north, to the east and to the west. The south-
ern limits of the Field are yet undefined by development drilling,
but we feel by the encountering of. water in the Lower Wolfcamp pay
that we have established about 1ts southern limits of production.

Q@ Now, these maps were prepared from all avalilable micro-
log data in the Field from all wells?

A Yes.

Q From any other data?

A Production data on each well through the pay zone, drilﬁ
stem tests and thatts about it.

Q@ Is there anything else you would like to tell the Com-
mission with reference to these two Exhibits?

A No.

Q Is there anything further which you would like to tes-
tify to in this case?

A No.

Q Were Exhibits 1 through L prepared by you or under your

direction?
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A Yes, they were.

MR. BRATTON: We would like to offer Exhibits 1 through
L4 in evidence.
MR. PORTER: Without objection, Tennessee Gas Company's
Exhibits Nos. 1 through L will be admitted.
Anyone have a question of the witness?
CROSS EXAMINATION
BY MR. COOLEY:

Q Mr. Snell, can you draw any conclusions from the studie
you have made which are portrayed by Exhibits 1 through I as the
propriety or advisability of 80-acre spacing in this Pool?

A I think that wlll be covered in later testimony, sir.

Q Very good.

MR. COOLEY: No further questions.
QUESTIONS BY MR. NUTTER:

Q I wanted to ask the witness one question. Do you thingk
that the presence of this water-oil contact would indicate that
some of the acreage that 1s dedicated to the wells in the south-
ermmost portion of the Field might not be productive of o0il?

A Let me see if I understand you correctly. In the southt
ern portion of the Field down here we feel that both structure and
stratigraphy are going to be the main things to delineate the oil
porosity. We think that the oil porosity will be too small further
south of what we have designated the oill-water contact to make a

commercial producer.
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Q@ Do you think that a well that may be cormmercial, howeve

but is located north of the portion that you have drawn the water-
oll contact, the well may be a commercilal producer but have con-
siderable acreage dedicated to it that is below the water-oil
contact, might not be productive of oil, is that possible?

A Yes, it would be possible.

Q Are you familiar with the pool rules for the Kemnitz-
Wolfcamp Pool?

A Yes, sir.

Q Are you éware that the rules require that either the

E/2 or the W/2 of a governmental gquarter section be dedicated to

the well?
A Yes, sir.
Q@ Could you tell me, for example, what acreage is dedi-

cated to Shell 0il Company's State "W D" No. 1, located in the NW/Jj
SW/l, of Section 29% |
A That would be the east eighty.
Q That would be the east eighty of the Sw/L?
A Yes, sir.
Q@ Do you think that the south forty there is productive
of o0il?
A Present indications point that it is not.

Q@ What acreage is dedicated to Tennessee Gas Transmission
Company!s State "B" No. 1 in the NE NWw/L, Section 219

A The east eighty, "B" 1.

1
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Q@ Do you think the south forty there is productive of oil

A Not in the Lower Wolfcamp pay.

Q What acreage is dedicated to, I believe it is a Pure
State "E" Well No. 2 in the SW SE of 217%

A That Well is producing from the Cisco and is dry in the
Lower Wolfcamp, and I assume under Cisco it would be the west eighty.

Q@ The No. 1 is in the Cisco or the No. 2 is in the Cisco?

A I am sorry. Did you say the No. 27

Q@ No. 2.

A It would be the west eighty.

Q Do you think the north forty is productive of o0ill?

A Not in the Lower Wolfcamp.

Q Do you think it is advisable to have the elongated pro-
ration unit such as we have here in an area where the water-oil
contact may change or appear as it does in this Pool and cause
acreage which is not productive of oll to be dedicated to the wellsk
Do you think those wells are receiving more than their actual share
of the Poolt's allowable? |

A DNo, I don't.

Q Would you elaborate a little further on that statement,
please?

A If I understand you right, sir, in that -- as an examplp,
our Tennessee Gas State "B" No. 1 in Section 21 -~

Q Yes, sir.

A ~- which has the west-east eighty dedicated to it would
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be actually getting a higher allowable than the Chio "8 B" No. 1
located directly offset to the north in Section 16.

Q@ With respect to the amount of productive acreage that
is dedicated to the well, do you belleve it is getting more allow-
able?

A DNo, I do not.

Q Do you believe that OChiots "8 B" No. 1 has eighty pro-
ductive acres dedicated to 1it?

A Yes, I believe it has it dedicated.

Q Well, does your well have eighty productive acres dedi-
cated to 1t?

A Yes, sir, it does, eighty.

Q Productive acres?

A We hope productive acres, sir.

Q However, it is below your water-oil contact?

A Yes, sir. The area in the northeast part of the Field
in the Lower Wolfcamp pay is pinching out quite drastically. 1In
some respects 1t is structurally controlled, in other resgpects it
is not. By that, you may get what we call the Kemnitz Lime and
abandonment porosity. In others, you may get Kemnitz Lime and no
porosity, so we know the northeast part of the Field is very errati
in development. The water-oil contact in this northeast part was
drawn on information that we knew to exist, and we believe that it
is encroaching in that area. |

MR. NUTTER: Thank you. I believe that's all.
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MR. PORTER: Anyone else have a question of Mr. Snell?
MR. BRATTON: I would like to ask a question or two.
REDIRECT EXAMINATION
BY MR. BRATTON:

Q Mr. Snell, do you know whether any or all of these wellsg
as to which Mr. Nutter was inquirimg, whether those wells are now
top allowable wells? Do you happen -to have that information?

A To the best of my knowledge, the Ohio "8 B" No. 1, the
Termnessee Gas "B" No. 1 are not top allowable wells.

MR. BRATTON: I believe thatts all.
QUESTIONS BY MR. PORTER:

Q@ Do you have any information on the Shell well that was
mentioned?

A Tﬁe Shell "W D" No. 1?2

& Yes, gir.

A To the best £ my knowledge, it is -=- it was top allow-
able. At present, whether it is or not, I do not know.

MR. PORTER: Mr. Fischer.
QUESTIONS BY MR. FISCHER:

Q Mr. Snell, could you tell me the present status of -~ I
think it is Sinclair lease 692, State 692 lease, rather, No. 1 in
the SE SW of Section 2 7

A No. 1 692. Yes, it's dry and abandoned.

Q Is that the same condition that Phillips New Mexico

State lease Well No. 2 in the SE/l of the SE/li of Section 25% _ _
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A Yes, it is dry and abandoned.

Q It is in the Kemnitz=-Wolfcamp?

A Yes, they were both drilled to the Kemnitz Lower Wolf=
camp pay and were dry.

Q Are there any indications of o0il or production in the
Cisco --

A The -~

Q@ =- in those pools?

A The Phillips New Mex "A" No. 2, drilled to the Pennsy-
lvanian at approximately 11,500, and encountered porbsity, but it
was not considered commercial to produce it.

Q What about that Sinclair State 692 No. 1 in the Cisco?

A To the best of my knowledge, it was also dry in the
Cisco.

MR. FISCHER: Thank you.

MR. PORTER: Any further questions of the witness? The
witness may be excused.

(Witness excused)
JAMES F. CARNES,
called as a witness, having been first duly sworn on oath, testifie
as follows: ’
DIRECT EXAMINATION
BY MR. BRATTON:
Q Will you state your name, by whom you are employed and

in what capacity?
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A James F. Carnes. District engineer for Tennessee Gas
in Hobbs, New Mexico.

Q Have you previously qualified before this Commission as
an expert petroleum engineer?

A I have.

Q Are you familiar with the Kemnitz-Wolfcamp Pool?

A T am.

Q Are you familiar with the Special Rules and Regulations
now in effect in that Pool?

A T am.

Q Have you made a study of the Pool in connection with
those Rules and Regulations and this hearing?

A T have.

Q Will you refer, Mr. Carnes, to Tennessee Gas Transmissi
Company?'s Exhibits Nos. 5 and 6 and explain what those Exhibits are
and what they show?

A Exhibits Nos. 5 and 6 posted here on the board,with the
Commissiont's permission,will be shown together. Exhibit 5 is a
plot of the monthly oil and gas producing rate and the fieldwide
average bottom hole pressure versus time. Also tabulated across
the upper part of the draft is the number of wells completed and
producing at'the end of each'month. Primarily, it’shows the rapid
development of fhe Field since discovery in December of 1956 with,
as Mr. Snell earlier pointed out, 34 wells produéing at the present

time. It also indicates that we are having no increase or apprecial

ble
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increase in gas-oil ratio at the present time. Current production
shown on these i1s 150,000 barrels of oil per month, approximately
190,000 cubic feet of gas -~ pardon me =-- 190,000 MCF or gas-oll

ratio of 1275. Exhibit No. 6 is a plot of the monthly oil and gas

producing rate and fleldwide .average, bottom hole pressure plottef

against cunulative oil production. The bottom hole pressure as

plotted, 1is a typical, almost a testbook example, of a solution
gas drive reservoir. It is a primary reason for plotting these
two drafts.

Q Is there any indication of a water drive in this Pool?

A None whatsoever.

Q What wells do you have shown on there?

A Well, I have all of the bottom hole pressures averaged
that we have available in the Field, or approximately 100 pressure
points have been averaged. The last point shown was taken November
the 3rd, 1is the average of four wells which we felt were represen=-
tative of the entire Fileld for bottom hole pressure. Those, if I
may read them into the record, were our State "A A" Kemnitz "B" No.
5, thirty days of completion. It is on the extreme western edge
of the Field. 1If you will refer to our Exhibit No. 1, with a botton
hole pressure of 281l psi. Our Kemnitz "B" 3, an older producing
well with bottom hole pressure of 2775; our State "A A" Kemnitz
No. 1, the discovery well, which is offset on LO-acre spacing, with
a bottom hole pressure of 2725 psi, and the State Western "AM" No.

2, on the extreme eastern edge of the Field, the bottom hole pressu
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of 2767 psi; the arithmetical average, 2770 psi. Those pressures
are plotted on Exhibit 5, and they are shown on Exhibit 6 only by
estimating the production for the month of October which we did not
have avallable.

Q@ Mr. Carnes, I believe you said the last of your four
wells was the State Western "A" No. 2. Is that correct, or is i%
A" No. 37

A It was "AM" No. 2.

Q@ Do you have anything further which you wish to explain
with regard to Exhibits 5 and 6%

A I believe that covers Exhibits 5 and 6.

Q Turning now to Exhibit No. 7, Mr. Carnes, will you ex-
plain Exhibit No. 7 and what it reflects?

A  Exhibit No. 7 is a plot of all the bottom hole pressure
tests, drill stem tests or initial completion pressures that we had
in the Kemnitz Wolfcamp Field. The lower line, the solid line, is
a plot of the average field pressures. The upper line is a plot
of the drill stem test ‘or initial completion pressures. We show
that during the early life when we were at pressures above the
saturation point, the average differential pressure between newly
completed wells and those older producing wells in the Field was
approximately LO psi; that at the saturatlion point of 3217 psi,
the differential between locations diverged slightly, and at the
present time shows an average differential of approximately 80 psi.

No distinction was made for this plot or for diagonal 80-acre
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locations; 1860 feet from the nearest producer or l60-acre loca-

tions; 26l,0 feet from the nearest producing well. We feel that the
80-acre differential adequately indicates, or indicates adequate’
drainage on 80-acre spacing; that it was pointed out in our
original hearing that the Townsend Wolfcamp Fleld, the average
differential on [ O-acre spacing was 130 psi, using ten completed
wells, although five of those ten wells indicated differential
pressure ranges from 200 to OO psi.

Q Would you care to comment, particularly with reference
to any wells which you have plotted on that curve, Mr. Carnes?

A If you will notice, in April of 1958, the Forest 0il
Company State "A" No. 2, that well was 25,0 feet from the nearest
producer,indicated a differential of 80 psi above the Field aver-
age pressure. The Phillips New Mex M"A" No. 1 was also a 1l60-acre
location or 2640 feet from the nearest producing well, and indicate
a differentlial pressure of only 130 psi higher than the Field aver-
age. The range of differential pressure had been from 30 to 130
psi greater than the Field.

Q Mr. Carnes, in your opinion,does Exhibit No. 7 indicate
that there is excellent permeability in this Field?

A I think it shows extremely good permeability, that we
are draining something considerably more than 80-acre spacing.

Q Do you believe that the evidence as reflected on Exhibi
7,1is that the best type of evidence which could be obtained with

regard to whether one well is draining 80-acres,or is there other
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type of information which could be obtained which would be superioj
in quality?

A In our opinion, the bottom hole pressure curves are the
best indication of field drainage.

Q And, in your opinion, Exhibit No. 7 conclusively proves
to you that one well is efficiently draining 80 acres or more in
the Pool?

A Yes. Very efficiently draining 80 or more.

Q Mr. Carnes, have you made any calculations on recovery
from this Pool?

A VWe have made some preliminary calculations on the ulti-
mate economic recovery from the Kemnitz Field. Our estimates indi-
cate approximately 8,125,000 barrels of oil will be recovered from
the reservoir.

Q Have you made any calculations as to how much, if any,
additional oil could reasonably be anticipated to be recovered if
the Pool were to be developed from now forward on LO-acre spacing?

A We have made again some preliminary studies there. Ou
statement shows that the Kemnitz-Wolfcamp Field will produce appro:
ximately 80 barrels of oil per acre foot; that on [O-acre spacing
with the drainage that we have shown, there has been some 2,000,000
barrels of oil to date, or approximately 25 percent of the ultimate
recovery, leaving only 60 barrels of oil per acre foot throughout
the Field to be produced. Therefore, on LO~acre spacing, you would

have to encounter immediately 1if the wells were completed today,

L4

“

DEARNLEY - MEIER & ASSOCIATES
GENERAL LLAW REPORTERS
ALBUQUERQUE, NEW MEXICO
Phone CHapel 3-6691




19

L4l feet of net pay merely to return the investment. That would shoy

that there are approximately eight locations that could be drilled
on J0ts. If those wells were drilled, our figures show that not
more than 100,000 barrels of oil could be added to our ultimate re-
covery.

Q Now, what per centage of the total oil in place would thigt
be?

A By our figures, that would be less than four-tenths of
1 percent of the oil in placs.

Q Or what percent of the recoverable oil in place?

A Approximately 1 percent increase in ultimate recovery.

Q@ Do you have any information on the cost of drilling and
completing a Wolfcamp Well?

A Our avefage cost for a Wolfcamp test only is $180,000
per well.

Q Therefore, if eight wells were drilled, that would be
approximately an expenditure of 1,500,000 -~

A Approximately.

Q@ =-- for which an additional recovery could not be antici-
pated in excess of a hundred thousand barrels of oil.

A Approximately correct.

'Q And for that expenditure. Some or most of those wells
would no more than recover the cost of the well?

A By the time they could be completed, most would merely

return the operatort!s investment.
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Q@ Mr. Carnes, in your opinion, will one well in the Kemni
Wolfcamp Pool efficiently and economically drain 80 acres?
A In my opinion, it will.
Q@ In your opinion, will the continuance of the present
Special Rules and Reguiations for the Kemnitz Wolfcamp Pool prevent
waste and protect correlative rights?
A They will.
Q Is it your recommendation that the present Special Rule
and Regulations be continued beyond December 31, 19587
A It is my recommendation, recommendation of Tennessee
Gas, that these temporary Rules be made permanent.
Q@ Do you have anything further which you would like to
state in this case, Mr. Carnes?
A I believe we have covered our testimony.
Q Were Exhibits 5 through 7 prepared by you or under your
supervision, Mr. Carnes?
A They were.
MR. BRATTON: I would like to offer in evidence Tenness
Gas Company!s Exhibits S5 through 7 inclusive.
MR. PORTER: 1Is there objection to the admission of
these Bxhibits? Exhibits 5 through 7 will be admitted.
At this time the Commission will recess the hearing until
one-thirty.
(Recess)

MR. PORTER: The hearing will come to order;{please.
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Mr. Bratton, have you concluded with your direct testimony of Mr.
Carnes?

MR. BRATTON: Yes, sir.

MR. PORTER: Does anyone have a question of Mr. Carnes?
Any questions of this witness? Mr. Nutter, do you have a question?

MR. NUTTER: Yes, sir, I do.

CROSS EXAMINATION
BY MR. NUTTER:
Q Mr. Carnes, your Exhibit 7 shows the differential be-

tween the dotted line and solid line. ©Now, the solid line repre-
sents the older bottom hole pressure for several of the older

wella ==~

A Yes, sir, thatts what we consider the field average bott

tom hole pressure.

@ -- and the dotted line is at bottom hole pressure of
newer wells, and are they completed?

A Yes.

Q@ You have an eighty-pound differential for approximatel;
the last seven months! period. How do ybu explain the legser diffej
ential for the time previous to that?

A At the pressures above the saturation pressure, above
3217 psi, we were working primarily on fluid expansion, we were
above the saturation pressure, at pressures below 3217. .We are
actually working now on a recovery mechanism on the solution gas

drive.

-3
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@ Well now, in taking -- in deriving this solid line, you
state that this 1s the average pressure for the Fileld, but I note
in a lot of cases that you have only used two wells to obtain this

average pressure.

A ‘Where have we only used two wells, Mr. Nutter?

¢ In July of 1957, for example, there is two-well average

I believe.

A Yes, July of 1957 there were only approximately eleven
wells completed in the Field.

Q How many of those eleven wells could have‘been classifi
as older wells? Just the two?

A Only about five.

& But you only used the bottom hole pressures?

A That's all the bottom hole pressures we had at that tim
We used all of the bottom hole pressures we had available at that
time.

»Q Now, I belleve you stated in obtaining this comparison
of differential pressures, you in one case said that the differen-
tial was effective across 1l60-acre drilling pattern 1in the case of
the Phillips Wells?

A Yes, sir.

Q And in other places it was an 80-acre pattern. Have
you shown the differential in any case for a LO-acre pattern there?

A There are no L0-acres shown, no.

Q@ You have [jO-acre locations in the Pool, however, do you

Fd
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not?

A Yes, sir.

Q@ Were no bottom hole pressures availabk for those [0~
acre wells?

A To my knowledge, if we had them, we did not separate

them out as lj0-acre locations.

Q@ Do you think that there would be any chance in the varig-

tion of pressure or the differential in pressure if you compared 104

acre locations and then compared B80-acre locations?

A My personal opinion is that there would be very very
slight difference. I believe if we took the time. we could pick
jO-acre offset bottom hole pressures from this curve, referring
to our development map, that ghell "W C" No. 1 is a lj0-acre pressu:
If you will notice, in the latter part of April -- beg pardon -- I
am looking at the working pressure point. The State "A" No. 1 is a
LO-acre offset through in April --

Q DNow, which 1s that, please?

A The Tennessee Gas Transmission Company!s State "A" 1,
shown in April of 1956 is offset on lO-acres. That point is approxi
mately 30 psi above the Field average line that we have shown here.

Q@ Now, that's the -~

A It is drill stem test pressure shown approximately
April the 20th.

Q@ Thatt's the Tennessee Gas State "A" No. 19

A Yesg, sir.

=
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Q And what well is that pressure compared with?

A That is compared with the Field pressure of Shellts
"W C" No. 1, a bottom hole pressure test taken early in May which
our field line falls through.

Q What 1s the location of the ghell "W C" No. 17

A The Shell "W C" No. 1 is 1320 feet south in the north-
west of the nortbwest of Section 29. 1320 feet south of the State
"AY No. 1.

Q@ Is =--

A An ihterpretation of this map shows approximately 4O
psi differential.

Q@ Are there any lO~acre locations comparisons later on,
in late t'57 or %537

A No, there was no llO-acre development after the original
Fleld Rule hearing same eighteen months ago.

Q Now, I believe, Mr. Carnes, that you stated that the
original recoverable oil was approximately 80 barrels per acre-foot!

A Yes, sir.

Q@ And you have recovered approximately 23 percent now?

A Yes, sir.

Q@ How did you derive the 1 percent estimated increase in
ultimate recovery by developing this Pool on l[O-acre spacing versus
80-acre spacing?

A We compared our percentage recovery on our predicted

percentage recovery on 30-acre development with percentage recovery
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on the Townsend Field on l[0-acre spacing.
Q@ This was in comparison, this Pool, with Townsend?
A Yes, sir.
Q At the original hearing of this case in May, 1957, con-

siderable testimony was adduced that would indicate that the con-

ditions in this Pool are very similar to the Townsend Wolfcamp. Hag

anything occurred in the intervening time to indicate that this wou}d

no longer be true?
A No, sir. We feel that the production characteristics
are very similar to the Townsend Field excepting we have far better

permeability.

Q This i1s very similar except the Pool conditions would b{

considered better.--
A Yes, sir.
Q@ -- for development on a wider spacing pattern?

A Yes, sir.

Q You stated that you felt that wells that would be drill&d

now on a LO-acre pattern would just barely break even if they did ti

at all, is that true?

A 1 stated that there were eight locations which could be¢

drilled on LO-acre spacing which would return the investment, if
they were completed immediately.

Q Do you think that if these wells had been drilled on
LLO-acre locations a year ago that they would have had a better chan

of paying out and making money?

