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OIL CONSERVATION COMMISSICN
STATE OF NEW MEXICO
The following proceedings before the 0il Conservation
Commission, State of New Mexico, came on pursuant to legal
notice of publication, and at the time and place as set out
below,

NOTICE FOR PUBLICATION
STATE OF NEW MEXICO
OIL CONSERVATION COMMISSION

The State of New Mexico by its 01l Conservation Commission
hereby gives notice, pursuant to law, of the following public
hearing to be held December 20, 1949, beginning at 10:00
o'clock A.¥.,, on that day in the City of Santa Fe, New Mexico,
in the House of Representatives.

STATE OF KEW MEXICO TO:

All named parties 171 the following
cases, and notice to the public;

Case 1

In the matter of application of Amerada Petroleum Corporation
for the establishment of proration units and uniform spacing

of wells for the common source of supply discovered in Amerada-
State BTA No. 1 Well in NWiSE{, Section 2, Township 12 South,
Range 33 East, N.M.P.M., in Lea County, New Mexico. This is a
readvertisement,

Case 207

In the matter of application of Stanley L. Jones, Ine., a New
Mexico Corporation, for an order aspproving an unorthodox loca-
tion for Stanley L. Jones, Inc., State No. 13, 338 feet south
of the north line and 73 feet west of the east line NE{NEZNE}
of Section 23, Township 18 South, Range 27 East, N.M,P,M., in
the Artesia pool, Eddy County, New Mexico.

Given under the seal of the 011 Conservation Commission of New
Mexico at Santa Fe, New Mexico, on December 5, 1949,

STATE OF NEW MEXICO
OIL CONSERVATION COMMISSION

R, S 8
R. R. SPURRIER, SECRETARY
SEAL
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BEFORE: Hon.Guy Shepard, Chairman
Hon. R. R. Spurrier, Secretary and Member
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Don G. McCormick, Carlsbad, N.M., for 0il Conservation
Commission.
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Commission.

Booth Kellough, Tulsa, Okla., for Amerada Petroleum
Corporation.

J. 0. Seth, Santa Fe, N.}., for Amerada Petroleum Corp.
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01l Company.
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mission.
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Elmer A. Utz, Santa Fe, N.M., for Oil Conservation Commis-
sion,

E. E. Kinney, Artesia, N.M., for N.M. Bureau of Mnes.

Hon. Thos. J. Mabry, Santa Fe, N.M., for 0il Conservation
Commission,



COMM, SHEFArD: The meeting will core to order.

There has been a request made that Case 207 be continued
until 10 o'clock on the morning of the 27th, and the record
will show, without objection, that it has been continued to
that time.

At this time we will take up Case 191. Will you read it,
Mr. Grgham, please?

(Reads the notice of publicetion in Case No. 191).

MR, KELLCUGH: My name is Eooth Kellough. I am attorney
for Amerada Petroleum Corporation. I believe it would be help-
ful to make a very brief statement of our position in this case
before we come to our evidence.

This is Amerada's application for a proration of units
and uniform spacing of wells in the pool which has been denomin-
ated as the Bagley Pool in Lea County. OPr request is for 80-
acre proration units and a uniform spacing pattern,

The probable productive limits of tiis pool have been
delineated by our geologist and the request 1is for the location
of the units that they comprise, the W} and the E# of each quar-
ter section; that is, they run nosrth and south, with certain --
I believe about eight exceptions, running each and west, which
we are recommending, due Y- the ownershiy coinditions.

We are also asking for a uniform pattérn for the spacing
of wells whereby the wells will be located in the na thwest
40-acre tract, or the NWi and the SE3 of bach quarter section.
In order to clarify that statement, each quarter section of
140 acres will be divided by a line running north snd south,
making the west units and the east unlts, the wells to be lo=-
cated in the Nwg and the SEi. Now, that is the pattern wrich

ve are asking for.



The discovery well was the BTA Well. It was drilled to a
depth of approximately -- well, put it this way: I believe our
evidence would show it producing at a depth of approximately
10,000 feet. and our evidence will further show that the well
cost in the neighborhood of $312,000.00 to drill t he discovery
well, Our evidence will further show that the estimated ccst
of future wells in the- area will be approximately $225,000.00.