A1'4
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A On a l0-acre spacing with the original average recoverﬁ
of 80 barrels per acre-foot would require approximately 3l feet of
net porosity to return the operatorts investment. By referring to
the lower net Isopach map, you could probably find one or two addi-
£ional locations above the eight that we have estimated that would

have broken even on LO-acre spacing.

A Due to the drainage of the formation.

Q So the time lag has made conditions less favorable for
development on lLO-acre spacing than it was?

A Yes, sir. As additional time, producing time goes on,
conditions wili be even less favorable to development on }Ots.

M. NUTTER: Thank you.

MR. PORTER: Any further questions of the witness? You
may be excused.

(Witness excused)

MR. PORTER: Anyone else desire to present testimony at
this time? Any statements?

MR. McGOWAN: If the Commission please, James McGowan
for Sinclair. We own several wells in the Field, and we are co-ap-
plicant in the original hearing. OQOur people have made similar
studies to those prepared here by the Tennessee Company. We see no
point in reiterating by testimony. We reached essentially the same
conclusions; that i1s, that the present Field Rules aré,at least the

best Field Rules for this Field and should be made permanent.

Q@ And you stated that you now would have [l net feet of pgy?
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MR. BEFFINGER: If the Commission please, J. F. Effinger|
Forest 0il Corporation. Our people also have made an examination
of the Field, and we have two wells on the western edge there, and
we reach essentially the same conclusions and recormmend that these
Rules be made permanent.

MR. FEDERICI: Bill Federici, of Seth, Montgomery, And-
rews, & Federici, representing Shell 0il Company, I have a statementg
for the record. Shell 0il Company does not object to the continu-
ance of the Special Field Rules of tle Kemnitz Wolfcamp Field. We
would like to reiterate our basic position with regard to the 80-
acre spacing as expressed by the Commission here during April, 1957
First, rigid definition of the proration unit can lead to inequalitj
and violate correlative rights; second, we feel as much freedom in
well locations should be afforded undef 80-acre spacing as exists
under normal ljO-acre development.

MR. PORTER: Anyone else have a statement?

MR. BRATTON: If the Commission please, in conclusion,
I would like to say that I believe the evidence presented by the
applicant here today and supported by the other operators in the
Field is conclusive to show that one %ell will efficiently and

economically drain 80 acres in the Kemnltz Wolfcamp Pool. For that

reason, Tennessee Gas Transmittion Company requests that the Special

Rules be continued in effect beyond December 31 of this year and be
made the permanent Rules of the Pool. I am authorized by Humble 0il

& Refining Company to state that they concur in the request of

g
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Tennessee Gas Transmission Company, and advocate that the Special
Rules be continued in effect as the permanent Rules of the Pool.
MR. PORTER: Nothing further in this case, we will vake

it under advisement.
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STATE OF NEW MEXICO )
COUNTY OF BERNALILLO 3 o

I, J. A. TRUJILLO, Notary Public in and for the County of
Bernalillo, State of New Mexico, do hereby certify that the fore-
going and attached Transcript of Proceedings before the New Mexico
01l Conservation Commission was reported by me in stenoctype and
reduced to typewritten transcript by me and/or under my personal
supervision, and that the same is a true and correct record to the
best of ry knowledge, skill and ability.

WITNESS my Hand and Seal, this, the 1_7__9‘;_ day ofM_
1958; in the City of Albugquergue, County of Bernalillo, State of

New Mexico.

&. c;zﬁqvuﬁfz\

Notary PubYic
My Commission Zxpires:

October 5, 1640.
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BEFORE THE :
NEW MeXICO OIL CONSERVATION COMMISSION
HOBBS, NiW MEXICO
MAY 16, 1957

IN THE MATTER OF:

CASE NO. 1253: Application of Sinclair 0il and Gas Company for
the creation of a new oll pool to be known as
the Seaman Wolfcamp Pool underlying portions of:
Township 16 South,Range 33 East,and Township 16¢
South,Range 3l Bast,Lea County,New Mexlco, and
for the establishment of 80-acre well spacing
and proration units,and for the promulgation of
special rules and regulations for said pool.
Applicant,in the above-styled cause,seeks an
order creating a new oil pool for production
from the entire Wolfcamp formation underlyling
Sections 13,2l, and 25,Township 16 South,Range
33 Bast,and Sections 16,17,18,19,20,21,23,29,
and 30,Township 16 South,Range 3l East,Lea Co-
unty,New Mexico,and for the establishment of
50-acre well spacing and vroration units con-
sisting of any contiguous 80-acres within a
given quarter section with no designated cuar-
ter quarter section in whnich a well must be
drilled, and for the promulgation of special
rules and regulations for said pool.
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CASE NO. 125l: Application of Tennessee Gas Tranamission Con-
pany for the creation of a new oll pool to be
known as Kemnitz Lower Wolfcamp Pool underlying:
portions of Township 16 South,Range 33 East,and:
Township 16 South,Range 3l East,Lea County,New
Mexico, and for the establishment of temporary
80-acre well spacing and proration units,and
for the promulgation of special rules and regu-
lations for said pool. Applicant,in the above-
styled cause,seeks an order creating a new oll
pool for Lower Wolfcamp production In the Kem-
nitz Area embracing Sections 23,2l,25,26,35,and:
36,Township 16 South,Range 33 East,and Sections:
16,17,18,19,20,21,28,29,30,31,32,and 33,Town~
ship 16,8outh,Range 3l Bast,Lea County,New Mex-
ico, and for the establishment of temporary 80-
acre well spacing and proration units consist-
ing of the North and South halves of each guar-
ter section with drilling locations limited to
the Northeast quarter and Southwest gquarter of
each guarter section,and for the promulgation
of speclal rules and regulations for sald_pool.:
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Honorable H. L.'Mechem
Mr. A. L. Porter
Mr. Murray Morgan
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ITRANSCRIPT OF PROCEEDINGS
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MR. PORTER: The next case on the docket will be Case
1253.

MR. COOLEY: Application of Sinclalr 0il and Gas Company
for the creation of a new oll pool to be known as the Seaman Wolfcd
Pool underlying portions of Township 16 South, Range 33 East, and
Township 16 South, Range 34 Easﬁ, Lea County, New Mexico, and for

the establishment of 80-acre well spacing and proration units, and

for the promulgation of special rules and regulations for said pool.

MR. McGOWAN: James H. McGowan for Sinclair 0il Company.
If the Commission please, I think it would be proper that this casdg
be consolidated for the purpose of hearing in order with Case No.
125). They involve the same general area, the same source of sup-
ply and obviously both cannot be granted as requested, and for that
in view of that, T move that the two cases be consolidated for the
purpose of hearing in order and I believe the applicant in Case 125
will have no objection to that procedure.

MR. HINKLE: If the Commission please -~

MR. PORTER: Mr. Hinkle.

MR. HINKLE: Clarence Hinkle of Hervey Dow an& Hinkle,
Roswell, representing the Tennessee Gas Transmission Company, we
have no objection to the consolidation of Case 1253 with Case 1254
and that they be Rgard together.

MR. McGOWAN: At this time, since apparently we will not

p

n
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be able to start with the evidence prior tTo the noon break, I be-
lieve it might be advisable to advise the Commission that there apA
pears, examining the two applications =-- there appears to be two
points of difference, one 1g in the area covered By the applicatioq
wWhich is of course, no problem, I mean all the area that is under-
laid by it should be spaced and I think there will be no quarrel if
the lateral area that is covered by the application. The two basid
differences seem to be the vertical limits of the Wolfcamp as one

source of supply and as to whether it will be a fixed gspacing unit
with fixed well location, or whether it will be a flexible spacing
unit with the choice of wells in the center of the unit, and I be-
lieve that is really the only two differences in our application.

As far as matter of procedure, I would suggest that since

Sinclair is first on the doéket, if we may be allowed to put on ouy
main case, which will be short, and then Tennessee following in

support of their application which will amount.in us opening the

case and Tennessee following, giving us the right of rebuttal. Ouxp

rebuttal testimony, or in effect, opposition ﬁo theirs, would be
limited to only the point of difference as they arose from the pre-
sentation of thelr case.

MR. ﬁINKLE: We have no objection to that procedure.

MR. PORTER: Would you repeabt generally the purposes for

which you want these cases consolidated?

MR. McGOWAN: For the purpose of taking testimony and fof

the consiceration by the Commisslon in the issuance of an order fof
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the pool.

MR. PORTER: That is satisfactory with Tennessee Gas?

MR. HINKLE: Yes, that is satisfactory. There may be
some duplication of testimony, by reason of consolidation, and we
wouldn't want the Commission to exclude any testimony we offer ever
though it may be a duplication of what Sinclair offers. It would
be pretty hard to keep our testimony in such a manner that there
wouldnt't be absolutely any dupiication. I think it can be facili=-
tated by consolidation.

MR. PORTER: It is understood by both parties that one
order would be written relative to the two applications.

MR. HINKLE: That's right.

MR. McGOWAN: That is right, they both obviously cannot
be granted.

MR. COOLEY: Only one order denying a certain position
to one and granting a certain position to the other.

MR. McGOWAN: Actually, the two applications can be con-
solidated for the two purposes, so long as thére are different al-
legations for it and the person who made such application is free
to offer supporting testimony for such allegations, and the other
party is to offer opposition which would amount in his giving tes-
timony to support his position. There will have to be a duplica-
tion to an extent of some testimony, but I believe the procedure

we have agreed here is agreed on as near as possible.
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MR. PORTER: Is there any objection to the consolidation
of these two cases for the purposes stated by counsel? We will
congolidate the two cases for hearing.

MR. McGOWAN: Do you have exhibits to introduce before
the Commission? Actually, I dontt think this case will take too
much time. The pointsof differences are going to be narrow enough.
In ten or fifteen minutes we will put our case in main and they
probably will too. There will be crogs examination, but it should
not turn into a lengthy hearing, I think.

MR. PORTER: You can call your first witness. We might
as well use this next fifteen minutes.

MR. COOLEY: Will-the witnesses for Tennessee and Sinclair
in Case 1253 and Case 125l please come forward and be sworn.

MR. COOLEY: Do these five gentlemen represent the wit-
negsses on both sides?

MR. HINKLE: Yes.

(Witness sworn.)
H._A. MERRILL |
the witness, having been first duly sworn on oath, testified as
follows:

DIRECT EXAMINATION

BY MR. McGOWAN:
Q Will you state your name and by whom are you employed and
in what capacity, please?

A H. A. Merrill, District geologist, Sinclair Company in
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Roswell.

Q@ You have previously testified as an expert witness be-
fore this Commission have you not? A Yes, I have.

MR. McGOWAN: Does the Commission accept his gqualifica-
tions?
MR. PORTER: They are acceptable.

Q@ Mr. Merrill, you, I believe, are in charge of the dis-
trict for Sinclair in which the area involved is located, is that
corfect? A That is correct.

Q@ And you have made a study from the point of geology of
the Wolfcamp common source of supply in the area covered by the
Sinclair application? A Yes, I have.

Q Are the three exhibits that I have marked, Exhibits 1,
2 and 3, posted on the board behind you -- were they prepared by
you or under your supervision? A Yes, sir.

Q Will you briefly describe what each exhibit is intended
to show?

A Exhibit No. 1 is a structural plat of the Wolfcamp pro-
ducing area contoured on the top of the Wolfcamp formation. This
structural plat tends to show an anticlinal fold, or séries of
folds with the present limited contro; not allowing a complete de~-
finition either on the south end or actually through the center of
it.

Q@ That is then a contour map based upon the best informa-
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tion you have available today of the Wolfcamp formation underlying
the area covered by the Sinclair application and adjoining area, 13
that correct? A Thatts correct.

Q

]

All right. Now, Zxhibit No. 2, please.

A Exhibit No. 2 is an electric log cross section extending
from north to south through several of the producing wells in this
Wolfcamp producing area.

Q@ And Exhibit No. 37

A And Exhibit No. 3 is an electric log cross section ex~
tending from east to west through this same area.

Q@ Now those represent, do they not, repetitions of actual
electric logs taken from the varicus wells indicated and reproduced
on this map, a portion of them, and shown on this map?

A That's correct.

Q@ And the depth and all, from the top of surface, is that
correct?

A The depths are from the surface elevation.

Q@ Now then, on the two cross sections, have you drawn a
line in which, which represents, in your opinion, the formation of
the top of the Wolfcamp source of supply found in these wells?

A  Our uppermost horizontal line on each cross section in-
dicates the top of the Wolfcamp formation.

@ And what is the approximate depth of that line, please,

from the surface?
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A Approximately ninety-six hundred feet.
Q@ Now, do you have a line on those two cross sections that

represents, in your opinion, the bottom of the Wolfcamp formation?

A Our horizontal line, the third one from the top, indi=-
cates the base of the Wolfcamp formation and also the top of the
Pennsylvania formation.

Q@ And approximately what depth below the surface is that
line?

Thatt's approximately ten thousand seven hundred feet.

Ten thousand or eleven thousand?

- o >

That would be ten thousand seven hundred feet.

@ Ten thousand, seven hundred. Then, is i1t your opinion
that the Wolfcamp formation in this area lies between the vertical
limits of approximately ninety-six hundred feet to ten thousand
seven hundred feet below the surface? A Thatts correct.

Q@ And everything between those two depths, in your opinion,
is Wolfcamp formation? | - A Right.

Q@ Now, you gaid the top line was the tbp and the third line
down was the bottom of the Wolfcamp formation. Now, what is the
middle line, what does it represent?

A The middle line represents the top of the lower Wolfcamp
zone which has yilelded the present production in this area.

Q@ That has been the basic or the main productive stringer

in the Wolfcamp formation? A Thatts correct.
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Q Now, are there other productive stringers in the Wolfcamyp
formation at different depths in these various wells?

A At the present time, there is no other production, but
there has been four separate wells, which by drillstem test re-
covered free oil.

Q@ Is it small in quantity?

A Very minor amount of oil, at this time.

Q@ Does such zone, or finger of pay, appear to extend
throughout the area, or is it more or less localized in one or two
well locations?

A The limestone bodles may be present in the reservoirs,
but the porosity has been insufficiently developed in the entire
area to carry oll.

Q Now then, is it your opinion that this Wolfcamp forma-
tion, as you have defined 1%, underlies the area covered by the
Sinclair application and probably the area covered by the Tennesses
Gas Tranamission application? ‘ ) A That'!s correct.

Q Are you, do you have any reason to fhink that there may
be a major barrier anywhere in that area that would separate it
into more than one reservoir horizontally?

A The present development has not indicated any excess
barrier.

@ It would be your opinion, would it not, that it is all

one common source of supply, or one reservoir, in this area?
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A That's correct.

Q@ Now, what information do you have available which had
convinced you that everything between those two lines is between
the depths of ninety-six hundred feet and ten thousand seven hun-
dred feet from the surface in this Wolfcamp formation?

A One of the eariier wells drilled in this area was the
Sinclair 0il and Gas Company's No. 1 Seaman Unit. In this well we
have a complete sample record, the electric log, and paleontological
evidence supporting our application.

Q@ Then it is your opinion that it is one, that the entire
area between ninety-six hundred feet and ten thousand seven hundred
feet below the surface 1s one reservoir or one common source of
supply containing one or more productive stringers that are in the
form of lenses? A That is correct.

Q@ You are of the opinion, then, that the entire area is one
cormmon source of supply and should be so classified, is that cor-
rect? A Thatts correct.

Q@ And you are of the opinion that it underlies the entire

rea covered by the Sinclair application and probably the area
covered by the Tennessee Gas Transmission application?

A That's correct.

Q@ Do you feel that that is the approximate outer limits of
it today, as it 1s known today, or felt it exists today?

A Reacsonably =so.
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Q@ Now, there are other pay zones in these same wells, or ij
this same area, that have been discovered below the Wolfcamp, is
that correct? A That's correct.

Q But they are not part of the Wolfcamp formation?

A No.

Q@ It is your recormendation, then, I assume, that the Com-
mission classify the Wolfcamp formation, found between the approxid
mate depth of ninety-six hundred feet and ten thousand seven hundre
feet from the surface, as one common source of supply, is that cor-
rect? A That is correct.

MR. McGOWAN: I believe that's all, Your Honor. You may
cross examine.

MR. PORTER: Since we promised The school officials that
we would recess promptly at 11230, we will resume this case after
the intermission, and you can proceed with your cross examination.
The Commigsion will now recess until 1:230, and since these tables
will be in use, it probably would be advisable to bring your brief
cases and put them up here on the stage, unless you want to take
them in your car.

(Recess)

MR. PORTER: The meeting will come to order, please. Mr.
Merrill, will you take the stand, please, sir? I believe that
counsel was through with direct examination. Do we have any ques-

tions of Mr. Merrill?

3
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MR. HINKLE: We do, if the Commission please. Clarence
Hinkle, representing Tennessee Transmission 0il Company.

CROSS EXAMINATION

BY MR. HINKLE:

Q@ Mr. Merrill, if you will refer to Exhibit No. 2, I be-
lieve that you testified that the top of the Wolfcamp was approxi-
mately ninety-six hundred feet, is that right?

A Thatts correct.

Q And that!'s indicated by the top solid line?

A Correct.

Q Now, the next line I believe you testified was the top
of the pay zone in the lower Wolfcamp, is that correct?

A That's our interpretation, yes.

Q@ And approximately what interval is there between the
ninety-six hundred top line and the next line?

A About nine hundred feet.

Q@ About nine hundred feet? A Yes.

Q I believe that you referred to that entire interval as

being one reservoir, is that correct? A That is correct.

Q@ Did you mean that this is one producing reservoir or just

geologically it is the same formation?
A Geologically the same formation.
Q You didnt't intend to mean that.all of that area was pro-

ductive? A TNot at all.
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Q@ What is the nature of the formation between the ninety-
six hundred interval and the top of thé producing horizon?

A Our electric log shows that this 1s limited development,
broken by congiderable number of shale partings.

Q@ And 1t is an impervious formation, in most instances?

A Yes.

Q And I believe you testified that there are stringer of
productiong in that interval?

A There is at least one stringer carrying oil.

Q@ Is there any continuity of production between all of the
wells as far as the upper Wolfcamp is concerned?

A Well, there have been four wells that encountered that
show.

Q@ That have encountered show, but not, you would say, in
commercial quantities?

A Possibly one of them.

Q@ The only common source of supply are known reservoirs in
that area. Then is the producing area what you have between the
second line and what is shown as the top of Pennsylvanian,is that
right?

A At this time, yes, s=ir.

MR. HINKLE: Thatt!s all.
MR. PORTER: Anyone else have a question of Mr. Merrill?

Mr. Mankin.
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QUESTIONS BY MR. MANKIN:

Q Warren Mankin, with the 0il Commission. Mr. Merrill, it

is noted from your structure map that you presented, I presume, as
Bxhibit 1 -- A Exhibit 1.

€ -- that the area which has been requested to be spaced
is in the southeastern portion of that, particularly in Section 28,
and portions of 21 and 29 which you seem to have no control over.

I wonder what basis the spacing was requested for that particular
area?

A Just enlarged from the present area, production to extend
to areas underlain by the Wolfcamp which might possibly dissolve
future production.

Q@ What was the basis for that expansion, was it seismic
picture or what?

A I think our trends in general agree with our seismic in-
formation.

Q@ So you don't feel that the area to be gspaced, which Sin-
clair requested, is too large, particularly in-the southeastern
portion, then? A No, I dontt.

Q@ You feel it is fairly realistic? A Yes.

Q@ I will ask you, in regard to Section 13, the Sinclair
Seaman Unit No. 1, was the WOlfcamp productive, or found to be com-
mercially productive in that particular well?

A We had a rather negative drillstem test there.
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Q@ You wouldn't say that that either completely disproved
or proved one way or the other whether that area was productive
from Wolfcamp?

A T dontt believe 1t would, until production tests have
been taken, perforations and acidizing.

Q Sinclair has requested all of Section 13 to be space. Dg
you feel, until that is proven, do you feel that it is proper to
space Section 13 for the Wolfcamp? A Yes, I do.

Q How much net pay section has been found in ﬁhis area, do
you have any figures?

A I dontt have those figures.

MR. MANKIN: Thatts all.

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

MR. McGOWAN: Your Honor, I will refrain from redirect
examination at this time with the understanding that following
Tennesseets testimony I may recall this witness for rebuttal, if
it is all right with the Commission.

MR. PORTER: That will be permissible. The witness may
be excused. Call your next wiltness.

W. J. ROGERS
the witness, having been first duly sworn on oath, testified as
follows:

DIRECT EXAMINATION
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BY MR. McGOWAN:

Q Will you state your name, by whom are you employed, and
in what capacity, please?

A W. J. Rogers, Sincléir 0il and Gas Company, Midland,
Texas.

Q And you are the engineer in charge of the Division, are
you not? A Yes, sir.

Q And as such, the area covered by the Sinclalr application
comes under your jurisdiction, is that correct?

A Yes, sir.

@ Have you, on behalf of your company, made a study of the
area under == covered by Sinclairt's application as to the Wolfcamp
common source of sgpply and evaluated 1t from an engineert's stand-
point? A Yes, sir.

Q Did you prepare, or have prepared under your supervision,
a small map of the area involved, with the area covered by the Sin-~
clair application outlined in red, and the area covered by the
Tennessee Gas application, outlined in green --

A Yes, sir.

Q@ == which has been marked Bxhibit li, has 1t not?

A That's right.

Q@ Did you also prepare, or have prepared under your super-
vision, a sheet of economics we will call it, on the Wolfcamp com-
mon source of supply and which has been marked aé Exhibit 57

A Yes, sir.
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Q And you have previously testified as an engineer and
qualifiéd as such before this Commission, have you not?

A Yes, =ir.

MR. McGOWAN: I assume the Commission will accept his
gualifications?
MR. PORTER: They will be accepted.

Q Now, referring briefly to Exhibit No. 5, will you advise
the Commission briefly what that shows and the conclusions you reac
from 1it?

A Briefly, it shows that if we drill wells on L0 acres, we
would stand to lose 1j9,576 dollars per well. However, on the basis
of our reserves, if we could drill wells on 80-acre units -- briefl
this unit shows that if we drill wells on ljO-acre units, we stand
to lose approximately 350,000 ver well. However, if we drill them
on 80-acre units, we stand to make a profit, based on our reserves,
of $125,000 per well.

Q Now, Mr. Roger, in calculating this profit or loss, have
you taken your figures from one particular well or from an average
of all the wells, to attempt to strike a reservoir average?

A Wherever possible, we used the records available on the
wells that had been completed or drilled at the time the study was
completed.

Q@ Now, in reaching these conclusions, you obviously had to

have various factors concerning the reservoirs, which you arrived
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at, and had to have some means of arriving at them?

A Yes, sir.

Q I notice in Exhibit 5 you have used a porosity of 8.77
percent. I take it that, in your opinion, based upon the electric
logs, that you had, and the other information of this pool, that is
what you calculate to be the average porosity through this Wolfcamg
formation, is that correct?

A Yes, sir. I would think, that if anything, the figure
We have used here might be slightly too optimistic or too high.
This figure was the weighted average obtalned from interpretation
of five radioactive logs and one limestone lateral curve on the six
wells that had been completed and producing at the time.

Q Now, what effective pay have you used for an average
through this reservoir, and where did you obtain it?

A We used an effective pay thickness of 31.5 feet, which
was obtained from microlog analysis from the same six wells that
had been completed.

Q@ And your formation factor is a 1.733; is that correct?

A Yes, sir, that formation volume factor was obtained from
the bottom hole sample obtained on the Sinclair Seaman Unit Well
No. 3.

Q@ And your water saturation, where did you get that figure?

A The connate water saturation of 20 percent by log inter-

pretation. We had a fairly wide range. We did have available to
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us, a core analysis on two wells, and using our best judgment in
the choice, we arrived at the 20 percent figure as being a rather
conservative figure, from the core analysis and the logs. In othe
words, we think that that figure could possibly be higher than 20
percent.

Q@ ©Nor, Mr. Rogers, what type of reservoir is this, generall
speaking?

A Well, it's a limestone reservoir with voldular and frac-
tured porosity. Actually, as to the type of recovery mechani sm
that we have, we really have insufficient information at the time
to peg it down absolutely.

Q@ But you do have gasoline in solution at the present time
as of =--

A Yes, sir, the reservoir fluid gnalysis showed that the
sample in reservoir fluid is slightly under saturatéd but that
there are approximately 1395 cubic feet of gas in solution per
barrel of oil. |

Q@ You do not, I take it, then have anj information today
that would indicate the existence of a gas cap in this pool?

A No, sir.

Q@ I also take it you do not have any information available
which would indicate an effective water drive?

A No, sir.

Q@ You have, then, based on present information, basically

N
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a gasoline in solution type reservoir? A Yes, sir.

Q@ And from that you have estimated that the recovery will
be 20 percent of oil in place?

A That is the figure we have used, yes, sir.

Q Now, applying that to the effective thickness, effective
pay thickness and applying it to j0-acres and the 80 acres in the
unit, at a price of $3.15 per varrel of oil, you could gross
$219,000 plus on the LO acres andkon 80 acres $,,89,000 plus, is
that correct? A Yes, sir.

Q@ Now, you have deducted from that the royalty, the direct
tax, and the operating expense, the royalty and operating expenses.
Now, in the operating expense, how.dld you estimate it for this
pool?

A We used the figure of 8 to 10 years.

Q@ Now, you have used the cost of $226,000 as the cost of
drilling a well, on what is that figure based?

A That!s based on our experience in drilling wells in this
area.

Q@ And based on your evaluation of this reservoir, and tak-
ing information you have available from these seven or eight wells
that have been drilled, itts your opinion that on an investment of
$226,000 for lj0-acre spacing, that the operator would actually losg
approximately $50,000, is that correct? A Yes, sir.

Q@ And then on the same investment on 80-acre spacing he
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would make a profit of only $152,000, is that correct?

A That 1s correct.

Q Now, would that lead you to the conclusion that from the
standpoint of economics, it is essential that this pool be spaced
on 80 acres? A Yes, sir.

Q@ I take it that you recommend to this Commission that it
be so spaced? A Yes, gir.

Q Now, have you calculated or obtained in any way an aver-
age permeability from this reservoir?

A We had two sources of information, for permeability, we
have core analysis on two wells, and we did take some bottom hole
pressure build-ups.

Q Approximately what, in your opinion, is the average per=-
meability in this regervoir?

A The average permeability, as determined by the build-up
curves ranged from .77 millidarcies up to 13 and a half millidar-
cies. |

Q@ Well, now, do you have an opinion aé to whether or not
one well will effectively drain the recoverable hydrocarbons in
place under 80 acres in this pool?

A Yes, sir, I think that one well would efficiently and
economically drain 80 acres, at least. -

Q And on what do you base that opinion, Mr. Rogers?

A On the permeability and the extremely low viscosity of

the reservoir fluid. The reservoir fluilid has a viscosity at satura-
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tion pressure of only .18 centerpois.

Q Then, would it be fair to this extent, to this point, to
summarize your opinion to be that from an economic standpoint, 80-
acre gpacing is necessary for the development of this pool and thaf
one well will effeciently and effectively drain all recoverable
hydrocarbons from under an 80-acre tract?

A Yes, sir.

Q@ That necegsitates fixing an 80-acre spacing unit which
you have recommended to the Commission. Do you have a recommenda-
tion as to now those units should be determined and where on the
unit the well should be located?

A Yes, sir, we recommend that the 80-acre proration unit
run in elither direction, that is, either north-south, or east-west,
so long as the 80-acre unit contains two contiguous LjO-acre tracts
with only one well located thereon, that all wells drilled iﬁto
this formation sﬁould be located in the sand of either or the LO
acres within that 80-acre unit with a tolerance of.lSO feet to
avoid surface obstructions.

& And in essence, Mr. Rogers, you are saying, are you not,
that an operator sanould be allowed to choose any continuous or con+
tiguous 80-acre tract within a section and determine that to be thg
30-acre unit and drill one well in the center of either L0, with
150-feet tolerance for surface obgtruction?

A Yes, sir, thatt's correct.

Q@ In the event there is more than one well that 1s present]

y
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drilling, or drilled in this pool that would be further than that
out of the center of the L0, would you recommend that this be
granted as an exception to the well location and be the unit well
on the 80 acres which this operator will assign to that well?

A Yes, I think they should be accepted in respect to the
spacing or footage requirement.

Q Now, do you have a recommendation to the Commission con-
cerning the allocation formula that should be used in this pool?

A We would suggest an allocatlon formula which 1s basged
100 percent on acreage.

Q Now, you have recommended that -~ we shall refer to it
simply as variable on flexible spacing unit, with the well in the
center thereof, is that unusual in this type of pool in New Mexico?

A No, I think I can think of at 1easf one similar instancs,
the Den-Perma Pennsylvanian pool has the same flexlbility.

Q Now, essentially, Mr. Rogers, what is your reason for
recommending this type of spacing unit as opposed to say, fixing
it now as an east-west 80-acre or north-east 80-acre and requiring
the wells to be drilled in prescribed locations?

A T think flexibility is necessary in order that the opera-
tor can protect his correlative rights.

Q Now, Mr. Rogers, let'!s return just a moment to economics)
In calculating your economics for this Wolfcamp reservoir, you

used, I understand, exclusively the basic pay zone which has been

DEARNLEY - MEIER & ASSOCIATES
INCORPORATED
GENERAL LAW REPORTERS
ALBUQUERQUE - SANTE FE
3-6691 2-2211




25

heretofore referred to, which for the purpose of identity, we will
refer to it as the Townsend zone, did you not?

A Yes, sir.

Q Now, there 1s a possibility of other pay stringers up
higher in the formation, existing in these wells, is that correct?

A Yes, sir, there 1s at least one additional little stringsg
higher up in the Wolfcamp formation which has, by drillstem test
on three wells, indicated possible production, but they are rela-
tive thin marginal stringers.

Q Would it be correct to classify that as probably nothing
but possible salvage production?

A That'!s the way we are looking at 1t, yes, sir.

Q In your opinion, would there be sufficient production in
this upper zone, or more than one, if such should exist, to warrant
the drilling of a separate well to produce it?

A No, g=ir.

Q@ Do you think it would ever be economically feasible to
dually complete these wells in the two zones with large string
tubing?

A No, sgir, I don't think so.

Q@ In other words, in your opinion then, there is not suffid
cient recoverable oil in the upper stringer to paﬁ for the cost of
dually completing any of these wells?

A It does not appear, no, sir.

Q It is your opinion, then, that this Wolfcamp common’ sourd

r
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of supply should all be called and spaced as one common source of
supply? A Yes, sir.

§@ Do you feel that the recommendations, recommendation you
have made to the Commission will remove, as near as feasible, the
necessity of drilling any wells that are not necessary to recover
the hydrocarbons in place that can be recovered in this reservoir?

A I didn't --

Q Well, in other words, with the program that you have
recommended, it will result in drilling the minimum amount of wellg
necessary to recover the recoverable hydrocarbons in place? Will
it eliminate the necessity of unnecessary wells?

A On an economic basis, yes. I mean, we can get a profit
and efficiently drain the reservoirs on an 30-acre unit. It is
concelvable that you could do it even on a larger unit.

Q@ It would then prevent economic waste and physical waste?

A Yes, sir.

Q@ And I believe you previously_testified that it would pro+q
>tect correlative rights? Av Yes, sir.

Q Now, as to the area to be spaced, 1t is your recommenda-
tion that it, is it not, that area covered by the Sinclair applica-
tion, be spaced as the, as overlying the WOlfcamp-pool covered by
our application? A Yes, sir.

Q@ Do you have any objection To the acreage, in addition to
the Sinclair acreage covered by the Transmission'application, to bd

includgd in the Wolfcamp spacing? A No objection.
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Q Now, itts rather unimportant, but do you have a recommeng
name for this pool?

A We have suggested the name Seaman Wolfcamp for this pool

Q Now, I believe you testified that the allowable should bgd
based a hundred percent on acreage, did you not?

A Yes, sir, that's right.

Q@ Do you have any recommendation to the Commission as %o
what the allowable should be for such an 80-acre unit?

A We would suggest that the 80-acre top allowable would be
the normal [0-acre allowable for that depth, plus one unit allow=-
able. In other words,.for example, the top allowable for May in
this pool was 187 barrels. That is the normal unit allowable for
that depth. Then, what we are suggesting, for the month of May,
‘then you would add L0 to that 187, which would give you an 80-acre
allowable for 227.

Q@ In other words, then in June, tlmt would be the reduced

g

allowable as fixed'by the Commission this morning, plus 38 barrels
A That is right.
Q@ At this time I move tle admission of Exhibits 1 through
5.
MR. PORTER: Are there objections to the admission of
these Exhibits? They will be admitted.
MR. McGOWAN: That is all I have at this time.
MR. PORTER: Anyone else have a question of the witness?

Mr. Hinkle.

ed
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CROSS EXAMINATION

BY MR. HINKLE:

Q@ Mr. Rogers, in your direct examination, I believe you
stated that you estimate that the primary recovery of oil in this
area would be about 20 percent of the oil in place, 1s that right?

A That is the recovery factor that we are using, yes, sir.

Q@ DNow, do you know whether or not that could be increased
by some secondary recovery methdd such as pressure maintenance,
whether it would be possible to do that?

A It may be possible, I don't think we can say at this timg
that it can be increased.

Q It is being done in other similar reservoirs, is it not?

A Possibly so, I don't know though, that, with the fracturs
nature of this reservoir, that we can compare it accurately with
the other one.

Q@ You say fractured nature? A Yes, sir.

Q What do you mean by that?

A T mean that the -- by core analysis it indicates that
consideraole portions of pay sections are fractured; Vertical
fractures.

Q You mean that the pay zone may not be entirely confined
to just one strata or the lower Wolfcamp area then?

A No, sir, I am speaking only of the fracturing exhibited

in the Townsend zone pay section itself.

a
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Q But you dont't think that the porosity and permeability
is such that by inJection of gas into the area that you would pour
more oil out?

A I am saying that, with the information that we have avail
able now, that we cannot accurately predict what gas injection or
any other secondary recovery mechanism might produce.

Q But you did state it was a gas solution type of reservois

A Yes, sir. Well, T said -~ actually, we dont't know the
type of mechanism we have yet, but we do have gas in solution. We
do not have any evidence of water in the Townsend zone pay, and foj
that reason, we have assumed that we would have 20 percent recovery
effeciency.

Q@ The gas solution type of reservolr is the type --

MR. McGOWAN: T would like to object to this line of
questioning. I don't bellieve it is material to any part of this
application. Possible secondary recovery or unit operation is a
thing apart, and something that has to be considered under separate
order and handled in an entirely different matter. The present
application limits itself to primary recovery, and I don't believe
it is material at all.

MR. HINKLE: It 1s material in this way, we are contend-
ing that there should be definite establishment of definite 80-acrd
tracts for well spacing and definite well locations, and I think
that it all enters into this, that it will facilitate later on the

secondary recovery progran.

s
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MR. PORTER: Mr. McGowan, your objection is overruled.

Q@ (By Mr. Hinkle) The gas solution type of reservoir is
the type of reservolr which best lends itself to pressure mainten-
ance, 1s that right?

A Not necessarily, but a lot of sclution gas reservoirs do)
under good conditions, yleld substantial secondary oil.

Q Now, I believe that you recommended to the Commission ths
the operator be given the right'to select the 80-acre in either
direction? A Yes, =ir.

Q

G

And also the latitude in locating the well in either com-
ponent 10 of the 80-acre unit? A Yes, sir.

@ Now, what advantages are there to giving the operator
this latitude?

A The way I see it, we have a large area here which needs
to be prorated; we need to have field rules. Now, we have produc-
tion over several sections established now, and as I see it, with
this large area, it's not likely thaf_you will have given an 80-
acre tract within this producing limits of the‘field that would be
productive in one end and completely dry in the other. In other
words, we don't have a situation here where you have a small gharpl
defined reservoir with very definite field limits. Here we have a
broad structure that covers a lot of area, and a porosity and per-
meability variation. The erraﬁic nature of the reservoir is such
that an operator should ve permitted to drill onbeither end of the

80, because to protect his correlative rights -- for example, if he

t
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were, if a well is drilled offsetting his tract, and it is a good
producer, then under the rigid spacing patﬁern he would be forced
not to drill the direct offset where he would expect to encounter
the sgame good pay section, but in a diagonal offset, where the
porosity and permeability might not be as good. But there would
not, in all likelihood be any guestion about the productivity or
the fact that there would be recoverable olil under both ends of
the 80~acre tract. Now, if the‘operator that is forced into drilld
ing a diagonal offset in a section that might not be as good, he
would come up with a limited capacity producer, probably, or he
could. And then, under competitive operations, he would not be
able to produce his well at the same rate as the offset operator.
Now, that!s the reason I think that the operator should have the
flexibility of locating his well on either end of the 80, and bthat
he should orient his 80 in either direction.

Q You say that one of the purposes 1s to protect correla-
tive rights? : A Yes, sir.

Q Now, lett's take an arbitrary situation. 8ay you have a
section of land, and it's owned by one operator, and all of those
who own the surrounding or contiguous acreage elect to drill their
wells offsetting that acreage on the [0 surrounding it --

A Yes, sir.

Q Now, what about the owner of that section,he couldn't

possibly drill a well offsetting each one of those LLO's at a joint|
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could he -=- A Yes, he could.

Q@ =~- and still have 30 acres?

A Let's see. No, I misunderstood your question, he could
not, buft -~

Q Well, now, would that protect correlative rights in that
instance?

A 8o long as 80 acres is assigned to each well and they
have the same top allowable, I ﬁhink,yes.

Q@ Well now, wouldn't it be a fact that in the case that I
mentioned, where the operator that owns the section drilled as many
offsets as he could, that you would have wells that were draining
considerably more, would have to drain considerably more than 80
acres?

A Well, no. You would have eight wells on 6l.0 acres, that
would be 80 acres per well.

Q I know, but the operator that owns the section would
naturally locate his wells so as to offset as many wells of the
surrounding operators as possible. If that is the case, there is
bound to be drainage. You would have to have drainage of a larger
area than 80 acres in order to have adequate recovery of that sec-
tion.

A Well, one well would essentially drain from one end of
the 80 to the other end.

g But if that is the case, why not stop ﬁhe development thg

way it is and not drill any more wells?
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A Well, we think the time has come when some fileld rules
should be adopted to prevent actual development on LO-acre patterns
and units. After all, there has been some eight wells completed
out there, and there are several rigs running now.

Q Giving the discretion to the operator to select the 30-
acre unit and also the well location, isn't that, in effect, a LO-
acre spacing with an 80-acre allowable?

A Itts 80-acre proratioﬁ units with what you might call .04
acre optional spacing. That is, you can have wells that‘are 1350
feet apart.

Q If you permitted that, it would necesgsarily mean that
there is going to be an irregular pattern of spacing throughout the
entire productive area, 1sn't that the case?

A. It might be irregular in shape. I.think, however, that
the wells, though, will be drilled in the best parts.

Q@ Don't you think that it would result in the wells all
being drilled, for instance, along a section line, and then skipp-
ing over an‘80, and then drilling in another section line or anothdgr
subdivision line?

A No, if you start drilling on the north end of your sec~
tion, for example, then, 1f you extend your development south,
chances are you would only drop down a half a mile to the north end
of the 80, rather than a mile.

Q What i1s your object of wanting to include in this reser-
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voir all of the stringers which may be encountered above the real
producing horizon, which is what we call the lower Wolfcamp in thig
case?

A Well, as I mentioned before, we think that there is only
a very slim stringer up the hole, which could be produced as a salg
vage strimger. Now, the malin purpose of including the entire Wolf;
carmp section in the reservoir is to prevemt an operator being forced
into an uneconomically offset. That is, you might have the condi-
tion here where an operator drills a well and he encounters a good
producer in the main pay section, which we call the Townsend zone,
and the offset operator could possibly drill a well and not find
sufficient porosity and permeability to produce in large amounts,
so this operator might now have this little stringer up the hole
present and he would, then, complete his well in that upper stringgr.

Q@ PFrom the standpoint of the Conservation Commission, would
hey be able to keep an aécurate account of the oil that had been
produced from the lower Wolfcamp reservoir if you.permitted perfora-

tions into these other stringer zones above?

=

A Well, a report 1g filed each month showing the productio:
from each well. It is true that if you did have more than one
stringer open in the Wolfcamp and both stringers were producing,
then that production would be reported as the well production and
it would not be possible to split it down, split it up.

MR. HINKLE: I believe thatts all.
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MR. PORTER: Does anyone else have a question of Mr.
Rogzers?
QUESTIONS BY MR. COOLEY:

Q@ Mr. Rogers, in your direct testimony, you testified that
you felt that existing wells in this area should be granted an ex~
ception in the event that they do not meet with the location set
out in the order to be written as a result of this case?

A Yes, sir.

Q There also might be wellg drilled on lj0-acre tracts which
is the present proration unit, of which owners could not dedicate
an additional }0 acres to thelr existing well. In which case, you
would have a O-acre unit.

A I don't know of any such a condition, but if it is, if
that 1s the case, then this existing well would, we will say, would
have only L0 acres which could be assigned to 1t.

Q@ Yes, sir, is that -~

A Is that what you are asking?.

Q@ I am assuming that it is impossible to communitize it
with other acreage which you recommend that it be excepted from
this order, insofar as requiring 80~acre sgpacing in the pool. In
other words, establish it as a nonstandard proration unit in this

pool of LO acres?

A Well, I dont't know why it couldn't be accepted. Actually

I don't know of any well here that could not have 30 acres assigneJ
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to it right now, or at least toc governmental lots.

Q@ Assuming that there were such wells, what would you recor
mend the allowable to be for a'&O—acre well in this pool?

A One half of the 80-acre allowable.