Not only because of the deep pool and the expensive wells,
but sur application for 80-acre proration units is hased upon
the belief -- and we are satisfied that our evidence will sup-
port it -- that this is a reservoir of very good quality and it
has an effective water drive, so that one well will adequately
and economically drain at least an area of 80 acres. Our evi-
dence will further show that this pool is analogous to other
pools in the area which have been successfully produced on 80
acres. |

There is one particular point that I wish to call the Com-
mission's attention to, with reference to our spacing pattern.
It will be our recommendation that if an order i1s granted as we
request, that it provide that the Commission for good cause shown,
may grant an exception to the spacing pattern for a well to be
located off of the pattern for structure or other reasons, suit-
able to the Commission, iIn which event, the allowable for the
well will be reduced, the amount of the reduction to be deter-
mined by the Commission on the evidence produced at a hearing.

In other words, it 1s our thought that in order to assure
all of the owners a recovery of their fair share of the oil from
their reservoir, that it should be developed on the 80-acre
spacing -- well spacing pattern, which we recommend, with the

provision that the exceptions be granted, but in the event they



are granted, the Commission should then look at the eviderce znd
determine to what extent the allowable should be cut in order
that the party making the off-pattern location will not obtain
an undue sdvantage over his neighbor.

There are other operators in this area. In addition to
Amerada, there is the Gulf and the Phillips and the Md-
Continent and the Texas and Pacifiec Coal & 0Oil Company. Ve
are informed that the Gulf and the Mid-Continent and the Phil~
lips are favorable to our application. It is our belief that
when we lay the evidence before this Commission, that you will
agree that this pool should be developed on 80-acre units with
a uniform spacing pattern.

MR, CAMPBELL: May it please the Commission --

MR. SHEPARD: Give your name please.

MR. CAMPBELL: Jack M. Campbell, representing Texas and
Pacific Coal and 011 Company. Before the first witness is
called, and without the thought of trying to suggest to the
applicant how or when to present his case, we feel that the
opening statement should include, for the benefit of the Com-
mission and other operators and royalty owners interested, a
statement -- or that the first witness should definitely make
a statement as to what type allowable is to be requested for
the 80-acre proration unit, that is, whether it will be the
present 40-acre top unit allowable, as in previous order, or
whether there is to be some change.

I also feel -- perhaps I missed it in the openinrg state-
ment -- that the Commission should know and the interested
parties should know if the proposed locations within the quar-
ter sections suggested, are to be in the center, or if there

is to be some leceway requested when the ultimate request by



the applicant is before this Commission,

MR, XELLOUGH: On the last point first, our application
-~ the one we filed provides that the well location should be
in the center of the particular quarter section involved, with
a tolerance of 150 feet in any direction for surface obstruc-
tions, 1n order to avoid surface obstructions.

Now, as to Mr, Campbell's request as to the manner in
which we present our case, I only have this to say: that we
will present to the Commission all of our evidence, and I am
sure they will have ample oprortunity to examine any of our
witnesses on proper subjects, and I believe that any of his
doubts as to our position will probably be settled by our evi-
dence; so with the permission of the Commission, we will pro-
ceed with the evidence in this case.

COMM., SHEPARD: Call your first witness, please.

MR. KELLOUGH: I don't believe they have teen sworn,

COMM., SEEPARD: Mr, Graham, will you swear them, plezse.

JOEN A. VEEDER
having been first duly sworn, testified as follows:
DIRECT EXAMINATICN
By Mr. Kellough:
Will you please state your name to the Commission?
John A. Veeder.
Where do you live, Mr, Veeder?
Midland.
And by whom are you employed?
Amerada Petroleum Corporation.
In what capacity are you employed?
Assistant District Geologist.

"I B > IR Y R R )

How long have yvou been a geologist for Amerada?