Q Mr. Rogers, would it be economically feasible to drill a
separate well to the stringer, higher stringers --

A No, sir.

Q@ ==~ below the Townsend?

A YNo, sir, not in the Wolfcamp formation.

Q Would it be economically feasible to dually complete
those stringers with any other zone?

A I dontt think so, no, sir. They are too marginal.
Actually, we had only relative minor indications of productive oil
in the stringers above the Townsend.

Q Would this o0il then be left in the ground if it is not
economically feasible to dual complete or drill a separate well?

A No, sir, we expect to produce it as a saivage measure,
probably when the Townsend pay 1s depleted. |

MR. COOLEY: That's all. Thank you.
QUESTIONS BY MR. NUTTER:

Q Mr. Rogers, you mentlioned with regard to your porosity of
8.77 percent that it was a weighted average from six wells. Pre-
cisely, what do you mean by weighted average?

A That was the weighted average of the porosity assigned
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to each foot of pay, each foot of net pay.

Q Do you have a tabulation of the porosity for each of the
six wells?

A T have my work sheets on it, yes, sir.

Q Rather than clutter up the record with those individual
porosities at this time, could you furnish those for the Commissioﬂ
at a later date? A Yes, sir.

Q We would appreciate it if you would. You could also do
the same thing for the effective pay thickness on the six individus
wells.

A Yes, sir. Yes, sir.

Q Mr. Rogers, was the Sinclair Seaman Unit Well No. 3 the
only well in which a bottom hole sample was taken for the determing
tion of the formation volume factor?

A That is the only one which I have seen the results. T
believe that some other company, I believe Tennessee has taken one,
but I don't believe the results haye been, there are not, they have
been analyzed yet. In other words, they have ﬁot finished their
work in the laboratory on the sample.

Q@ Do you think that one bottom hole sample from one well
is indicative of the formation volume factor for the whole pool?

A I think in this case that it 1s very close, because of
the amount df gas In solution reported by sample analysis. It is
relatively close to 100 cubic feet per barrel. .The producing

ratios are on the same order, and we have compared this fluid analy

1
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sis with one in the Townsend Wolfcamp pool, over to the northeast

a few miles, and they are very similar in respect to the saturation

pressure, the formation volume factor and the amount of gas in
solution.

@

v

Are the prcducing GOR of all the wells fairly similar
to each other?

A There has been some range in the ratios; I expect some
of them are producing possibly é little more than 100 cubic feet
per barrel, some less, but I think a 1400 cubic feet ver barrel is
a good figure.

Q Are any of them producing considerably less than 1L00°?

A I believe there was one gas-oll ratio test reported on
the Seaman, Sinclair Seaman Unit No. 3 that was somewhat less.

Q How about the Seaman Unit No. 27

A We have figures here which show the producing ratios by

wells by months. These figures indicate that the Tennessee Kemnit

N

A-1 reported a gas-oil ratio in December, for the month, 2319, in
January 1599, February 1533, March 1601. You understand that is
the monthly gas divided by the monthly oil.

Q We have just received this tabulation. It is a great
help in that respect. A Thank you.

Q@ Mr. Rogers, your oil recovery of 20 percent, I think you
stated that you had assumed that this would be the basic drive in

this reservoir, would be gas in solution.
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A  We have assumed that. Actually, we have no proof that
it'is. It will take more producing history to peg it down.

Q TIs an oil recovery of 20 percent fairly representative of
the average recovery from such a reservoir?

A Yes, sir, I think it is.

Q Are other Wolfcamp pools in this area of the same type
drive?

A We have looked pretty closely at the Townsend Wolfcamp
pool and we think that that is a solution gas drive, and in many
ways, the producing characteristics are similar.

Q How long will it be before you would know for such what
type drive this reservoir 1is?

A Well, I hesitate to =ay, because 1t depends on the number
of wells that are drilied and the producing rate.

Q Would a production history of one year --

A One to two years should shed a lot of light, there is no
aguestion.

Q Mr. Rogers, getting down to the economics of the Lower
Wolfcamp Well in Section 5, you have shown that the gross value of
recoverable stock tank oil on 80 acres is double that of a well on
L,O0 acres. HNow, you are famlliar with the system of allocation thaf
the Conservation Commission uses for 80~acre spacing, are you not?

Q The system of allocation that the Conservation Commlssion
uses for 80-acre spacing? That is one normal unit allowable times

the depth factor plus the normal unit allowable without the depth
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A Yes, sir, that is what we suggested as the 80-acre allowH
able for this pool.

Q Well now, if the 80-acre well had that type of an allow-
able, would not the recovery of double the amount of oil that you
will get on a ii0-acre well be extended considerably longer than it
would be on two [j0-acre wells? 1In other words, you are not gettind
double the allowable?

A You are getting more than slightly double the allowable?

Q@ No, sir, you are getting slightly more than one allowablsg

A Yes, sir.

Q@ Wouldntt that extend the pay out or the length of time iﬁ
would take to get twice as much oil as you would get on a hO-acre
well? A Yes, sir.

Q@ If the pay out were extended, the economic difference tod
on a LO-acre well and an 30-acre well would not be quite as attrac-
tive, would it?

A VWe took into account economics, and in figuring the operd
ing expense, we assumed that you might have an operating life of
eight years for a LO-acre well, as compared to maybe ten years for
an 80-acre well. Actually, if these, if this is in solution gas
drive meqhanism we would produce, that well would not produce at
top allowable for any great length of time.

Q@ In the economics that you figured for ﬁhese wells, have

you given consideration to the value of the gas?

>3
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A DNo, gir, all the gas in the field, there is no connection
for the gas in the field at this time. I suppose it's all being
flared, with the exception of what is being used for drilling, or
lease use.

MR. NUTTER: Thank you, thatt's all.

QUESTIONS BY MR. MANKIN:

Q Mr. Rogers, i1s there a present proposal for putting a gas
line plant in the field which would make the economic plcture more
attractive?

A I believe the operators are considering the advisability
of putting in a plant now, and, of course, if they do, and they get
the plant in, why, that would improve the economics.

Q@ Is it not true that in portions In quite a lot of the
field, that there 1s presently being produced from the wells in the
neighborhood of ten million per month per well, ten million cubic
Tfeet?

A Yes, that looks like a reasonable figure.

Q That would then help the economic piéture from either L0
or 80-acre spacing, if that were considered, would it not?

A Yes, sir, if we can get the plant in there and get the
revenue from the gas, that would, certainly.

@ I note that there is at least one well in the field with
a fairly sound structure producing water, which I believe is the

Seaman Unit No. 2; how do you account for that?
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A My records, through the month of May, don't show any
water production for any of the wells in this pool.

Q@ I believe there is Form C~116 submitted for the month of
February which indicated eight barrels of water, L7 barrels of oil]
27 point MCFt's per day with the gas-oil ratio of 592. Do you thinj
that is something that will continue?

A That was the month --

Q Test taken February 1l7th.

A Well, the well was completed about that time. It is pos-
sible that the well had a little drilling fluid in it.

@ You think that would be concerned with drilling fluid ang
is not somethling that you would expect after the well is cleaned up

A Yes, sir.

Q@ You don't anticipate any water production for any periocd
of time as yet? A No, sir.

Q@ Your reserves were based on the Lower Wolfcamp, was it
not? I meant your economic picture? . A Yes, sir.

Q If you added the small amount of stringers that you mighft
find on the upper portion of the Wolfcamp above the Townsend, would
that help the economic pilcture to any great extent?

A Tot to any great extent. I feel that that additional oil

would help, but not enough to make 1t vrofitable to drill on 40

acres.
@ Has Sinclair or Tennessee performed any kind of interferd
ence test, or any kind of test to indicate the rate of drainage of

|

|

?
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these wells?

A XNo, sir, we have not taken any interference test, at leas
we have not.

Q So, there is no definite clue as to how much each well
might drain?

A No, except by comparison with other fields, where we have
more history and similar conditions in the reservoirs. On that
basis, I think we can say that if will drain at least 80 acres.

Q@ You have compared this particular pool to the Townsend
Wolfcamp in several cases. How much net pay section is there in
the Townsend pool in comparison to this pool?

A They are probably, roughly equivalent.

Q@ Is it not true that in some cases, in addition to the
Wolfcamp pay being open in those wells, there is also some Pennsyl-
vanian pay open in those wells?

A We looked at the records, and sofar as we could tell, mos
all of the wells were completed in the Townsend pay. There may be
some additional oil in there that I don!'t know about.

Q You feel that possibly the pool that joins it is separate
and distinct, separate zones are open in the.Pennsylvanién in those
wells, whereas the Wolfcamp wells in the Townsend Wolfcamp are en-
tirely separate?

A Well, it was my thinking that the Idsen and the Townsend

pools may be producing from the same sectlon and the development is

ot
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progressing to tying the two fields together.

Q@ You feel, then, that maybe the name is a misnomer in one
of the pools? A Yes, sir.

Q You feel that possibly the production is entirely Wolf-
camp rather than Pennsylvanian from those two areas?

A Yes, sir, that!s my impression.

Q Are you in agreement with the exhibit which was put by Mr
Merrill which indicates that all of the production presently found
is coming from the Lower Wolfcamp rather than any of it from the
Penngylvanian formation? A Yes, sir.

Q You dont't feei -

A That isAin the wells that are -- now there are wells in
the area which are not completed in the Townsend, but I don't think
that is what you mean.

Q@ I waasntt referring to the Seaman Unit No. 1 nor the Som~
brero Unit No. l;

A No. I think the production in the prnsend, from thocse
wellg is coming from the Wolfcamp, yes, sir.

Q@ Then, you are reasonably certain, then, that there is no
Pennsylvanian production open in any of the weilc presently com-
pleted in the field, except the Seaman Unit No. 1 or the Superior?

A Yes, sir.

MR. MANKIN: T believe that's all.

QUESTIONS BY MR. RUYAN:
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¢ Mr. Rogers, you have botton hole pressure information in
all of these zones, Townsend and --

A We have a few =-- some elght bottom hole pressures that
have been recovered in the Townsend pay. All we have in the upper
stringers of the Wolfcamp are drillstem Test pressures.

@ Is there enough pressure differentiation between the Town]
send pay and the upper marginal pay zone that in case they were all
opened and separated, that there would be a differentiation from
Townsend due to maybe a greater »pressure under your marginal well?

A VWell, the drillstem test pressures, although quite varig-
ble within the Wolfcamp formation, although they are variable, I
think that probably the original reservolr pressure was essentlally
the same in these various strings. Hewever, of course, we were
looking at the upper stringer as a salvage stringer, one that would
procduced at a later date.

QUESTIONS BY MR. MANKTIN:

Q@ In referring to this tabulation on the béttom hole pres-
sures, I note that the Seaman Unit No. 3 on May the 7th only had a
bottom hole pressure cof 24,79, whereas all the other wells are over
3,000 pounds, anywhere from 3133 to 3758. I wonder to what you
account for that?

A To the thin pay sections and possibly small permeability.
Now, that is the well which indicated -- had permeability.

Q@ The reason I asked that, I wondered if fhat i1s a mistake

and if that should be the Seaman Unit No. 2 rather than Seaman Unit

be
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No. 37

A That is the Seaman Unit No. 3.

Q@ This tabulation, that has two different tabulations for
the Seaman Unit No. 3, then?

A They are tabulated chronologically. In octher wordé, we
had two pressures on the Seaman Unit No. 3.

Q@ You mean tQat there would be a drop from 3133 pounds on
March 22 to 2479 pouﬂds on May 7th?

A Yes, sir. However, our bulld-up curves indicated that in
neither case was the well fully built up, although it was shut-in
95 hours in one instance and 188 hours in the other instance.

Q You mean it would take 180 hours for a well to build up
in this field?

A In that instance, yes, sir.

Q I might understand i1t on the Well No. 2, where you have a
very thin pay section and a very poor well, but I just wondered
about this No. 3, it being such a good well, it doesn!t seem logica
You still feel that this is entirely possible, then?

A The two bottom hole pressure bulld-ups confirmed each
other, and they did indicate that the well would, if left shut in
long enough, go back to a pressure comparable to the other pressure
that you see on this tabulation.

Q@ All wellsg in the field normally take considerably less

than a hundred hours to bulild up; it would appear in this case, froj
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the tabulation -- I wondered why this was so much out of line?

A T don't think that it is especially. One thing that you

might note, I mentioned that we had permeability from build-ups and|:

=

core analysis both. Now, on the core analysis of our State 381 No.
1, which is a well that has not been completed yet, but it has been
cored in the Townsend pay, that well is the direct north offset to

the Tennessee's Kemnitz A-1l. The permeability ranged from the usua
1l and 2 tenths of a millidarcy permeabllity up to a high of a thou-
sand millidarcies in the fractured and voldular portions, so there

is considerable variation in the porosity and permeability. It is

an erratic nature, I believe in this field.

Q@ You have no botton hole pressure on the Seaman No. 272

A No, sir, that is a pumping well and we haven'!t --
Q You have taken no sonic or any other method --
A No, s=ir.
MR. MANKIN: T believe thatts all.
MR. PORTER: Anyone else have a question of Mr. Rogers?
Mr. Utz.

QUESTIONS BY MR. UTZ:

Q Mr. Rogers, you have bottom hole pressure of 3133 which
was taken March 22. Was the pressure taken on 5/7/57 and 3/22/57
talken in the same zone? A Yes, s=ir.

Q@ Was there any production between those dates?

A Between March the 22nd and May the Tth; Yes, s8ir, I am

sure there was.
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Q What do you attribute the slow rate of bulld-up to?
A To the permeability and the fact that the pressure gradiepts
have been extended further from the well bore by production.

Then 1t would be attributed more to low permeability than

O

anything, would it not?

8

>

In that instance, yes.

Would that indicate one well would érain 30 acres, then?

(@

A Yes, in view of the exfremely low viscosity that we have
here, and in comparison with other fields that have, what I believe
is a similar condition, I think that the well would drain 80 acres.

MR. UTZ: That is all.
MR. PORTER: Anyone else have a question?
QUESTIONS BY MR. KELLAHTHN:

Q@ Jason Kellahin, representing Samedan 0il Corporation. NMrl
Rogers, I believe you sald that you considered the upper zone as a
salvage proposition to be produced at a later date?

A Yes, sir.

Q@ Would you favor plugging of the lower zone before perforap-
ing the upper zone?

A Well, that depends on the particular conditions. GCertaint
ly, I would not favor opening the upper stringer, which may be a
poor procductive stringer, at the time that you have a good producer
from the lower section.

Q Well, at what stage of depletion would you recommend per-

forating the upper zone?
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A It may possibly never come up, that we would open them ug
simultaneously, but there is also the possibility that way down,
the depletion -- towards the end of the depletion stage that if you
have an extremely low productive well in the lower section, then
you would plug it off and set a bridging plug between the two zoneg
and open it.

Q From the point of view of the operator, you would plug

in off the bottom before producing the upper?

o
&

A T think the operator should have the chance to examine

i

each individual case and determine at the time the feasibility of
opening both stringers up at the same time. I dont't think that in
the normal course of events that it would occur that way.

Q You would not recormend opening them both at the present
time, would you? A No, sir.

Q@ In the event a secondary recovery program is instituted
here, would you favor opening the upper zone before the secondary
recovery program had been abandoned in  the 1ower zone?

A Well, assuming that a secondary recovery program were put
into effect in the lower zone, I think that certainly that project
shouvld be carried to depletion before the ofther one is opéned 1D,

MR. XKELLAHIN: Thank you, sir.
MR. PORTER: Anyone else have a question?

MR. McGOWAN: Let me make a couple of points at the mom-

ent.
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REDIRECT EXAMINATION

BY MR. McGOWAN:

@ Mr. Rogers, you have in front of you what I have marked
as Exhibit 6 which is entitled, "Proposed Seaman Wolfcamp Pool, Lea
County, New Mexico, Production Data"™ shows the barrels of oil and
MCFts of gas produced from various wells at various stages. Was
that prepared by you or under your supervision?

A Yes, sir.

Q@ You also have in froant of you what I have marked Exhibit
No. 7, which is a chronological tabulation of bottoﬁ hole pressures
of variocus wells. Is that -- was that prepared by you or under youl
supervision? ' A Yes, sir;

Q T would like to offer Hxhibits 6 and 7.

MR. PORTER: Any objection to these Exhibits? They will
be admitted.

Q One other thing, Mr. Rogers, refreshing your memory from
the report, would you like to add anything to your testimony con-
cerning the water from the Seaman Well No. 2 that is shown on the
report, that was mentioned by Mr. Mankin?

A T believe this completion report, Form C-103, indicates

that the well cleaned up and produced new oil with no water.

MR. McGOWAN: With that, sir, and with reserving the righlt

of calling him for rebuttalk, that is all.

MR. PORTER: Any further questions? The witness may be

S
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excuzed.
(Witness excused.)
MR. McGOWAN: That 1s all the direct testimony we have,

Your. Honor.

gy

MR. PORTER: Take a very short break.
| (Short recess.)
MR. PORTER: The meeting wil:. come to order, please. Mr.
Hinkle, has your witness been sworn?
MR. HINKLE: Yes.

ROBERT L. BENTLEY

. ss, £ o A firs 1 ] , e -
a witness, having been first duly sworn on oath, testified ag fol

lowss

DIRECT =XAMINATION

BY IMR. HINKLE:

gt Gtp—

Q@ State your name. A Robert L. Bentley.
Q@ By whom are you employed?
A T am employed by Tennessee Gas Transmission Company.

Q@ And in what capacity?

A Development geologist.

Q Are you a graduate geologist?

A Yes, I graduated from the University of Texas.

Q What year? A 195,

Q Have you practiced your profession since that time?

A Yes, I have.

How many years of practical geological experience have

&2

DEARNLEY - MEIER & ASSOCIATES
INCORPORATED
GENERAL LAW REPORTERS
ALBUQUERQUE - SANTE FE
3-6691 2.2211




you had?

A I have had four and a half years total and two years with
Tennessee.,

Q Have you made a geological study of the area in which ths
Kermnitz, so-called Xemnlitz area is located?

A Yes, sir, we have studied 1t. I believe we have made

cross sections and contour maps and studied individual logs from

all the wells and also we examined samples from all of our own well
and a Tew of the offset operators'! wells.

Q Please refer to the Exhibit on the board, marked Exhibit

MR. HINKLZ: Are the qualifications of the witness accept

MR. PORTER: They are.

Q@ Refer to Ehibit No. 1, which is the first exhibit, and
explain to the Commission what it i1s and what it shows.

A All rignt. This 1s the area under consideration in this
hearing. We have outlined in red here, and I would like to state,
for the beneflit of some who night not know, Tthis is in central Lea
County, New Mexico, and 1t's located 15 miles south, approximately
gsouthwest of the town of Lovington on State Highway 83, and the
area here outlined in red is the area that we will be discussing.

Q What are the closest producing, other producing vools or

areas to the area outlined in red?
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A We feel that the Townsend field, approximately five mileg
to tne northwest here, and the Anderson Ranch Wolfcamp field, ap-
proxiriately seven miles to the west, and the Vacuum fileld approxi-
nately five miles to the south, Vacuur producing in the San Andres,
are the closest producing areas.

Q Did the Tennessee Gas Transmissioh Company drill the dis-
covery well in the Kemnitz area? A They did.

Q@ What was the location of that well?

A The location of that well is here in Section 30, Township
16 South, Range 3L east, 660 from the northeast corner of this
gection line.

@ What is the depth of the well?

A The total cdepth of the well -~ it was drilled to 11,537

Teet.

Q And when was it completed?

A December the 1lth, 13¢56.

Q@ And from what formation is 1t producing?

A It is producing from what we call the Lower Wolfcamp zone

Q@ At approximately what denth?

A 10,742 to 10,780 is the perforation depth.

Q@ What i1s the name of the lease that that well was located
on?

A Thatts called the A A State Kemnitz A Lease.

Q How many wells have been completed in the area since the

dlscovery well was completed?
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A In the Lower Wolfcamp we saw that there had been seven

wel.s completed and there are gix now being dri

-

}_J

d’
Q@ Refer now to the second plat, which is marked Exhibit No.

2, and explain to the Commisslon what that i1s and what it shows.

LJo

A A1l right. This is a structural contour map, and this
nap is very confusing since you have already seen an Bxhibit pre-
sented by S8inclair, which does not look anything like this, but thi
is on a different horizon in the Wolfcamp, this is on a lower bed,
and I will go into that in cdetail in a minute. I would like to
call your attention to these structural numbers running through this
section approximately in the north-south line here, which we think
are favorable for the accunulation of oil and possibly what has
caused accumulation of oil in this area.

Q@ What information was that Zxhivit No. 2 based on?

A Well, this is from, strictly from correlation of electrid
logs from wells in the whole area. We fixed the top of this zone
with what we call the Lower Wolfcamp marler. I would like to ex-
plain that in detail a little bit. On our Kernitz A-1 well we
picked a zone on the electric log at 10,5607, which by paleontologi-
cal work and covidence, there 1s a definite geologic change 1n age

-

at that point, and alsc there is a lithologlc chance there that can
be correlated with logs from wells in the whole area, and since thi
zone 1s closer to the pay zone in question, we feel that a structun

map contoured on the top of this wlll be of more beneflt than at thie

top of the Wolfcamp which 1s about 900 feet above this.

S
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Q What is the type of reservoir that you have in the Lower
Welfcamp formation?

A Well, so far, the indications are that 1t 1s strictly a
statographic type begause as far as we can determine, structure has
very little to do with it. It appears to be based on a vorosity
developmgnt anéd this 1s cquite similar to the caondition that exists
in the‘Townsend field and it appears that this reservolr is develop
ing along the same lines.

Q Are all of the wells that have been drilied in that area
producing fromn ﬁhe Lower Wolfcamp formation?

A AlY the wellsg that are included in this red line here,
inszide this red line, are producing from the Lower Wolfcamp.

Q Are there any wells in the immediate vicinity producing
from ény other formation?

A Yes, there are some wWells producing from the Pennsylvan-
ian, I think. I think the Sinclair Seaman Well No. 1 located right
here on the, in the corner, Jjust above -~

Q@ What section is that?

A That's in Section 3, I beg your pardon, Section 13, Town-
ship 16 South, Range 33 Rast. It will be in the southeast gquarter
of the southeast quarter.

Q@ Was that well drilled through the Lower Wolfcamp forma-
tion =-- A Yes, sir.

Q@ == and into the Pennsylvanian formation?
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A Yes, sivr, it is producing at a depth below the Wolfcamp
in the Pennsylvanian.

Q@ Did i1t encounter a pay zone in the Lower Wolfcamp?

A PFrom micrologs our interpretation from that well, from
micrologs we found this pay present there.

Q@ Is that the reascn that the jJjog is madé in the red outlin
of thne proposed area that you have?

A Yes, we feel that no limit of development will be deter-

U

mined in this field yet, except possibly in this northern area.
This is the conly well In the area in question that has penetrated
this zone that we have given zero feet of pay to in the Lower Wolf-
camp and that was based on microlog interpretation.

Q Have you made a study to determine the net thickness of
pay in the wells which have so far been drilled in the area?

A Yes, sir, we have, and that is strictly our own interpre-

tation on micrologs, and we have prepared a map here.

O

The one that you referred to is HExhibit No. 37

A Yes, sir. This is ZFxhibit No. 3 here.
¢ Bxplain to the Commission what it shows.
A As you will notice here, this is just a partially complet¢

contour map, contoured on, I would like to, I would like to revert
back to this map, this map was --
@ You are referring now to Exhibit No. 27

A Back up a little it here on this structural map, this is

[¢]
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20-foot contours. Now then, we come tTo this map and the contour
interval here 1s five feet, and thilis shows thiclkness of total por-

ty, total effective porosity, it does not show actual net pay,

o

e

os
but strictly the amount of total net porosity as determined from

1 -3

micrologs from each of these wells.

dotted lines. Is there any reason for that?

A Yes, sir, we feel that‘the solid lines, right in the cen-
ter of the area here, contoured, have sufficient control to be con-
toured solidly, and the lines out here are strictly an interpreta-

4

Tion on our part; possibly where the field might extend, or possibl;
further, but those are strictly interpretative lines.

Q@ And you are unable to complete the plat at this time douwn
toward the southwest because of 1t?

A That's correct. No wells have been drilled there.

Q Now, refer to, turn the map over. Refer now to the plat
wnich 1s identified as Exhibit No. I, and éxplain to the Commission
what 1t 1s and what it shows.

A All right. I think all of you have a copy of this in
front of you, and I would like to call your attention that this
starts in the northwest part of this area, and we have a plat over
here designating the exact wells that are included in this cross
section, and you will notice that they are projected onto a straigh

line, and the reason we did that 1s to show the general reasonable

Q@ Some of the lines, I noticed, are solid lines and some are
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dio to the southeast on the top of the Wolfcamp, and include the
wells that are producing at the date that this cross sectlon was
prepared.

§ What general area does your small cross section map in-
clude?

A Well, it starts outside of the area in question, on the
Humble AQ State No. 1.

Q And in what area i1s that located?

A Thatts to the northwest of the field and it extends down
here, and all these wells are orojected on here to show the rela-
tive structural vosition of these wells, and then we have the Skelll
Sombrero Unit No. 1, and then we have the Sinclair Seaman No. 1, th

inclair Seaman No. 2, the Ohioc SA No. 1, the Sinclair Seaman No.3,
and the Tennessee Gas B Xemnitz No. 1, and Tennessee Gas Kemnitz A
No. 1. Now, we feel that this map will show quite a bit. It showg
the points we have selected to be closer to the pay zone, and re-
presents a true structural picture of the bed immediately above the
pay zone in this area, and also it does nct include this zone up
here, which we feel it is not included in the reservoir in question
I would like to show also, that beginning here at the Sinclalr Sea-

=
<

igation and examination, we

ct

man Unit No. 1, from microlog inves
found that zero feet of pay was present in this well, and the pay

zone thickened as we went through the southeast on this cross sec-

tion.

L
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Townsend area?

southeast. Thatts

l.Jc

east

of these two field

1-A or Z2-A =c¢ that

A Yes, sir

BY M. McGOWAN:

Ty iy

Q I would

v

that this was a tr

field really depen

Q Has the Kemnlitz area any geological relationship to the

A Yes, sir, 1t does. It is located regionally. They are

both in the northwest sleeve, and the beds in that area dip general

nto the Delaware Basin, and the relative gtructural position

n

¥MR. HINKLE: We would like to offer in evidence at this

MR. PORTER: Are there any objections to the admigsion of

time Exhibits 1 through .
tnese Hxnibits?

MR. McGOWAN: Nothing, except they might be designated

MR. PORTER: Tennegseels Exhibits.

prepare or were thege prepared under your direction?

MR. PORTER: Withoubt objection they will be admitted.

M. HINKL¥E: That's all.

VR. PORTER: Does anyone nave a2 question of IMr. Bentley?

N

=

the present permian beds that are generally sout]

is cuite simlilar.

they will be not confused.

MR. HINKLE: I might ask, before you pass on that, did yoh

, directly.

CROSS ZXAMTNATION

1likxe to ask one question. You stated, I believe,
ap-type development and that the extent of the

ds upon porosity development, is that not true?
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A That i1s what we believe at thig time, yes, sir.

Q Well, now, are you of the oplnion that porosity develop-
rient will be consistent in an area, or will be inconsistent, so
that you might have good and poor porosity throughout the area, or
will there be a good section and the rest of it poor porosity?

A From evicence that we have sco far, and by correlation and
study of logs, it appears that this pay is continuous, it is
blanketecd, and it 1s the same geologically and approximately the sa
depth and located structurally the same, and we feel that it is a
continuous pay zone across the area, thinning somewhat to the north
west. At this time, we have that evidence, and we do not lnow the
limits in any other direction.

Q@ I understand that, but now, in your opinion, will there
be a variance of the porosity from well to well?

A The quality of the porosgity?

@ Yes.

A TNot an appreclable variance, possibly in the amount but
not the quality.

Q Now, what 1s the basis of this middle line in your cross

-

t I, which as I understand, is where you ar

N

section marked in fZxhilb
separating the Wolifcamp into two zones, one being the upper-lower
and the other Lower Wolfcamp, am I correct?

A On our Kemnitz A-1 Well, letts see, right here, this well

right here, we had the samples caught and they were examined by a

e

W
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paleontology laboratory in ifidland, and there was a definite litho-
logic breal: right here in age in the Wolfcamp, which is separated
in places into two zones, the upper and lower Wolfcamp, and from

R

this evidence that we have, this is approximately the top of tie
Lower Wolfcamp, and that!s about all that could be determined from
samples.

Q@ In other words, there isvno permanent barrier running
clear across The formation at that point of anything, is there?

A Mo permanent barrier horizontally at all. We didn't mean
to contend --

Q@ How about veritically?

A Vertically, I would say you can correlate this point
across the field, yes, sir.

Q@ Do you think 1t effectively separates those two zones
completely throughout the area?

A I would say that as far as production, possibly you could
have some productive beds immediately above this line in some parts
of the area, but I do think that you could determine the differencd
in geologic age in one well from the other.

Q Approximately what depth from the surface do you place
the top of the Wolfcamp formation itsell?

A It's approximately 95600 and the botbtom of the Wolfcamp

approximately at ~--

MR. PORTER: At what?
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Q his is a real high well here, and in our area in gques-
tion, it is approximately 1C,750.

Q Then your figures and, as I understand it, your analysis

of the area in guestion, correspond pretty closely to that previoug~

ly tested, except that you would separate them into two zones, the
lower and upper Wolfcamp?

A Yes, sir, thatls correct.

Q These two wells to the left are clear outside the area?

A They are completely outside the area, yes, sir. They arg
put on here to show the structural relationship.

Q@ And peaized this line in the middle then based upon what
you found to be a difference in possible geological age?

A And lithology there is a lithologic break there also.

MR. McGOWAN: I believe that's all.

UESTTOIIS BY MR. MANKIN:

Q Mr. Bentley, on your Hxhibit No. l, you refer to the
Skelly Sombrero Unit you show there in the Idsen, or what you call
the Lower Wolfcamp zone, the Packer falled in a test but there
seemed to be some developmeht there. I notice from your previous
maps that you indicated thére would be no effective porosity in
this particular area. Is it possible that there might be some if

you were able to determine tests?

A Oh, yes, sir. What I meant was that there was no continij-

ous porosity. Probably, very possibly, there could be in this areq,

-

out what I meant to say by all that, was that in an intermediate
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zone in between this well anc the area in question, there appears
to be no porosity. There might be another porosity development
occurring up there.

is that in the Seaman

a
e

Q@ In other words, what you are sayin
Unit No. 1 there appear to be no development, no effective porosity
development, but that it might develop further to the northwest
outeide of this area in question?

A Yes, sir, thatl's correct.

Q@ Tennessee 1s nere today seekiﬂg to separate the lower
Pennsylvanian from the balance of the, I mean the lower Wolfcamp
from the balance of the Wolfcamp. Do you feel that presently thersg
has been encugh information obtained from the upper Wolfcamp, or
enough develovment, that any well could be drilled tc that separate
zone, the upper Wolfcamp?

A T don't, in my opinion, I don't know how many feet of pay
it would take for a well to be economical. We do note that there
is some porosity development, but I doubt very seriously if there
would be enough to be economically --

Q@ Are you in agreement with wnat Sinclair has stated, that
it 1s primarily a salvage proposition, as far as they know at this
moment?

A Yes, I would be 1in agreement with that.

MR. HINKLE: In that connection, Mr. Mankin, Mr. Hunter,

one of our witnesses, will cover that in detail.
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A Yesg, I am not familiar with the economica. Geology is
about all that I am going to cover here.

Q TFrom a geological standpcint, do you feel that there will
be development in the Pennsylvanian in this area?

A Well, yes, sir, I do. HNot in the area in question, par=~
ticularly, bul somewhere in the near vicinity.

Q Have any wells in the Kemnitz area found sufficlent pay

l_Jn

section in the Pennsylvanian to indicate, to warrant development?

A HNo, sir, not at this Time, not in the Kemnitz area.
Q Theré has been --
A Indicators of pay, but probably not enough to drill a
well, not enough to drill a well to that general area, along there.
MR. MAWKIN: Thatts all.
MR. PORTER: Anyone else have a question of Mr. Benley?
The witness may be excused.
(Witness excused.)
L. B. PLUMB

— e—————

the witness, having been fi

3

duly sworn, testified as follows:

DIRECT EXAMINATION

BY MR. HINELE:
Q State your name, please. A L. B. Plumb.
Q By whom are you employed, Mr. Plumb?

A Tennessee Gas Transmission Company.

Q In what capacity?
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A Petroleum engineer in Midland, Texas.

Q@ What school are you a graduate'from?

A T have a degree of engineering from the Pennsylvania Stat
College in 1951.

Q What? | A 1951.

Q Have you been practicing your profession since that timef

A Yes, sir. I have been in west Texas and eastern New
Mexico for the past five years.

Q Have you made a study of the area in which the Kemnitz
area is located? A Yes, I have.

MR. HINKLE: Are the gualifications of the witness accepf
avle?
MR. PORTER: Yes, =ir.

Q Mr. Plumb, refer tc the Exhibit which has been marked Ex-
hibit No. 5 and explain to the Commission what it is.

A This is an ownership map of the area of northeastern Lea
County. The area outlined in red is the area as described in our
application. This map shows the ownership of each of the leases
throughout here, in this area, and it shows the wells which have
been drilled and completed in the area and shows the location of
the wells which are presently drilling.

@ Alsoc shows the depth of the well?

A Yes, the information included on the map shows the total

depth of the well drilled, the horizon from which it is producing,

e
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the deptn from wnich the production is being made. It shows the
date which the well was completed and the initial potential of the
well, 1f the well was completed as a producer.

Q Does 1t show the ownership of the lesase held by the Ten-
nessee Transmission?

A Yes, it does in this area outlined in red. Tennessee
Transmission has approzimately a total of nine leases being 1720
acres.

Q@ How many wells has the Tennessee Gas Transmission Company
drilled to date in the area?

A Three wells have been completed in this area by Tennessed
Gas Transmission Company in Section 30, the Kermmitz A-l; one in
Section 25, Range 33 East, the Kemnitz B-1l; one in Section 20, Rang
2l Bast, the State A-1, this well was completed recently and the

L

data was not available in time ©to put it cn this map.

Q@ Are all of those wells located in the northeast cuarter
andé southwest quarter of each 160 acre legal subdivision?

A Yes, sir, they are.

Q@ From what formations are these wells producing?

A All of these wells produce from the Lower Wolfcamp forma-
tion.

Q Is that true of all the other wells which are drilled in
the area?

A All of the wells drilled in the area outlined in red are

©
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producing from the lower Wolfcamp.

Q@ What tests have been made in connectibn with the various
wells which have been drilled in the area which you know of?

A There have been -- during the drilling of these wells,
there were drillstem tests taken and since the completion of these
well s there have been several boltom hole tests taken on each one.

Q@ Have you made a tabulation of thg drillstem tests that
have been made? A Yes, sir, I have.

G Will you refer to Exhibit 6 and explain what it shows?

A Exhibit 6 shows the drillstem test taken by each operator
on each well in the subject area. Fach of these tests, each of

these pages tabulates the test taken on sach formation from the

upper Wolfcamp, the lower Wolfcamp and the Cisco Pennsylvanian zone

These tests indicate the possible probable productivity of each zonE

Q Have you also made a tabulation of the completion data in
connection with each well? A Yes, I have.

& Refer to Exhibit Mo. 7 and state what it shows.

A This is a tabulation of all of the wells completed within
the area outlined in red on the ownership map. This tabulation
snowg the operator, the lease and the well number, the completion
date of the well, the producing formation, the producing interval,
the total depth, the potential test of each well, the gas-oil ratio
at the time of the potential test, the bottom hole pressure, when-
ever such tests were available, the oil gravity ahd the oil produc-

tivity of eacn well when such information was available.
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Q Have you made a study of the physical characteristics of
the reservoirs? A Yes, I have.

Q What are some of those characteristics?

A The reservolirs are indicated to be a statographic trap.
limestone-type reservoireg, a limestone reservolr. One well was
cored by Tennessee Gas Transmission, the State A-1, but the core
recovery through the lower Wolfcamp pay zone was so poor that not 4
great deal would be determined from it.

Q@ Is there any indication of a water drive or --

A No, eir, there 1s no indication of free gas or free waten
in the lower Wolfcamp reservoirs at this time.

Q Have you made a study of the characteristic of the reser-
voirs fluids?

A Ve have taken a bottom hole sample on the Kemnitz No.B-1,
the data is not fully assembled yet, but it appears from the pre-
liminary data that the oil is a high gravity oil ranging from 37 td
4O degree oil, highly voluble o0il with the formation factor of 1.78

@ Are all of the wells of the Tennessee Gas Transmission
Company that have so far been drilled capable of making the present
alowable? A Yes, sir, they are.

Q@ In your opinion, would they be capable of producing the
regular 80-acre allowable if allowed, with deep well factor?

A Yes, they would.

Q Were Exhibits 5, 6 and 7 prepared by ydu or under your

lirection?
cirection?
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A They were prepared under my direction.
MR. HINKLE: I would like to offer Exhibits 5,6 and 7 at
this time.
MR. PORTHER: Any objection to the admission of these Ex-
hibits? They will be admitted.
MR. HINKLE: That's all.
MR. PORTER: Does anyone have a question of Mr. Plumb?
MR. MANKIN: What was the gentleman?!s name?
A Plumb.

CROSS =XAMINATION

BY MR. MANKIN:

Q@ Mr. Plumb, you have indicated a formation volume factor
of 1.78. What well was that taken on?

A The Kemnitz B No. 1.

Q That is just recent results?

A Yes, sir, that is preliminary aata.

Q@ And that compares very closely with what Sinclair reporte
on their well?

A Very closely, yes, sir.

@ I believe 1.737

A 1 believe that was it.

Q On your exhibit showing the completion data, you show the
bottom hole pressure of several wells, which isn't quite as complet

as Sinclair had, but I wonder if you can explain on the Sinclair

Seaman No. 3, where you show a bottom hole pressure of 3133 and

it

U
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which was taken on March 22, and 2,79 taken on May 7th, a decrease
of some 700, a little less than 700 pounds. Can you account for

that rapid drop?

A No, sir, I can't explain that rapid drop in that one welll

The information is somewhat dubious to me. It might have been a
defective instrument or something like that, I don't know.

Q@ Do you feel that is an indication that there has been
some pretty rapid drops throughout the pool or something in that
particular well?

A T believe it is a pecullarity to that well alope. The
casings of the bottom hole pressure, as taken, shows that there hav
been some drawdown from the initial bottom holes pressure in the
Kemnitz A-1l, and the second bottom hole pressure test shows approxi:
mately 66 pounds in that subject well. Then in subseguent wells

completed since then, there have been, the bottom hole pressures

have not been as high as the initial bottom hole pressure encounter%d

in the Kemnitz A-1. The magnitude of the drawdown, however, has
been in the range of 100 pounds.

@ One hundred pounds per =- A Sguare inch.

@ Per how much production?

A Well, it was on the, what I refer to was on the completio:
of the separate wells. For instance, the Shell 01l Company WC No.l
located in Section 29, 34 BEast showed initial bottom hole pressure
on completion, I believe of some 120 pounds less fhan the initial

bottom hole pressure of the Kemnitz A-1. Now, there has been no

hS 74
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production from that well to this time, it just shows that it came
in with a lower initial bottom hole pressure.
Q@ You do nave other bottom hole pressures that were not
shown on this chart?
A Yes, sir, these bottom hole pressures were intended to be
as near ag possible to the time of the completion of the well.
Q@ In other words, you co have & pressure on the -=- your
Kemmitz A No. 17
A Yes, we have run two bottom hole pressure bulldup surveys
on that well.
MR. MANKIN: I believe that's all.
MR. PORTAR: Anyone else have a question?
QUESTIONS BY MR. NUTTER:
@ Mr. Plumb, have you made any analysis as to the economics
of drilling a well on [[C-acre or B0-acre spacing in this pool?
A I believe that will be covered in later testimony.
MR. HINKLE: We have another witness that will cover that
M3. NUTTER: That's all.
MR. PORTER: Does anyone else have a question? The wit-
ness may be excused.
(Witness excused.)
MR. PORTER: Mr. Hinkle, will you proceed with your next
witness, please?
H. R. HUNTER

a witnesg, having veen first duly sworn on oath, testified as folloj
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DIRECT EXAMINATION

BY MR. HINKLE:

@ State your name, please. A H. R. Hunter.

@ Where do you live, Mr. Hunter? A Houstoen, Texas.

Q And by whom are you employed? A Tennessee Gas.

Q@ In what capacity? A Petroleum engineer.
Q@ Are you a graduate petroleum engineer?

A Yes, sir.

& FPFrom what school?

A The University of Texas.

Q In what year? A 1951,

Q Have you practiced your profession since that time?

A Yeg, sir, I have. Four years in west Texas and southeast

ern New Mexico and the other two years in Houston.

Q Have you made a study of the area in which the Kemnitz
and Townsend pools are situated?

A PFrom a reservolr's performance and economic standpoint,
yes.

Have there been sufficilent wellg drilled in the Kemnitz

O

area up to thils time to make a conclusive analysis of all the pos-
sible recervolr characteristics?

A No, not in the Kemnitz area. When we first tried to makd
an analysls on that particular area, we were faced with the lack of

data and lack of well performance. Therefore, we thought that poso
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gibly another fleld in the area might offer us an opportunity to
make a reservoir study by analogy.

Q@ Did you select any other field in the area for that pur-

A Yes, after some investigation, we studled the Townsend
Wolfcamp field, which is five miles east of the Xemnitz.

@ Are the characteristics of these two fields, in your opin
ion, similar?