A Thirteen years.
Have you previously testified before this Commission in the
capacity of a geologist on geological matters?
A I have.
Q Mr. Veeder, are you familiar with the Amerada B.T.A. No. 1
Well located in the center of the Nw$SE}, Section 2, Township
12 South, Range 33 East, Lea County, New Mexico?
A I am.
Q@ I hand you what has been marked as Applicant's Exhibit No.
l, and ask you to state, please, what that 1is?
A This is the outlined area of Bagley Area, in whieh we would
recommend our required or designated spacing.
Q This map then shows by the red line the area asked to be
covered by the spacing order in this application, is that cor-
rect?
A That's right.
Q@ The map also shows the lbcation of the wells drilled on the
Devonian formation, is that right?
A That is right.
Q And does it also show the wells drilled on the Pennsylvanian
formation?
A That is so.
Q Now, that is indicated on the exhibit itself, is it not?
A That's right. The Pennsylwmian wells are two of them and
they are marked, designated on the map by the smaller circle.
Q And the map further shows the proposed location of any wells
which might be drilled on the pattern asked for in our applica-
tion?
A That's right.

Q Now., those are indicated by a cross, 1s that correct?



A Right,

Q The map further shows the location of the units by dotted
line, which do not conform to the W4 or the E4 of the quarter
sections, is that right?

A That is right,

Q Do you have the Schlumberger of the B.T.A.? Thank you.
Will you mark this please? (Done).

I hand you what has what has been marked, Applicant's
Exhibit No. 2, and ask that you please state to the Commission
what this instrument is?

COMM. SHEPARD: Exhibit No. 1 and No. 2, will be re-
ceived and admitted in evidence,

(dpplicant's Exhibits Nos. 1
and 2, received in evidence).
Q (By Mr. Kellough) Will you state to the Commissi n what
that is and what it shows?
A That is Schlumberger of the Amerada No. 1, State B.T.A.
Schlumberger is marked at the top from the Mississippian on
down to the basic and these are Schlumberger tops.
@ Do you have Schlumbergers on any other of Amerada's wells
which have been supplied 1in this Bagley?
A I have Schlumbergers on the Amerada No, 1, State B.T.A. and
B.T.C.
Q Now I hand you what has been marked Applicant's Exhibit No,
3, and ask you to please state to the Commission what that in=-
strument is and what it shows.
A This well is also in Séhlumberger electrical log under said
well, showing the top of the formatlion, and also the section
below in the Devonian from which we are producing.

Q Do you have any other Schlumberger on any other wells drilled



by Ameradsa?

A I have one other Schlumberger, the Amerada State B.T.D.

Q Now, Mr., Veeder, I hand you what hss been marked Applicant's
Exhibit No., Y%, and ask you to state to the Commission what that
instrument is and what it shows.

A This is also a Schlumberger electrical log on the Amerada
No. 1, State B.T.D., which is also a Devonian producer. On

the log we have marked the top of the Devonian,

Q When was the discovery well, B.T,A. No. 1 completed?

A The B.T.A. was completed June 16, 1949,

Q Did that well discover, in your opinion, a new reservoir,

or a new common source of supply not heretofore producing?

A It did.

Q What is the producing formation in that well?

A The producing formation in Amerada No. 1, State B.T.A., is
the Devonian,

Q Will you please give to the Commission the detsiled descrip-
tion of how that well was completed? |

A The Amerada No. 1, State B.T.A. was drilled on the Devonian,
which was topped at 10,73#. Drill stem tests were taken in
the Devonian where we had flowing oill production. The well
cemented casing, that 1s 5% inch casing at 11,200, and contin-
ued to drill the rest of the section zbove the basement. Those
tops helow the Devonlian were called as follows: --.and these
are Schlumberger tops. The top Montoya was walled at 11,3ul;
the top of the Simpson at 11,604; the top of the Ellenberger,
11,670; and the top of the basement, 11,709; a total depth of
11,766 was reached.

Thls well was then plugged back, casing perforated in the
Devonizan at 11.000 to 11.015. The drill stem test was taken



which was opened 8% hours with a recovery of 4,000 feet of oil
plus 640 feet of salt water. The perforations were squeezed
with cement and the casing was re-perforsted 10,950 to 965.
This well wzs then acidized with 250 gallons of acid and was
completed for I.p. of flow 400 barrels of oil and 5% hours,
that is, through 1/2 inch choke, gas-oill ratio of 28 to 1; grev-
ity of oil uh. k.