A Very similar. If you will refer to our Exhibit No. 8, I
believe, here we have a comparative cross section which extends
through three wells in the Townsend field, and three wells in the
Kemnitz area, and you will see that,that the SP curve here is very
similar, that you can even pick out readily these breaks, which are
fairly consistent throughout the crcss section.

€ Hxplain to the Commission what wells were taken into con-
sideration, and what area, in making the cross section.

A Ve started on the =-- in the northern part of the Townsend
Wolfcamp field with the Shell 0il Company State T A-1, went through
the Humble 0il and Refining Company Townsend 5, and on through the
Shell 0il Company State T A-1. On the small map here I don't know
whether you can see 1t or not, but it shows these three wells and
their relation structurally, on a straight northeast southwest line
We continued on then through the Ohio State S A-1, which is located
in Section 20 of the area in question, through thé Tennessee Gas

State AA Kemnitz A-1 and on through Sinclair 011l and Gas Company

L4
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State Seaman Unit No. 1.

Q Have you made a comparison of the physical characteristicl

of the two areas?

A Yes, from this analysis and from a microlog analysis, we
were fairly well satisfied that the rock characteristics were sgimi-
lar. We went from that into other characteristics, and in our HIx-
hibit 9 we have tabulated some of the characteristics of the re-
servoirs fluid.

Q@ What are the characteristics as shown by your Exhibit No.

A We show the original bottom hole pressure in both reser-
voirs, which i1s very similar. We have several samples in the Town-

eld which shows a saturation pressure ranging from 3,030

'_..!l

send T
pounds to 3803 pounds. We have two samples now, one on the Sinclai
Seaman 3 and one on our Xemnitz B-l which shows a saturation pres-
sure range in the Kemnitz area of 3,092 pounds to 2017 pounds. The
solution gas-oil ratio in the Kemnitz area for those two samples
has been 1396 and 1489 standard cubic feet per barrel in the Town-
send field and the gas-o0il ratio frpm the zsample we had available
ranged from aporoximately 1400 cubic feet per barrel to 1850 cubic
feet per barrel, with the similar solution, gas-o0il ratio you would

expect, similar formation volume factors which is shown ih the next

line there. It is further shown that the o0il gravity is similar
and that the reservoir temperature is very similar.

Q@ What portion of the Townsend area did you use for evalu-

]
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ation purposes?
A We had originally planned on using the entire Townsend
field. We were primarily looking for an area that was moving on
toward complete depletion, and we, in our investigation, we run
across a pressure barrier, which, if I cculd have our Exhibit 1,
our Lea County map back -- here is the Townsend Wolfcamp field,
here is the Shell -~
Q@ You are referring now to Exhibit No. 17
A Bxhibit ¥o. 1, here is the Shell T A-1.

MR. PORTER: Would you indicate where "here" is there, -=-
for the record?

A In the Northeast Quarter of the Southeast Quarter, Sec-
tion .

Q What Township?

A Township 16 South, Range, I presume, 35 East, which is
shown on this cross section here running south off the Willshire
well, which was drilled in the southeast southeast of that Section
I} and between the Humble Townsend 3 and 5 which were drilled in the
North Half of the Northwest Quarter of Section 9 in that same Town-
ship and Range, and south of the Shell 0il Company ET A-1l, drilled
in the northeast northeast of Section 8. We found that a pressure
barrier, or permeability barrier, existed, which effectively iso-
lated the small area north of there from the rest of the Townsend
field. This small. area was further depleted than the rest of the

Townsend field and provided an excellent place to base our analysis

DEARNLEY - MEIER & ASSOCIATES
INCORPORATED
GENERAL LAW REPORTERS
ALBUQUERQUE - SANTE FE
3-6691 2-2211




6

on.

¢ Now, Mr. Hunter, refer to the Exhibit which is marked
Tennessee Gasg and Transmission Company Exhibit 10 and explain to
the Commission what it is.

A This ~- first, in analyzing this small section of the
Townsend Wolfcamp field, we first determine the net feet of pay in
each well, and from that we got the net acre feet of pay, and from
the production we knew the recovery‘per acre foot at any given time
Thise is a plot here ~- Pirst, this solid line here is the oil
capacity of the area as a functlon of .the cumulative olil recovery
in barrels of oil per acre foot. The dotted line ig gas recovery
as a function again of o0il recovery, and barrels of stock oil ver
acre foot, and the third line which is marked by the circle, is the
pressure performance as a function of the accumulative oil recovery
You can see here that at the time we made this analysis, where our
brown line ends here, that the area had already recovered 120 bar-
rels per acre foot and was approximately 93 percent depleted.

Q Now, refer to &xhibit 11 and explain what it is.

A Exhibit 11 is essentially the same as Exhibit 10, except
it is plotted against time on semilog paper for predicative reservg
You can extrapolate a straight line and you will see that the well
capaclty versus time on this semilog table gives a straight line,
and by extrépolating this to the limits that the area can be pro=-

duced, we can estimate how much oill remains to be produced on this
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little segment. There has been approximately 1,350,000 barrels of
oil produced a day and the remainder of the reserve there is esti-
mated at only a hundred thousand barrels.

Q@ Have you made any study or comparison of the two areas as
per acre foot recovery?

A In every comparlison that we have made, there has been no
reason to think that it will be significantly different in the
Kemnitz area from the Townsend area.

Q Now, refer tc Exhibit No. 12 and explain it to the Com~-
mission.

A Bxhibit 12 is a plot of the initial pressure measured on
a new well. These are iniltial pressures, the triangles and squares
plotted against the field average pressure which existed at that
time. We noticed, in our analysis of the Townsend fileld, that
wells which were drilled late in the 1life of the field were coming
in with bottom hole pressures that were more comparable to the
field average pressure which existed at that time, than they were
to the original reservoir pressure, whilch indicated to us that ther
has been some draining from the /1O-acre unit on which they were
drilled. To substantiate this, we made this plot here which shows
that the individual well initial pressure, the first pressure mea-
sured on that well after it was completed, is comparable not to the
original reservoir pressure, which would be the case had no drain-

ing occurred, but is comparablé to the field average pressure which
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shows that the proration unit on which the new well was drilled had
been drilied by other wells in the reservoir.

Q

Y

Is there any indication that one well will drain LO acres
or more in the Kemnitz area?

A This is an indication that one well will drain in excess
of ;0 and will drain it over a ratio of 1340 feet. These wells in
the north area of the Townsend are 1320 feet apart, and yet the
pressure in these new wells is approximately the same as in the old
offset.

Q Now, refer to Exhibit No. 13 and explain what it is.

A This is another plot that we undertook to substantiate
the fact that 80-acre spacing would be sufficient to drain the
Townsend Wolfcamp fileld.

If the older wells had drained the later drilled wells, then
you would expect recovery, and barrels per acre foot would be con-
siderably above the average on the first wells drilled and considen
ably below the average on the last wells drilled, and the recovery
in barrels per acre foot for any given well would be a function, of
the time that that well was drilled, or more probable the time thatl
had elapsed since the first well was drilled until the well in ques
tion was drilled.

These circles on here are plots of per acre foot recovery
for the pay section in any given well, plotted against the time thg

the given well was drilled. It shows here that the first recovery

{

DEARNLEY - MEIER & ASSOCIATES
INCORPORATED
GENERAL LAW REPORTERS
ALBUQUERQUE - SANTE FE
3-6691 2-2211

78



w

well, the Wilshire Townsend 1, recovered 25 barrels per acre foot
and there were two wells drilled in April, 195l. and one recovered
155 barrels an acre foot, and the other one recovered 100 barrels
per acre foot. Development continued on until 1955 when the aver-
age recovery for wells drilled in '55 was only on the order of 35
barrels an acre foot. This further substantiates this graph and
that drainagce extends over a radius in excess of 1320 feet.

Q Did you make any attempt to arrive at a reserve estimate
in the north Townsend area, had it been developed on an 80-acre
basis?

A Yes, we did. First,.for this comparison, we assumed thaf
an 80-acre proration unit would consist of one lj0-acre unit with a
well located in its center, or a contiguous j0-acre tract which had
no wells on it. By making this assumption, which is correct in
nearly all 80-acre spacing pattern, then you can say, for example,
that the initial pressure measured on a well, and which has just
been drilled, would be the pressure that existed on the undrilled
,0~acre tract of this 80-acre proration unit.

We made ten comparisons, which are shown on Exhibit 1lli, as
to the pressure, the initial pressure on a new well, as compared td
its oldest jO-acre offset. The average, over the ten comparisons,
was that the new well has a pressure of only 138 pounds higher than
the older well on the offsetting LjO~acre tract. However, on 5 of
the ten comparisons, the range was from 200 to AOO pounds. We

therefore assumed that that was most typical, and for the purpose

DEARNLEY - MEIER & ASSOCIATES
INCORPORATED
GENERAL LAW REPORTERS
ALBUQUERQUE - SANTE FE
3-6691 2.2211




80

of our comparison, assumed that in the 80-acre tract, consisting of
two LO-acre proration units, the pressure on the undrilled LO-acre
unit would be 300 pounds higher than that on the drilled ljO-acre
unit. To estimate, then, the reserves which would accrue under 80-
acre development, we found here that depletion of the reservoir on
the i O~acre spacing would occur at a pressure of 700 pounds. This
would be the condition under 80-acre spacing for the j0-acre unit
in which the well was located. To find out how much had been re?
covered from the offsetting 0 which did not have the well and
which had a pressure of 300 pounds higher, it was only necessary to
back up this pressure curve 300 pounds. In other words, the 80~-acr
unit would be abandoned then at the average pressure of the 80, or
850 pounds, rather than 700 for the [j0-acre unit. Backing up to
850 pounds here on this, on Exhibit 10, you can extrapolate to show
that recovery under 80-acre spacing would have been approximately
1215 barrels per acre foot.

MR. HINKLE: If the Commission please, we have five more
Exhibits which we would like to take a few minutes to put up.

MR. PORTER: We will take a five minute break.

(short recess.)

MR. PORTER: The meeting will come to order, please. At
this time Mr. Don Walker of Gulf wants to make a brief statement in|
order to catch a plane. The counsel for the applicant have agreed,

so Mr. Walker, would you make your statement.

5
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VMR. WALKER: If the Cormmission please, I appreclate belng
able to do this. Although Gulf 0il Corporation is not now an overat
tor in the area under consideration, we do have like acreage, and
would like to go on record as being in favor of 80 acres and any
continuous 80 acres within the cuarter section, with the provision
to allow flexibility of well location, which will permit drilling
on either end of the 80-acre unit, and vertical limits sufficlently
drilled in the Wolfcamp formation. Thank you.

MR. PORTER: Mr. Hinkle, will you proceed with your wit-
ness?

Q Mr. Hunter, please refer to Exhibit 15 and explain to the

Commission what it is.

from Exnibit 11 and merely represents the typical performance of a
well in the Townsend Wolfcamp -- for that matter, in the Kamnitz
area in lj0-acre space. This, the well capacity is the solid line.
Here again the well designates the decline and we have pressure over
the declining period of well production here.

Q@ How were the points of decline determined?

A The points of decline were determined from this point bach
here on Exhibit 10. At the pressure at which the weils in this norf
area of the Townsend field exhibited a consistent decline was appro-
ximately 1900 pounds pressure, that is where this decline began.
This was declined from the L0O-acre depth factor ailowablé in the

Townsend Wolfcamp.

A This BExhibit here was prepared from our Exhibit 10 and al*o

h
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G Now, refer to Exhibit 16 and explain what it is.
A Exhibit 16 1s the same as 15 with the exception it is for
80 acres. Here we ended our production when 121.5 barrels per acre

foot had been recovered, with a pressure average over the 80-acre

of 850 pounds. We determined our decline point generally, by assum
ing that the undrilled LO-acre of the 80-acre would have a 300 pounf
higher pressure than the drilled L0, and also we took into considerp
tion the fact that more bottom hole pressure would be reguired to
produce the additional L0 barrels a day allowable due to the 80-acrk
spacing. We established that point here, in this manner, to deter-
mine where our decline set in.

Q@ Do you have any indication as far as the Kemnitz area is
concernecd, whether one wéll will drain 80 acres or more?

A Yes, we do. Qur discovery well, the Kemnitz A-1, was
drilled in December and in the first part of December, I believe it

was on December the 19th, we measured an initial pressure in that

well of approximately 3780'pounds. In April we determined the pres
sure again, and the pressure had been drawn down to approximately

3670 pounds. Approximately a week later we measured the pressure,
the initial pfessure, after only a very small amount of production
on our Kemnitz B-~1 well, which was located one mile west of the A-lf
and we found this pressure was essentially the same as the pressure
wnich existed in the A-1 at that time, and that it was some hundred

pounds lower than the initial pressure measured in ocur Xemnitz A-1.
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Q@ Do you feel that that 1s pretty conclusive evidence that
one well will drain as much or more than 30 acres?

A I think so. If draining were not occurring from under thie
Kemnitz B-1, then we would have expected an initial pressure similaj
to the Kemnitz A-1.

Q Have you made a study of the economic limits of develop-
ment on a ll0-acre basis with relation to the thickness of the pay?

A Yes, we have. We immedlately set out to establish the

lower limits of net pay for whichn it would be economical to drill -
drill on li0-acre spacing. This was approximately 20 feet.
Q Have you made the same study based on 80-acre development]?
A Yes. For 00-acre development you can afford to drill pay

thickness as small as 12 feet of net pay. .

Q Now, refer to Exhibit 17 and explain to the Commission WAat

that is.

A Exhibit 17, which has been passed out, is a tabulation by
30-acre east-west tracts of all the area in the Kemnitz region which
ve feel, that by drilling to date, has been virtually proven. Ve
tabulated then the recovery which would occur in this area again by
80-acre tracts under both 10 and 80-acre development. You will ses
that wherever the average thickness of the pay 1s less than 20 feet],
that there is no recovery given for lO-acre gpacing. That is be-
cause a well drilled on [O-acre spacing with pay of thisinature
would not pay out, would not be economical to drill, and probably

would not be drilied.
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As a result of this study, you see that =-- tabulated at the
bottom of the page is the estimated recovery, both under LO-acre
and 0O0-acre spacing for this area.

This area, by the way, is bounded roughly by the Ohio State
SB, our Kemnitz A-1 and B~1l on the Sinclair Seaman Unit 2. You will
see that recovery under 80-acre spacing for this area is some
700,000 barrels greater than it would be under /[O-acre spacing,
since more acres can be developed with S50-acre proration units.

You will further see that this greater recovery was accomplished by
the drilling of 18 less wells than would have been drilled on [0-
acre spacing.

Q@ What are your conclusions and opinion as to whether the
Kemnitz area should be developed on Ij0 or 80-acre basis?

A I think from this that I ¢an safely say that I would reco%-
mend 80-acre spacing in that it will help to recover more oil with
the drilling of fewer wells; it will give a greater life of the
field with more constant gas production, which will require the
building of a gas plant in this area

Q Wwhat is the recommendation to the Cormission by the Tenn-
essee (Gas Transmission Company with respect to the spacing and well
location?

A We are recommending now == I think in our application we
originally stated that we would like proration units consisting of

the North Half and the South Half of each 160-acre tract. Due to
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the locations that have been made since we filed our application,
we are changing that now to be the Hast Half and the West Half of
160-acres, we are asking --

Q Wny are you making that change?

A Based on locations wnich have been established, as I
understand it, in the Southeast Quarter of the Northeast Quarter of
Section 20, and the offset to the Ohio State SA well. If we pro-
ceeded with our original application, 1t would throw both of these
wells on the same 80-acre proration unit.

Q And by having north and south, or the Hast Half and the
West Half of each 160-acre legal subdivision, would there be more
than one well on any 80-acre unit?

A No, there wouldn't.

@ Now, refer to Exhibit =--

A Bxcuse me. We are also asking that the wells be, the well
location be specified by the Conservation Board to be in the North-

east and Southwest Quarters of a Quarter Section.

Q Refer now to Exhibit 18 and explain to the Commission whal

e
p
[N
w

A On Exhibit 18 we are assuming a mythical section in the
Kemnitz area, and shows what possibly could happen if both proration
units and well locations, or extreme flexibility, if you wish to
refer to it that way, were gfanted. This section here is allowed

only eignt wells. It is under optional well location and optional

proration units. It would be within the power of the operators off
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setting this section to locate their wells 1320 feet from the sec-
tion line in all cases. The operator in this section would have

only eight wells to drill in this section. He would attempt to meeft
asg many of these offsets as he could, but you will notice that alonfg
each section line, north, east, south and west, there is one well
outside the section which is not offset by wells located, by wells
inside the section, located ecqual distance from the section line.
In other words, this well is draining some o0ll from this section
both here, nhere, here and here.

Q

v

k¥r. Hunter, I believe you said that the location could be
1320 feet?

A It would be 660 feet.

@ Now refer to =-- would this same cituation be true with
respect to cuarter sections and 80-acre legal subdivisions?

A Absolutely.

@ That is, that they could be surrounded?

A They could be surrounded and they could not be able to
meet their offset equal distance from theilr offset lines.

Q Now, refer to the next, Exhibit 19, and explain what that

[N
]
L ]

A Thig shows how development could possibly proceed around

the same mythical circumstances 1f it were specifiied. In other

words, it would be specified,elther, the north, east or the west

and north half of the quarter section. It is entirely within the
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discretion of the operatorsoutside the section to lay their wells
660 feet from the property line. Thils particular drainage here
shéws, for the north half and the south half of 60 acres, and to
get the east half and the west half it would be necessary just to
rotate this ninety degrees. You will see here that where we have
four offsets, under the field rules we now have only two. However,
these wells are not offset by wells in the section equal distance
from the section line, ang, therefore, both in this case and in
this case, draining oil from under this section.

Q DNow, refer to Exhibit 20 and explain what it is.

A This i1s how development would proceed under the Tennessee
proposal, which would require that wells be drilled in the northeas
and southwest cguarters of a cuarter section.

Here we still have our eastwest proration units. In other
words, proration units consisting of the North Half and the South

Half of a guarter section, but in an area that is yet tc be develop

The directlon of the proration unit makes no difference unless -- sp

long as the well locations are specified. You will see that here,
going down this east line of this mythical section, you have a well
which is not offset in equal distance. In other words, the midpoin
between these two wells would be over here. However, in the next
well to the south you would have a compensating situation, the thinr
well would be similar to the first, the fourth well would be sgsimilgd]
to the second, and you would have protection of dorrelative rights

N

in this instance.

ct

b d.

3 -

0

DEARNLEY . MEIER & ASSOCIATES
INCORPORATED
GENERAL LAW REFORTERS

ALBUQUERQUE - SANTE FE
3-6691 2-2211




88

§ Do you have any opinion as to whether or not pressure
maintenance would be feagible in this lower Wolfcamp Kemnitz area?

A We have not been able to make a study at this time, since
we do not have the necessary core analysis information nor do we
have complete results on our subsurface samples. However, in re-
serves of this type, there is no reason to think that pressure main
tenance will not be adoptable to this reservoir.

Q@ Do you have any reason to expect that if a pressure main-
tenance program is lnaugurated, that there will be an appreciable
amount of additional oil recovery?

A Yes, T think that is understood. If the pressure main-
tenance program were adopted, it would be with that end in mind.

¢ Has that been the experience in other comparable areas?

A T think so, yes.

@ Is the lower Wolfcamp reservoir in the Kemnitz area the
only reservoir, in your opinion, of any consequence that is known
from the present information?

A I would like to wait a minute on answering that and pointf
out another argument for this type of development. You can see hen

nto effect, that the four welll

b

that if pressure maintenance is put
surrounding any well which might be selected for injection would be
equal distance from that well. Then, given a uniform pey section,
you would expect that the injected fluld would reach these four
welis at approximately the same time, which would give a good sweep

effeciency. In this case, you can see that selection of any of
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these wells along here as an injection well would result in three
wells being located 1320 feet away, and the fourth well in the 5
spot being located 3960 feet awéy. These wells would flood out far
in advance of the time that this well flooded out, and therefore,
pressure maintenance would not proceed properly.

Q The location of wells in the northeast quarter and south-
west quarter of each quarter section would then, in your ovpinion,

facilitate the inauguration of pressure maintenance in this area?

A Yes.

Q@ And, would it result, if i1t were successful, in the re-
covery of a greater amount of oil -~ A Yes.

Q -=- by reason of having regular well location?

A Thatt's right. In this case, the only thing that comes tJ
my mind right now that you could do to get a reasonable conformance
factor, would be to drill an additional well that was more =-- that
would be equal distance from the four procducing wells.

@ In other words, where they have had pressure maintenance
of thig kind, is it uncommon to recover an additional 25 or 30 or
50 percent more 0il? A  No.

Q Now, what 1ls your opinion with respect to the so~called
stringers which have been discovered in some of the wells which hay
been drilled in the Kemnitz area above the lower Wolfcamp reservoin

A With pressure maintenance in mind, opening those reser-

voirs now would impose certain disadvantagzes. If you had two resen

s?