I would like to make a correction on the completion date,
That was 7-26-k9,

You mean, July 26, 1949%

July 26, 1949, right.

Q

A

@ What 1in your opinion 1s the top of the pay section?

A The top of the pay section, we consider as 10,790 feet.

Q And what, in your opinion, is the base of the pay section?

A The base of the pay section would be at approxirately 10,980,
that is, 15 feet below the top of the perforations where we com-
pleted the well,

Q M., Veeder, the map marked --

MR. ADAIR (Interrupting): Excuse me. I wasn't followin g
you; I didn't get your last statement as to the base of the pay
section., WUWould you mind repezting that?

THE WITNESS: Well, the base of the pay section, we would
consider as being 15 feet below the last perforations where we
completed the well.

MR. ADAIR: In feet, what is that?

TEE WITNESS: That would be 10,980.

Q (By Mr. Kellough): DMr. Veeder, Applicant's Exhibit No. 1 is
a map of the area -- shows by a red line the arez which is asked
to be covered by this spacing application., Does that area repre-

sent the probable productive area of this producing formation?



A That is so, to the best of our knowledge at the present
time.

Q This map further shows other wells drilled or now drilling
in this area. Would you please, for the information of the
Commission point out the other wells shown on the map and ex-
plain to the Commission the present status of those wells?

A Other wells in this area completed are the Amerada No. 1,
State B.T.C., located in the SE}SWi, Section 35, 11 South, 33
East. This well reached a total depth of 10,930, with a Schlum-
berger €all on the top of the Devonian as 10,662, The well was
conpleted as follows: 7-5/8" casing at total depth, 10,980,
Casing parforated 10,959 to 79 with 80 shots, Well compl&ed
with 1.p. of flow at the rate of 1127 barrels of oil, 24 hours.
Gas-0il ratio of 33 to 1 with a gravity of 46.2.

Another well completed by Amerada in this area is the Amerada
No. 1, State B.T.D. This well is located in the SE{SW, Sec-
tion 2, Township 12 South, Range 33 East., This well reached a
total depth of 10,995. We called the top of the Devonian at
10,870. Completion history as follows: Total depth 10,9953
54" casing, 10,980; acid 500 gallons; i.p. flow 800 -- 929
barrels of oil in 24 hours and 1/2%" choke; gas-oil ratio, 32
to 1, with a gravity of 45.5.

Q Now, any other wells which have been completed in this area?
A There 1s one other well completed for an oil well in the
Devonian, which was completed by Texas-Pacific. This well is

in the SE$SE} of Section 2, Township 12 South, Range 33 East.

Q Now, will you point out to the Commission the wells which are
now being drilled in this area?

A Those wells now drilling are the following: The Amerada No.2,

State B.T.D., which is located in the NW#SE4, Section 35, 11 South,



33 East. This well is drilling in the Permlan at a depth of
7,000 feet,

Amerada 1c also drilling No. 1, Simmeons, located in the
MW{Nwi, Section 11, 12 South, 33 Eust. This well is also dril-
ling in the Pernian at 3685,

One further well drilling is a Texas and Pacifiec, N>, 1,
State C, which is located in the NN{NEy of Section 2, 12 South,
33 East; and this well is also drilling in the Permian below
4,000 feet.

Q Now, there are two additional wells shown on the map by
small dots, Will you describe those wells?

A The two wells shown as small dots are Permian wells. The
one well is Mid-Continent No, 1, State 65, which is located in
the SWiNMWt of Section 1, Township 12 South, Range 33 East.

The other well is the Amerada No. 1, Caudle. This well is
located in the SENE} of Section 10, 12 South, 33 East.

Q Then, neither of those wells is producing from the forma-
tion sought to be covered by this application, is that right?
A That is right.

Q M. Veeder, from the samples which you have seen from the
wells just described, do you have an opinion with reference to
the quality of this producing formation?