1
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volrs opened together. sucn as the upper Wolfcamp and the lower
Wolfcamp, it would be necessary to repair the upper Wolfcamp per-
foratlons before pressure maintenance would be pursued in the lower

Wolfcamp. Furthermore, I don't think that enough is known in the

upper Wolfcamp at this time to say whether or not opening those per
forations would be detrimental to the main stringer in this area,

which I think everybody agrees is in the lower Wolfcamp. At a late
J g P

i)

date, if data comes to light that provesg that no detrimental effectk
occurred to any reservoir, to have oil commingle in the well bore,
then 1t might be very well to include the two as one. At this time
I don't think tnat we can say that.

Q@ TIs there any other reason to treat them separately if they
are ceparate and distinet reservoirs?

A Yes. I think that it is very possible that if they were
opened together, there might occur migration of the oil in the well
bore between the twe reservoirs, and secondly, 1t would »reclude thé
accurate gathering of both pressure and production data on either
one of tThe separate reservoirs.

Q@ Would it not be better to consider the status of those
zones at the end of a year, after more wells have been drilled, to
determine the extent and character of any upper reservoirs that
miznt exist?

A T think that's definitely true. By the end of the year wq

miznt have the data I spoke of, which will show that there will be
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no detrimental effect to opening both reservoirs sinmultaneously.
However, we cannot say that now.
@ If the Commission sees fit to grant 80-acre spacing in

thi

2

case, wnat allowable would you recommend?
A T would recommend the 80-acre allowable with the depth
factor. We have found no evidence of free gas or free water and,

therefore, we feel that this reservoir iz a solution gas reservoir,
and producing rate will not affect the uitimate recovery at all.
Furthermore, on JU-acre spacing we will be recovering almost twice
as much oll per well as we would on [J0 and, therefore, would need
the extra allowable to keep the life of the wells within reason.

Q@ Do you have an opinion as to whether or not it is necess~
ary to have a special field rule ag far as limiting the gas-oil
ratlio is concerned?

A T don't think there is any necesszity for exceeding the
normal 2,000 to 1 ratio for the reason that from our work in the
Townsend Tield, we could see that the operators were under no dis-
advantage in producing under that gas limit, and secondarily, to
conserve the reservoir energy.

Q Do you have any recommendations to make to the Commission

witn respect to the inauguratlion of taking bottom hole pressures at

regular intervals?

A Yes, we are asking only for a temporary order at this tim¢;

tihe order to extend for one year, and the primary purpcse of this

temporary order is to collect data by having semi-annual rather thai

i
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an annual bottom hole pressure. It would allow us to collect more

data during this year period.

Q@ In your opinion, would it be in the interest of conserva-
tion and the prevention of waste to establish 30-acre spacing in
this area and reguiar well location?

A 1 think so.\ We have zhown in our Exhibit 17 that on 80-
acre spacing, fewer wells will be reculired, and more oil will be
recovered from the reservoir. The regular 80-acre pattern will
certainly provide the most attractive pattern for pressure mainten-
ance and also, as we show in our Exhibits 18, 19 and 20, will ade-
quately protect all the correlative rights of mineral owners.

Q Do you have any recommencation to make to the Commission
with respect to the naming of this area?

A We have proposed the name of the Kemnitz Wolfcamp field.

Q@ For what reason?

on the Kemnitz lease.

o
3}
jon
5
e
.
-
(¢
o8

A The discovery well u
Q@ Now, were all of the HExhibits O through 20 inclusive, pre;
pared by you or under your direction? A& They were.
MR. HIFKLZ: We would like to offer in evidence BExhibits
8 through 20 inclusive.

-
W

MR. PORTHR: Are there any cbjections to the admission of

<t
oy
[
n
()
V]
‘g
=
s
[ amad

s into the reccrd? They will be admitted.
i HINKLZ: Thatts all of our case.

R.
MR. PORTER: Anyone else have a question of Mr. Hunter?
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CROSS =XAMINATION

MR. MANETL:

Q@ Mr. Hunter, right at the end you made a recomnendation

that it be called, this pool, be called Kewmnitz Wolfcamp Pool. Is

that wnat you desire, or Kemnitz Lower Wolfcamp Pocl?

for one year. IFrom what time?

A To date from the date the order 1s issued by the Board.

2 I noticed that Sinclair pul in certain exhibits, and Tenn-
essee put in certain exhibits as to ownership, and I woncder if you

could clarify that particular aspect. On Tennesseets Exhibilits2 and

2 it 1is indicated that Tennessee now had half of 6/i0-gcre lease in

Sections 36 and 25, 16 South 2t Bast as shown on Sinclair exhibits
1

-

as being all Phillips, is that correct?

A Qur exhibit is correct. Just within the past few days we
have acquired an interest in that tract, since probably Sinclair
does not have that information.

MR. MANKIN: Thatts all.
M. PORTER: Does anyone else have a question?
QUESTIONS BY MR. NUTTER:
@ Mr. Hunter, referring to your Exnibit No. 13, I wonder if

ou could tell me how the recovery per acre foot wasz determined in
o

the spot on the chart?

Q You indicated that you desired to have this temporary ordg¢r

A Well, the Xemnitz Lower Wolfcamp Pool would be more proba?le.
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A This recovery »er acre foot 1s a recovery per acre foot
by wells. We determined the net pay from the log of the well, and

we determined the reserves that can be produced from the well by thi

W

decline curves, very similar to our exhibits which would be our &x-
hibit 11, a producing rate versus time curves for each well in this
nortn area of the Townsend.

Q@ In other words, each one of tanese points which you plotte
here to develop this curve, each one of those points 1s a recovery
which was extrapolated out of the lnown characters of these various
individual wells? A That's right.

Q How, I note that the wells to the left of the curve, the

ones which were drilled in early 1952 have a higher barrels per acre

—r

foot recovery than the wells to the right --

A That i1s correct.

& == which were drilied later? A That 1s correct.

Q@ Is there a possibility that ig the better location to
drill sooner?

A I dontt think so. The dlscovery well in, in this particut
lar area, and I think the discovery well in the Townsend Wolfcamp
field was Wilshiret!s Townsend No. 1 which was definitely not one of
the better wells as far as pay section was concerned. The pay sec-
tion showed up, we thought, rather well on the microlog, and I don'ﬁ
think that the better wells were drillied in all cases earlier in th?
life of the field.

Q@ A good part of the wells that were drilled later, however|

s
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were edge wells, weren't they?

A 1Yot necessarily, no. The Humble Townsend 5, for instance),

could hardly be called an edge well in that 1t 1s offset in four
1

directions, and the Wilshire Townsend l., which ig in the southeast,

southwest, southwest of Section !| was also offset in four direction

6]

Those were both wellg which were drilled late in the 1life of the
field.

Q@ Of course, the wells that are on this Exhibit No. 13 arenftt
identified. I didn't know whether the location of --

A No, they werent't. We originally had them 1ldentified and
it clouded our curve there so much having the well name spelled
across by each little dot that we took them off so that it would
show the trend better.

Q@ I wonder 1if you could furnish us with the names of the

[¢)]
-

various wells which you used to determine this curve at a later tim

A At a later time, I don't think we have that stuff up here
with us. We can furnish, T don't know whether we can furnish i
today or not.

Q@ Well, that is satisfactory if you will mail it to us. I
am interested in seeing where those wells are. Now, in Exhibits 15
and 16, the horizontal line, for instance, in BExhibit 16 is drawn
at about 5700, what is that? Is that the allowable for a well?

A That is what we predicted ag average allowable, that as-

sumes a [[0-acre, 10 barrels unit allowable in Hew Mexico and the

5.67 depth factor.
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Q Now, how did you pick tThe point at which the oil produc-
tion starts its decline?

A On the ,0~acre, the Exhibit 15, we picked that point fron

‘_\t

the actual performance in the Townsend Wolfcamp fileld. Here is
where the decline definitely set in on all of these wells, and it
corresponded to a pressure of 1900 pounds at that time. At the
time the pressure reached this 1900 pounds, we had recovered 76
varrels of oil per acre foot.

Q And these angular lines all have the same slope as the
lines had on EBxhibit 10, 1s that correct?

A This 1line, here, of course, you will see that the decline
began actually at 70. When 77 barrels per acre foot had been re-
covered in all the cases, tnereafter you would have varying amounts
of oil on the decline depending on how much net pay you had assicne
to that well. In other words, few had a thousand net acre feet of
pay, tnen after the well went on decline you would recover 128 minu
77, which is 51 times a thousand or 51,000 barrels on decline. If
you had only 500 acre feet of net pay, you would recover only helf
that much on decline.

Q@ I see. Now, referring to HExhibit No. 17, which 1s a tabuf
lation, I notice that in every case that I can see, a well on LO-
acres actually recovers more than a well on 80 acres?

A That is correct.
¢ Wnhy 1s that?

(3

A If you will remember, we found on Townsend field assumin

03

Ul
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an 50-acre tract to be composed
and one i0O-acre unit that did n
LO of it would have 300 pounds
the pressure in the well was pu

ressure at whicii point product

J

o

1led 1.0 would be a thousan

5

pressure over that 30-acre unit
for L0-acre development that re

an acre foot and on the 80-acre

4

you will see here on this Exhib

allows drilling of several $0-a
ically developed under [ O-acre
lj0-acre spacing the well would

Q That acreage would no

drilling a well?

o

Q@ Mr. Hunter, do you th

which To assimilate data on thil

a permanent I

determine whether
this pool?

A T think it will. I t
over the next year 1s the accum
or two more subsurface samples.
in question and the running of
acre patterns after we have eno
that interference

tern, I think

-

1

of one ijC-acre, with a well on it,
ot have a well, that the undrilled

nigher pressure. Therefore, when

led down to our 700 pounds abandoned

ion would cease, the pressure on the

d pounds. And therefore, the averag
would be 850 pounds. We found thad
covery was approximately 128 barrelsd

"
I

development 1t was 121.5. However,
it No. 17 that the 80-acre spacing
cre btracts which has not been econon
space whnere I have a zero here on
not pay out.

t have enough reserves to warrant
A That is correct.
ink that a period of one year in

8

pool would be sufficient time to

0 or 80 acre should be issued for
hink the main thing that is required
ulation of more, of possibly just on

The further outlying of the field
some interference tests on these SO-
ugh development oﬁ the 80-acre pat-

tezts can be run which will show
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ment 1s proceeding out there, I think there will be enough develop-
ment in a year to allow us to rﬁn those tests.

G One more thing that I wanted to ask you ig, I notice that
on your comparison of the Townsend Wolfcamp and the Kemnitz ares,

that the Xermitz area is sl

1t
m

ntly ceeper than the Townsend, and yet
the temperature is a little bit lower.
A Yes, it is. Actually, there 1s very little difference

there. You will notice that the pressure is taken at a 100 foot

L)

lower datum and also slightly lower. I don't think that is out of
the bounds of reason, I mean within normal variances, I think that
probably you will find that much variation 1in your temperature, var-
ticularly as far as the lower pressure. I.don't know whether that
pbressure has possibly, through scme intercommunication along, be-

tween the Townsend Wolfcamp at Kemnitz have possibly a very amall

stringer or even through a small water table that the pressure mighty
have been drawn down. There is no data to support that, but it has
nappened to my Knowledge in several occasions where fields apparentl
not connected at all have been interconnected through very small con
hectlions and have drawn each other down, or down upon the same resen
yoir.
@& You feel that dispite these minor wvariations and the char-
pcteristics of the Townsend and Kemnitz area that there is enough

similarity that the Townsend can produce criteria to judge the Kemni

communication between wells on 80-acre spacing. At the rate develop-

itz
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A Yes, I think the main thing in providing an anology is 14
have approximately the same permeabllity and porosity, and also in
having the same type of drive, and in the same compositlon of the
reservoir fluld, and every case that we have been able to make a
comparison, all of those things have been in the same range. The
permeabilities are very close, they cover gquite a wide range in

each instance, but they cover much the same range. The porosity

seemed to be of the same order or magnitude and the reservoir flulg

are certainly very simllar for two separate reservoirs.
MR. NUTTER: Thatt's all.

QUESTIONS BY MR. MANKIN:

Q I have three cuestions. First, Mr. Hunter, I noticed
that your company asked that seven more sectlons be spaced than
Sinclair. What was the basis for that increase of spacing some
sections?

A As far as we have been able to determine, actually, the
further south wells to date have been, have had the thickest pay
sections, and for that reason we don't feel, particularly in Ssc-
tion 20 or Range 33 HFast, I think our Kemnitz B-~1l has encountered
the thickest pay section yet in the field, and we dont't feel like,
we Teel like, rather, that the reservoir wlll extend on consider-
ably past that section.

Q You feel that part of this extension to the south is
based on seismic picture rather than any informaticn that you lknow

of from drilling?
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A We had some seigmic information in the area which influenk

us to caome extent. The main thing that influenced us was that the
porositj appeared to be thickening to the south.

Q The second question I have is, do you feel that this ovar-
ticular Kemnitz area, or whatever you cdesire to call it, this par-

Ticular area in question here today will have an increase in ratio

similar to production history that the Townsend Pool has experience§?

A I think sc, yes.
Q On that same basis, co you feel that gas~oil ratio taken
over a year 1s sufficient? Would it not be better to have two a

year as has been placed in the Townsend area?

A It probably would be better actually; from most of the worl

..

Wwe did on Townsend, we found that gas-oll ratios did not rise appre:
clably in most cases until after the wells were declined and from
then due to the decline in oill capacilty, you remained normally belof
The -- your gas limits.

Q

-

Then I take it from your last statement there that nothing
varticularly might be gerved during this next year or two, for two
ratios a year, rather than one ratio Test a year?

A Taroughout the next year I don't think that there will be
any advantage.

Q Do you experilence any great increase during the next year
of gas-oil ratio? A TNo, I do not.

MR. MANKIN: That is all.

us

DEARNLEY - MEIER & ASSOCIATES
INCORPORATED
GENERAL LAW REPORTERS
ALBUQUERQUE - SANTE FE
3-6691 2-2211




101

MR. CAMPBELL: I am not guite clear on what the temporary
recovery, is that all of the rules you are proposing?

A All the rules that we are proposing we are proposing for
a temporary one year orcer.,

MR. PORTHER: Does anyone else have a question?

UZSTIONS 3Y MR. COOLE

ry

Q Ir. Hunter, going through this plat very rapidly, I find
at least five existing locationes which would be unorthodox 1f the
Commission should adopt your east halfl west half fixed proration::
units in drilling in the northeast and southeast cuarter quarter
section.

A They would, I believe, be unorthodox as far as the loca-
tion of the well is concerned; but they would fit intoc the east and
west half proration units.

Q@ I mean, I think, I only counted four, there might be that
there is five, there 1s the Ohic, State SB in Section 16, which woul
be an unorthodox location; the Shell State WC in Section 29 would be
unorthodox as would be the Shell State LEE 331, I mean thne Sinclair
State LE® 331 and the Sinclair Seaman Unit 2 in Section 19. I be-
lieve those are the only four that are unorthodox.

MR.NUTTER: There is a well on the southeast of the north-
east of 20. All right. that would be the fifth one then. I don't
have that one on this plat.

A TIf you will remember, that would be fivé wells which would

n the proper

-

fall off vattern, but would also, would gtill fall
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proration unit, and we estimate in our Hxhibit 17 that on 80-acre

spacing there would be something like 32 wells drilled just in the

proven area. This would probably, by the time the field is developgd,

work out to be something less than 10 percent of the wells in the
field. These five that would be off pattern.

Q@ (By Mr. Cooley} You would recommend no adjustment for
offsetting wells in the same quarter quarter sectlion, or any off-
setting well?

A  You mean what would we want to do with these wells that

are already drilled?

Q The ones that are drilied, of course, you have to authorifpe?

A Thatt's right.

Q But there wouldn't be any corresponding change in wells tp

be drilled ag a result of the unorthodox location, would there?
A  TNo.
MR. COOLEY: I believe thatts all.
MR. PORTER: Does anyone else have a question of Mr.Hunte
UESTICHNS 3Y IMR. NESTOR:
Q@ Mr. Hunter, I recall in your testimony you touched upon
the subject of possibly secondary recovery in the area, and I belie]
that counsel asked you if such a project were feasible, and I belie

your answer was, "I think so."

I wonder if you could tell us why
you think =07
A I dontt believe, I don't believe that's exactly the ques-

tion. He asked, ne asked if we had any reason tc think that it woul

re

s
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not be feasible, and we dont't.

And, would you -- no, I don't believe so, because your

O

n

answer was, "I thinl so," as I recall.

A Well, actually you do have some reason to thirk so and
that is the fact that in any reservolr with the hizgh range such as
this, in other words, we have been, in both samples, we have had
formation, volume factors of 1.47 plus; in any reservoir that you
can arrest, or more or less maintain the oil nearest saturation in
the reservoirs. You are going to recover appreciably more oil, and
pressurc malntenance will have some advantage anyway, whether 1t
will be economic or not you can't tell until you make a detalled
study.

@ My question then would be, do you have any exverience with
this sort of a owogect in a reservoir of this type that can carbon
ate rock of this approximate porosity, and permeabllity, and in
solution ratio at approximately this depth?

A T have had nc experience.

Q@ Then 1¥ is your 1dea? Is it really a theory based on
theory or just a guess?

A T think what has been done unless I am milstaken, Atlantic

ig in abeut 31 fields 1In Andrew County, Texas, and ig undertaling
hipgn pressure gas injections to maintain their oll, to approx 1matelg

L

near saturation, possibly, and the preliminary results have been ent
countered.

Q@ Can you tell me whether their oil is the same as th oily

|_!
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approximately 3400 pounds anc are maintaining a reservoir pressure

in excees of 3,000. Now, they are undoubtedly in the 10,000 foot.

MR. NZESTOR: No further questions.

M. PORT=ZR: Does anyone else have any cuestions of Mr.
Hunter? IMc. lcGowan, do you have a quecstion?

MR. McGOWAN: No.

IR. PORT=ER Ho further questlions. The witness may be exs
cused.

(Witneses excused.)
MR. HINKLZE: Thatts 211 of our case.
MR. McGOWAN: 1In view of the time, and the apparent con-

sistency on the cpinions of the experts, we wish to submit no fur-~

3

ther testinony whatscever. I would like tc make a very brief

A To, I couldntt.

Q@ Could you tell me whether the secticn involved is about
the sgame thing in porosity and permeability?

A Ho, I don't know anything. As fer as I know, they have
not released a lot of data to their proiect. However, I do believe
they are gsuccesgsful.

¢ Do you belisve that 1s on 80-acre spacing?

A Yes, I believe 1t i=s.

Q@ And do you know what depth that is?

A No, I don't remember the depth. You could get a zood ideg
of the depth because I do remember that they are injecting gas at

closing

ay
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statement at the proper time.
MR. HINELB: If the Commilssicn please, I would like To
move at this time that the application of the Tennessee Gas Trans-

ssion Company be amended to ask for, in setting up 80-acre prora-

L]
i
| S

tion units the esztablishment of units to consist of the east half
and the west half of each, 160 acre legal subdivision in the pro-
ducing area. And definite well locations consisting of the locatio
in approximately the center of the northeast cuarter and the south-
west quarter of each 160 acre legal subdivision.

Mi. PORTER: Without objection, the Commission will accep
that amendment.

Mr. Hinkle, do you have any closing statement to make?

MR. HINKLEZE: If the Commission please, I think the evi-
dence in this case, to sum 1t up briefly, shows that in the area
wnich we would like to have called the Kemnitz area, there hag been
gsufficient wellis drilled to gnow that we have a reservolr that has
consicderable continulty over several miles, and it 1s going to be a
reservoir of some consequence. wnich can be compared very favorably
with the Townsend reservolir. The Commission and all the overators
wno had acreage in the Townsend area have had the experience in thm
area, and if we look back on it, I think if we had to do it over
again, 1t would probably be better for all concerned had that area
been develoved on an 30-acre basis from the start.

In the end, probably, economically, the opérator would have

been far ahead and would now probably be in a position to inaugurat

W
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a secondary reccvery program which would have in the end recovered
more oil than the method under which it has been operating. I think
that we should profit by the experience which we have had in that

area pecause as the test shows this is a similar reserveir. It is b

stratographic trap type reservoir, it 1s a gas solution drive type
of reservoir, it is a reservoir which will lend itself very readily}
we thinli, to secondary recovery. We think that by having definite
80-acre well spacing units, definitely established with definite
well location, there will be practically uniform well spacing

.
L

practica

e
[ ]

throughout; and that if it to lnaugurate a secondary

program 1t will be greatly facilitated and the recovery will be cont
slderably more than it would be otherwise.
I think we ought also to Ttake iInto consideration that this

IS TN

entire area is State land, and the 8ftate, of course, is interested
not in getting the o0il out tocday but over a period of time so that

L Bt g

they will get the greatest test recovery, and we think that by de-

veloping this whole area on 80-acre with definite well spacing unit£
anc definite weli location that economically we can recover as much

as, or more oil by the drilling of approximately half as many wells
and that the State will be greatly benefited if we are able to in-

auzurate secondary recovery program 1in that the State stands to re-
ceive, anyway in my judgment, from 25 to 50 percent more royalty by

that method than they would otherwise.
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I think that time I1s of importance in this particular case.
We nave reached a point in the stage of development of this field
wherein if something is not done immediately it may be too late to
do anything, in that the lease owners will begin offsetting wells
which have been drilled on a jj0-acre bﬂs_u, and it may not be pracH

tical later on to inaugurate the 80-acre spacing.

<

For that reason I would urge the Commission to seriously con

[

4

sicer this case at the very earlieéu opvortunity, and if an 30-acrdg
proration order 1s to be entered that it be entered as quiclily as
pocssible, and that in the meantine that no well locations be ap-
proved until a determination can be made by this Commission as
wanether or not they are going vo go along with the applicant in thi
case on an O0=-acre spacing basis.

MR. McGOWAFN: I will ten@ to be as briefl as possible and
I see no polint in lengthening the point in which we are in compnletd

agreement. It seems that all the evidence and recommendations sup+

port an SO0-acre unit, and certainly there is no disagreement on thg
point.
There are a few polnts of difference between the two appli-

cations in this case; one 1s whether it will be a temporary or per-
manent orde We see no advantage whatsoever in a temporary order,

to issue a temporary order and then a year from now we have to go

D

througn this again. "Whether 1t is needed or not, you go ahead and

.

issue a permanent order, we neec to go through this only, and if,
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and when, to the extent it is needed, we feel the order should be
permanent, and should be changed from time to time if it needs to
be but not set up an order that demands continuous study.

The second point of difference is the area. As far as we

are concerned, we are presently agreeable to the order of spacing

the entire area covered by both applications. There is only one

section covered by our application that is not covered by those.

i

Thelrs is not covered by ours. If the formation isn't there, nobod]
is hurt by spacing and if it is there, it should be. Now, the two
main points of difference zseem to be on the spacing pattern and the

well location, and to term them location it is flexible agalinst in-

e the nec-

cf

flexible. The inflexible spacing pattern will elimina

WA

eselity in many instances of forcing unitization, maybe 1t can be
unitized, maybe it can't. We den't know where this field is going.
It will eliminate tiiat problem. It will allow the operator to drill

in the end of ils unit which he thinks 1s the best and therefore

0]

recover the most 01l rather than to have drilled in a particular

- s

soot, even thougn he knows in advance that it is goin

r poor poroslity and have a poor well, it might be un-

B iy

permeability

o]

economical. It will add confusion in that many instances two leasei

will have to go together, where otherwise they will be OC acres. We

[
[xnow that many Jolintly owned wells are not as similar, and easy to

EAE )

opverate as solely owned wells are. To go along with that, you have

P

nen the flexivble or inflexible

) N -+
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1 -

out by thelr exhibits, and they have gone through obvious possible
exaggerations The only trouble with the ZFxhivit 18 and 19, if you

cn, the man who i1s offsetting that

[l

step on over to the next sect

section would be offset the same. 8o as a logical point I don't

thinik it will do. The same thing will srow to an extent with a
2 b

fixed pattern, but you have your offset. You dontt, you have a welll
for every 80 acreg in the field. Secondly, as we all lmow from ex-
perience, a fixed well pattern will result as scon as you start an-
nroacning the edge of the pillar or bad spot in it, and continued
application for exceptions which will simply end up with a clut te“e#
well pattern that will take up the time of the Commission and in-
stitute proration, and allowable problems because they will all
come. This i1s the type of formation that lends itself to bad and
good location on the same 80 acres. The permeability, the testi-
mony shows that permeabllity varies quite a lot. Your information
as you ouild up will be better known on that, if you will have to
dr:1l in a poor permeable part of an 80, you are not going to get
he oil from it, but if you can drill in a good part of the perme-
able it will. It will result in good, to give the flexibility
pattern that the operator needs and that we feel should be given in
this area.

Tow, the cther point of controversy is the vertical limits.

We see no reacon to separate 1t into a lower and upper Wolfecamp.

Everybody 1s in agreement that any production above what we refer
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one of them.
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T
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-

supply,

same well

to us is much more logical than establishing two separate sources
of supply. We don't feel any protection is needed because, as you
say, the owner who spencds a quarter of a million dollars 1s not
soing to drill It for a few barrels of oll, up the hole. But if
that is needed, we suzsest that rather than the two common sources
of supply. Being partially unfamiliar with New IMexico law and pro-
cedure, last night I attempted to read your statﬁtes anéd I would
like to read a very short narazrapn. Paragraph B of 65-3-1l. of the

R JO
wilernl

We

eion do

but

Townsend zone
hem you would
timately you
The only
b
to 250

opening a

cantt.

3%

the Comxn

provide

vore without

because this

oth
I cannot concelve of

in drilling

1lssion
suggest that
the usual and

that

is a sporatic lensed salvage ceal. To
then add two separate common gources of
will core into offset problems that this
is not economical. DBoth of us agree
Dosclible reason to separate them would be to

prucdent operator who woulc

o
<«

a well running the risk of vel

salvage stringer up the hole.

feasible. Each well will
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the gpeclal order on the Commission. That

ringers at the same time and damaglng
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New Mexico Stabute. It gimply says that the Commlission nay esta-
bligh a proration unit for each pool, such being the area that can
be elfeciently and economicalry‘urained and developed by one well,
and in so doing, in doing this, the Commission shall consider, shal
conglder the economic loss caused by the drilling of unneceszszary
wella. he protection of correlative rigats, the prevention of
waste, the avoidance of augmentation of »isgk arising from the drill

inz of excessive number of wells and the prevention of reduced re-

covery waich night result from the drilling of too few wells, that

~
[

obviously is the determination of the Comunlsslon; and we feel that

l.._l-

the proszram of putting on 00-acre wnit and allowing the flexibility

of unit cesignaticn and oil location, which 1t has been recommended

J_ T

here by Sinclair, and calling tie Wolfcamp a common source of suppl

with such safezuard as the may feel is needed, which we

e
[0}
o
l.._J
[ .)
(D
;‘.
l,....l
ct
H
b
3
Ql
]
tJe
;4
¥

dont't feel Just exactly what the sztatute

says shall be consldered in lssulng this type of order. and cer-

() J L 2
t ly will result in the recovery of a great amount of oil. But
1t will give the operator the freedom necessary to »ut his well on

the spot that will produce the gzreatest amount of oil from 80 acre

O]

that can possibly be recovered.
One other point, in the event that they should be some day

put under pressure maintenance unit, the well location obviously
)

tte
!

will e poor, but a fixed well pattern is not necessarily the best.

)

It might and »robably would work tiie best if a five spot vatitern
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9 .

is used, but if a perimeter patitern, or line drive injection is

used, it wouldn't work at all. Further, you are golng to have good

L) b .

and bad permeanllily

Py

t-

throughout, and the characteristics of the well whether 1t is a godd

e
6]
M

producer or poor nroducer will determine much more wnether it

&

. .

producing well or Injecticn well than ivs geologic location. Sc we

g
will urce the Commission to set out at the completion, supported by
the testimony here, be adopted 1In your orcder and be a2 psermanent
order subject to such change as time may chow 1t 1s necessary.
MR. HINELE:  If the Commission pleasgse, I would like to
malke one remari that I overlooized in malking. That 1s, I forgot to
mention that correlative rights will undoubtedly be better pnrotecte

by a uniform well gpacing patitern, than it can

14}

oseibly be other-

o]

wise. I thinii that is clearly demonstrated by the evidence which

has been introduced in this case. We have clearly showed a case

)

where any units, 150, 320 or &40 can be completely surrounded by

[

1

wells and the owner cf that lecase cannot droperly meet the offsets,
and consecuently, those who have the surrounding acreages are going
to get more than their falr sinare of the oll, and as Mr. MeGowan

rizh

@
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<t
)
0
ct
(@]
O
3
H
(D
5.)
ct
[
<
(O]

has pointed out, the statute clearly

1s one ol the factors to e considered in setting up a ovroration

unit.
MR. PORTEZR: Does anyone else have a statement to make in
this cacse?

throughout nere. You will have wvarying porosijt

[N

[C s
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MR. BOYCHE: Your Honor, B. . Boyce, representing Phillip
Petroleum Company, Phillips does not have a completed well in the
field now, but does own 560 acreg within the possible limits of the
proposed field. And Phillips supports S8inclair in recuesting an
order creating a new oll fleld for production from the entire Wolf-
camp formation underiying certain acreage as set forth by Sinclair,
anc¢, furthermore, we support the establishment of S50-acres within
a siven quarter section, of no desgignated gquarter quarter section
in which a weil must be drilled. We also favor the vroposed mini-
nurn distance of 510 feet between wells and lease or subdivisions on
it.

MR. PORTER: Mr. lMotter.

MR. MOTTH#R: C. Motter, Cities Service. TWe concur with
Sinclair and Tennessee Gas Tranamission in the establishment of 80-
acre spacling and proration unit for the 30 acres. We concur with
Sinclalr on the Sinclair unit, to consist of contiguous within the
cuarter section when there 1s no decislion in which the quarter cuar

ter section in which the well must be drilled.

MR. LORD: Y. A. Lord of Midland representing Shell 0il

3

Company. The applicants in this case are not in agreement on a namg

and in place of the namxes proposed by both of them, Shell proposes
thiat it be called the Hume Permmo-Penn Pocl. Ve propose this name
because the name Hume refers to a geological feature in the area an

because 1T was uged in the designation of the Hume Queen Pool, whicl

[¢2]
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for the pool, we are of the opninion that an area that Includes a

reasonable perimeter around the well, which are presently completed

would be sufficient. We recomend that the 1limits adopted do not

xceed those that were proposed by Sinclalr in their application.
In regard to the vertical limits for the pool available datﬁ

seems to us to indicate that the major and probably the only com-

Lo

mercial regervolr in this area 1s the lower Wolfcamp, the seccndary
reservolir occurring in the upper Wolfcamp and also in the Pennsyl-
vanian.

Generally, Shell favers lengthy vertical limits for Permo-

-

Pennsylvanian in sections that contain several pay zones and this

without any limitation as to the number of such zones that may be

opened into the same bore hole. However, in this present case wher

apparently in the lower Wolfcamp pay, there is a commercial reser-

. ", i

veir that is capable of supporting development independently of any
otiier pay zone. We recognize that it 1s poesible, that damage to

) [

s regervolir might result if

l_h

th 1t were vermissible to complete
wells with both the lower Woifcamp »ay and one or more of the minor
pays opened in the same bore holes. As a solubtion to what we con-

gider to e the problem, Snell proposes that the vertical limits of
the pool include the Permo-Pennsylvanian section extending from the
correlative deplths of 9550 feet te 11,500 feebt as penetrated by the

Tennesgsee Gas Transmission Company, State AA, Kemnitz A No. 1 well,

DEARNLEY - MEIER & ASSOCIATES
INCORPORATED
GENERAL LAW REPORTERS
ALBUQUERQUE - SANTE FE
3-6691 2-2211




115

4o

.‘

vortion of the lower Wolfcamp occurring between

jop
£
2
Hi

any obther pay zone opened to productlion. We suzgest

.n

rovide that this main lower Wolf

e!

ranamlssion Company State AA Hemnitz A No. 1 well

to the opening of any otiher zone for production. Thi

clearly would be in the interest of consgservation, =sin
v

permit the rniocst economic exploration of the non-cormercilal zonesg;

wiiile at the same tlme protecting the main reservolr

ble camage. If Shellits recommendation in this

[_I-

12t any well which has been opened to production.
he correlat

iepths of 10,500 feet and 10,900 feet as penetrated by the Tennesse

that the ruled
camp paying zone shall always be

isolated from procduction by squecze cementing or other mean

[&]

Prop

ce it would

from any pos-

g followed, it

will permlt common storage of production from the minor and
Y > L

non-commnercial zones with »roduction from the lower

Wolfcamp. The

use of cormmon storage facilities for all such Permo-Penn zon
be in Tthe interest of conservation, in that it

mate recovery first, because 1t would lengthen the perio

duction, for production by lowering the operating cost, and second#
because 1t would recduce shrinlkage, due to the weathering of crude
oil in the tanks, since with »urchaserts tanks are required, runs
to the pipeline would occur av more frecuent intervals Algso, the

use of such common storage tankzs lends itself readily to automatic

would increase ultil-

may not have

d of pro=-

That

ive

s prior

osal

prohadl

16 would

5]
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a more efficient use of permeablility. If on the other hand, Shellt

recommendationsg as to the vertical limits are not followed, then we

suzgest that 1T would still be in the Iinterest of conservation for

o
jui

v}
n

the reasons stated before, to prescribe a rule specifically per-

mitting the use of common storage facilitles for all zones in the

Permo-Penn Section, provided that adecuate means for deteﬂ-i-ing'

-

individual well production are available and ar

@

employed.

In rezarcd to the matter of épacing, nhell concurs with the
applicant in recommending the adoption of 00-acre proration unit.
However, in the interest cf providing complete eculty for all opers
tors in the pool, Shell recormends that the 80-acre proration unit&
be permitted to run either north, south, cast or west, provided onl]
that each proration unit contain two contiguous [[0-acre tracts; and
Shell recommends further that well location be permitted upon eithe

3

of the O-acre tracts within an 80-acre unit at any location, not

l_l

ess than 320 feet from the boundarles of the !10-acre tract upon

which the well is located.
It is Shellt's opinion that today no data in the vicinity of
this vool are avallable to suggest that regularity spacing on 30-

acre develcpment will provide a greater sweep efficiency in a reger

c-c

£

volr of the type present in the subject pool. In our knowledg

active in carbonate reser-~

2

there are no secondary recovery project

voire of this type with similar crude properties, rocl properties,

-

depth of pay from surface located anywnere in the Permean Basin.

Any clscussion of sgpacing based on the likelihood of secondary re-

[

y
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covery in
be conslidered

poses

vanian pay zoneg in the Hume area prescribe a

of 3500 cubic feet per barrel. Harly productlon histery in the V T
data for the lower Wolifcamp pay zone indicate a higher than normal
amount of dissolved gas in solution. Current producing gas-oil
rations of 1L00 to 1600 cubic feet per barr are cnly moderately
under the 2,000 cubic feet per barrel limit waich is conmonly an-
plied to vools in this state. The 2,000 limiting ratio dates Dbacl

to the early Grayburg-San Andres pool

ratio in the range of
or three

ing fact or common

tation gas-o0il ratio tends

the one here wnder

e

the state. DBy vy of

a ion gas~-o

gas production of

before a

tion zas-~

of only 25 percent is

penalty.

Lav

highly speculative at this time.

that the rule adopted

2

ag great cannot be supported by elther engineer-

life.

¢ilscusslon,

100 to 600 cubic feet,

permltted e

amp reservolrs here under discussion must

Finally, Shell pro-

by the Commission for the Permo-Pennsyl

ras-0ll rati

<

limiting

which hag solution gas-oil

and the applicatlion of]

The pool having a solution gas-o0il ratid
L <D ]

ic.

The application of the two thousand limi-

to vool such a&

di against the

jo
5

when compared wl th other pools in

suomit the case approved with

£l

cublic feet per barrel where Tres

a

excess of solution 116

ras 18 pnermittd

[
5

immosed ag compared to a pool with a soly

’

1500 cubic feet per barrel where a free gas

the imposi

A

~

for tion of a ratio
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The early adoption of the 3500 foot limiting ratio would
facillitate the efficient design of the gasoline plant installationg
that are necessary to process the zas from the arca by permitting a

more realistic appraisal of fulure gas vroduction schedules than

= .
i

two thousand limiting ratio were adopted

[

coulcd be made if the usual
and then mocified at =some future date.
MR. PORTZER: Mr. Cusock.
M. CUSQOCX: Mr, Chairmen, Jack Cusock, from Roswell, e
Mexicec. T feel a 1little stranze here, but I represent some individ
uals. Representing R. 8. Anderson, W. D. Anderson, Lloyd Benedict,

- ()
i

Barl Lind, C. C. Cate, Jerome West, Himner, H. L. Brown, all of

whon own some Iractional interest in the area under lengthy discuss

t short, we back the proposals of the Tenn-

l...lo

ion. In order to make

es

{a

ee Gas Transmission Company.

MR. CLARK: C. H. Clark, Pure 0il Company. We are, in
peneral, in favor of the suggestion made by S8inclair with some mino
exceptionsg. We believe that the lower Wolfcamp should be kept sep-
arate in the well bore from the upper Wolfcamp. We have no objec-

iingling productlon from the two zones if some adequate

= f

tion To

jon

metering devices are included so that you can keep adequate record
of the production {rom the two zones. We are very much in favor of
the 30-acre proration unlits as proposed by Sinclair with the overa-

1 ']

ne direction in which it 1ig to be run

ct

ter having The clhioice as ©

O

o

cuarter guarter sgections, and in which the well is located. There

oot »ight of way from the center of the

DEARNLEY - MEIER & ASSOCIATES
INCORPORATED
GENERAL LAW REPORTERS
ALBUQUERQUE SzANTE1 |FE

(o}



guarter cguarter or the 330 feet from the lease lines. We have no

cnoice. We believe that the two thousand GOR limit is tisfactory

in this cacgce and it leaves some

ey
4

ve, six nundred pounds toc recover

|_!0

"n
oy

iles. We are in agreement with Tennessee

Ci“

normal operating difficul

1o
1]

tla t there very limited data prezently availlable, and we feel

that the order should be Temporary.

MR, XZLLAOTN: Jason Xellahin revresenting Samedan 0il
Corporation. Samcdan 0il Corporation has interest in the area in-
volved in these two anmplications, and would Tavor an order for a
period cf one year for the development cf the lower Wolfcamp forma-

=

tion. AT the end of a year. the area shculd be more fully develope
and the operator then would have the engineering and geoclogical in-
formation on the basls on which the Commission can make the final
cevermination as to the futurc development of the nool. Samedan

0y -

Teels that there can be no orderly develooment without a definite

ct
.

pattern of development, and for the protection of correlative right

and the orderly development of pools favors alternate or staggered

o

0

80-acre well locations.
Due to the present cstate of development of this vool, the
locations proposed in the northeast and the southwest of each quar

ter sectlion appears to be the most practical method of development

west number of non-standard locations.

l'_'
ck
}_J-
i}
&
i)
Q
L]
(6]

and would resu
Samedan favors the assigmment of allowables on the basis of acreage

-

of the Corarission's rules and regulations.

[N
In]

8}

—
fd
U
(@]
o

as provided

We talke the position that on the basis of the evidence presented
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here today, the lower Wolfcarp zone shoulc be ilsolated for the pro-
tection of that zone, and ifor the purpose of development at the

present. This appears to oe the only commercial zone in the Wolf-

6]

camp with the possible excention of the upper Wolfcamp encountered

in the Sesaman Io

*
L

&

¢

a deoth of approximately 10,12, 10,160 feet

robable, or at least possible, that secondary recovery or a

H—H
ct
[
n
o]

pressure maintenance progranm will be required to achleve the great-
est ultimate recovery from this lower Wolfcamp zone. If another
zone 1s opened, such a program would be severely handicapped.
Present indications are there 1z complets separation or at least
no comnunicaticn between tiie upper and the lower zones. 8Since this
application is for a temporary order we strongly recommend that the
lower zones be i1solated at least uantil the additional information
is available for the protectiocn of the productive capacity of the
lower zone. In view of the known conditions, it is our opinion tha
to have both the upper and lower zones opencec would be detrimental
both to primary and secondary recovery.

MR. PORTER: Any more gtatements?

MR. HAUSE: Wayne Hause, with Ohio Company. The Ohio 0il
Company has two 01l wells completed in the Townsend pay in this are

.

and 1s presently crilling a third well. Based on our Interpretatio

of available information the Ohio is in favor of the Shell's proposkd

pool rules in this area =&

6]

cpposed to those presented by Sinclair

and Tennessee. This includes 00-acre spacing extending the vertica

limits to include the entire Wollcamp

the Pennsylvanian~-Clsco Pa

K

o

cr

b,
h
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and pernitting 230 foot
no objection to the lim
in thils case. We urge
cal 1Limits if wmore than
3. COLZ: R.
would like ©To read thls
of leasehold interests

today and operator for

ownes leasenhold interegt

tions for O0-acre prora

Townsend Pool, if

acdvicemens.

Wolfcamp area under consideration.

MR. PORTHER: Anyone else have a statement?

MR. NUTTER: Principals seems to be agreed on a lot of
thiings and disagreeing on two thingse. We have had two proposals
from eachh on the name, for a name, and also from Shell, I propose
that the Commission have the door open to calling this the West

there is ox
IR. PORTER: Does anvone else have a statement in this
case? INotaning further. The Commission will take the case under

location for the unit boundarieszs. We have

iting gas-oll ratvio of 350 foot per barrels
the Commission to avoild any overlap of vertil
one pool l1s created in this ares.

H. Cole, Tidewater 01l Company, Tulsa. I

statement. Tidewater 0il Company ls ocwner

e

Wolfcamp area, under consgideration

Hervey 0il Com 7 in the same are and als

Hervey 01l Compan n th am a, 1
and concur with the Sinclair recommenda-

tion units and special field rules for the

.

too much disars

Sl

eement.
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