A I would say that from the samples and cores I have seen, I
would say it had good porosity and apparently permeability.

Q Are you fariliar with any other pools in the viecinity which
are also producing from the Devonian formation?

A Similar pools, I would say, would be the Hightower Pool to

the south; the Crossroads Pool; Jones Ranch Pool, and also the

Knowles Pool.

Q Would vou compare those nools which vou have named. ceolo-



glcally with this Bagley Pool?

A T would say all pools are producing from the upper part of
the Deavonizan.

Q@ Do the pools which you have named generally have the same
type of porosity?

A All pools have what we would term as solution type porosity.
Q Mr. Veeder, does the production history of these other pools,
2s well as the information which you have from the wells in
the Bagley Pool, substantiate your opinion that this is a
reservolr of good porosity and permeability?

A That's right. Our completions to date would compare with
wells in the other pddls.

MR, KELLOUGH: That's all,

Mi. ADAIR: ELExcuse me, Mr. Kellough --

&OMM; SHEPARD: Give your name, please,

MR. ADAIR: Eugene T. Adair, representing the Texas-
Pacific Coal and 0il Company. Mr. Kellough, do you intend to
have this witness inform the Commission and other operators
present, the allowable that you ask to be assigned to 80-acre
units?

MR. KELLOUGH: ©Not by thls witness, but we have another
withess.

MR, ADAIR: If the Commission please, then, I request the
Commission to defer my cross examination of this witness until
that information is in the record.

COMM, SHEPARD: Granted.

MR, KELLOUGE: Mr, Christie, will you tzke the witness

stand?
R. S. CHRISTIE

having been first dulv sworn. testified as follows:



DIRECT EXAMINATION
By Mr. Kellough:
Will you please state your name to the Commission?
R. S. Christie.
Where do you live, Mr, Christie?
Ft. Worth, Texas.
And by whom are you employed?
The Amerada Petroleum Corporation.
In what capacity are you employed?
Division Petroleum Engineer.
And how long have you been an engineer for Amerada?

Since 1929.

O O O O P o P O P O

Now, you have previously testified before this Commission

[S
=

your capacity as an engineer, on engineering mattars?

>

Yes, sir,

Q Mr. Christie, you are familiar with the Amerada B.T.A. No., 1
well about which Mr. Veeder testified, are you not?

A Yes, sir,

@ Do you have any information with reference to the bottom-hole
pressure of that well?

A Yes, sir.,

Q Will you please give the Commission the information you have?
A The most recent bottom-lhinle pressure taken on the State --
Amerada State BTA No. 1 was taken in November, '49, The static
bottom-hole pressure at that time was 4247 pounds. That was some
four months after the well was completed., At the same time, we
ran a 24-hour flow test on the well. It showed a production
activity index of 4.5 barrels of oil per pound drop in the bot-
tom-hole pressure, flowing at the rate of 50 barrels per hour.

Q Mr. Christie, is that a daily production actlivity index?



A That is a dally production activity index.

Q What, in your opinion, 1s the source of energy of this
Bagley reservoir?

A Water drive.

Q What is the cost of the discovery well?

A The discovery well cost approximately $312,000.00.

Q And what, in your opinion, is the estimated cost of future
wells?

A We estimate the average cost of future wells would be ap-
proximately §225,000.00.

Q Mr. Christie, do you have an orinion as to the area which
may be effectively drained by one well from this reservoir?

A In my opinion, one well will adequately drain 80 acres --
at least 80 acres.

Q Then, in your opinion, a proration unit of 80 acres, or
one-half of a gquarter section, would represent that area which
may be efficiently and economlically developed by one well, 1is
that correct?

A That is right.

Q And you recommend to this Commission that a proration unit
of 80 acres be established for this pool, is that right?

4 Yes, sir, I do.

Q@ Now, will you state to the Commission what recommendations
you have with reference to the location of the various units
in the areaj; and will you please take Exhibit No. 1, the map,
and polnt out to the Commission in bhrief, the location of those
units?

A In the whole area?

Q Yes, not by description, but simply tell the Commission how

vou reeomrend that the units be established in this area.



A We would recommend that the wells be drilled in the center
of the Northwest 40, znd the Southeast 40, of each quarter sec-
tion.

Q MNow, whet is -- let me put it this way: Do you recommend
then, that the 80-zcre urits corprise the East half and the

West half of each quarter section?

A Yes, sir, with the -- except where it is necessary to make
exceptions.

Q& And the dotted line on the map shows the exceptions which
you are recommending?

A That's right, yes, sir.

¢t Do you hesve any recommendation to make with reference to

the Mid-Continent well located in the SW{NWg of Section 1, 11
South, Range 33 East?

A If the Mid-Continent No. 1 State well should be carried to
the Devonizn, we would suggest that be made an exception to the
spacing pattern bhecause the well was started prior to the com-
pletion of the discovery well in the podsl.

Q Now, do you have any recommendation with reference t» the
future off-pattern wells which may or may not be granted bty the
Commission?

A Well, it would seem reasonable that if a well is located
off-pattern, that the well should be psnalized in the allowszble,
and cut to some extent determined by the conditions surrounding
that particular trzct, which will be brought »-ut in evidence, I
presume, at an open hearing if our request is granted.

Q It is your recommendation, then, that reduction in the allow-
able be not any fixed formula, based upon surface acreage for
smaller units, or that it neither be based upon necessarily pro-

ductive or non-productive acreage in the unit; but it is youf
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recommendation that in the event there is an off-pattern well
drilled, that the Commission, from the evidence submitted, de-
termine to what extent the allowable should be reduced? Is

that a correct statement of your recommendation?

A That is correct. I think each well presents a separate prob-
lem of its own.

Q Now, Mr. Christie, what recommendation do you have with
reference to allowables?

A Until such time as we have sufficient reservoir history and
producing history of the reservoir, we would recommend the top
40-acre allowable, with the deep-pool adaptation. At this time,
it would be approximately 197 barrels, I believe, for that depth.
Q Now, is it your further recommendation that regardless of the
exact boundaries encompassed by this red line, that the order
cover the reservoir or the common source of supply as it is
developed?

A Yes., that is correct. I think the entire reservoir should

be included in this spacing pattern if it develops there are
tracts outside the designated area at this time,

& Do you have any specizal field rules which you wish to recom-
mend?

A No, we suggest the State-wide rules apply in this case.

Q But you do recommend a tolerance of 150 feet in any direc-
tion to avoid surface obstructions, iIs that correct?

A Yes, that is correct.

Q@ M. Christie, are you familiar with any other Devonian pools
in this area which you may wish to compare with this pool?

A Yes, sir. I am familiar with the Hightower area azand the
Knowles area in New Mexico, and the Jones Ranch area in Texas,

which is just across the Texas-New Mexico State line.

18



Q Now, those pools zre being produced on 80 acres,is that
correct?

A Yes, sir.

Q Will you descrive in what way they are comparabtle, if they
are cnmparable to this FRagley Pool?

A The Jones Ranch Pool is approximately four years old, and
therefore we Lave 3 four-year-old history on that particular
pool; and it also, =s testified by Mr. Veeder, is a Devonian
reservoir. The bottom-hole pressures reflect the Jones Ranch
reservoir to be a water-drive field. The allowable is slightly
higher than the allowzble would be in wells of this depth in
New Mexico, but there seems to be no particular damaze to this
reservoir producing st that rate and under that spacing pat-
tern,

Mi. McCCRMICK: Yow deep is Lhe Jones Ranch Pcol?

THE WITNESS: The Jones Ranch Pool 1s between -- below
11,000 -- between eleven and twelve thousand feet.

MR. SFURRIER: Vhat is the allowable?

THE WITNESS: The allowable is 240 barrels. Of course,
we have a number of shut-down days, you krow, over in Texas at
the present time, so that the average allowable would probably
be less than 197 barrels now, rer day.

Q (By Mr. Kellough) Is it your opinion, Mr. Christie, from
your experience with the Jones Raneh Pool, and als»> the informa-
tion you have here, that the pool, this pool, should be developed
on the uniform spacing pattern, with 8Q-acre units, which we

are now recommending?

A I certainly think it would be desirable, yes, sir.

S In your opinion, would that prevent the drilling of unneces-

sary wells, and prevent waste?

1Q



A Yes, sir, 1t would.

MR. KELLOUGH: That's all,

MR. McCORMICK: Mr. Christie, how deep was the Amerada
Caudle well in Section 107?

THE WITNESS: The original total depth?

MR. McCORMICK: Yes. Did you penetrate the Devonian?
That's what I wanted to find out.

THE WITNESS: I believe Mr. Veeder could answer that more
intelligently than I can.

MR. VEEDER: The total depth on the Caudle well was
11,083. We topped the Devonian at 11,008. We took a drill
stem test from the top of the Devonian from 11,028 to 83. That
drill stem test, open 4 hours, recovery 4410 feet of sulphur
water, with no shoals of water.

MR, McCORMICK: How deep was Mid-Continent No. 1 in See~
tion 1? Did it go to the Devonian?

THE WITNESS: No, it did not go to the Devonian.

MR, VEEDER: The total Mid-Continent was 3935, sir.

COMM, SHEPARD: Anyone want to cross examine?

MR. ADAIR: May I cross examine Mr. Veeder before I cross
examine Mr. Christie?

COMM, SHEPARD: Yes.

CROSS EXAMINATION OF MR, VEEDER
Q (By Mr. Adair) Mr. Veeder, the tract upon which the dis-
covery well in this area was drilled, or Amerada B.T.A. No. 1,
was a farm-out from Texas-Pacific Coal and 011 Company, 1s that
correct?
A I understand that is correct.
Q In other words, Texas-Pacific Coal and 0il Company assigned

to Amerada its lease covering that 80-acre tract, and Amerada
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obligated itself to drill a well, is that your understanding?
A Thst is my urderstanding.

& In that farm-out, were there any restrictions mzde as to
where you would drill your well nn that tract?

A I can't say. I imagine there would be, but I can't testify
as to the restrictions. |

MR. ADAIHR: Is there somenne else here with Amerada who
would like to answer that question if Mr. Veeder doesn't know?
Mr, Millikan, do you know?

Mi, MILLIKAN: I can't answer it. If ynu have the evi-
dence there, perhaps you can put it in. I think the facts will
stand on their own without expert testimony.

Q (By Mr, Adair) I hand you here a letter agreement between
Amerada, which has been marked Texas-Pacific's Exhibit No. "A",
and ask you, or any other Amerada representative present if they
desire to examine that, and tell us whether or not €hat consti-
tutes the farm-out agreement between Amsrada and Texas-Pacific?

MR. KELLOUGH: Well, I wish to say to the Commission that
we have produced here an engineering and a geological witness.
This copy of a letter, which purports to be a farm-out agreement
assigned by the Texas-FPacific Coal and 0il Company, 1s addressed
to Amerade and was accepted by Amerada on October 13, 1949. I
cannot say, and I can tell the Commission, I don't know whether
it is the particular farm-out agreement, involving this lease,
or not; but if Mr. Adair testifies it is, we have no objection
to it's being introduced in evidence to show what it is. In
other words, it may or may not be., If he says it is, I assume
it 1is.

MR, McCORMICK: Does the T.P. so state?

MR. ADAIR: That is the only one we have with Amerada.



MR. McCORMICK: It will be accepted then.

MR. ADAIR: Covering this,

MR. McCORMICK: Yes,

MR. ADAIR: Without taking the time, 1f the Commission
please, to read it, if I may state into the record, that this
is the agreement and there are no restrictions as to where the
well will be drilled on the 80-acre tract, nor are there any
restrictions or provisions calling for 80-acre spacing. We
request that 1t be received in evidence.

COMM. SHEPARD: It will be received.

(Tex-Pac. Exnibit No. "A"
was received in evidence).

Q (By Mr, 4dair) Now,Mr. Veeder, you testified as to the top
of the Devonian, as to where you picked the tops in the various
wells drilled?
A That's right.
2 Which is the highest well in the field from the standpoint
of the top of the Devonian formation?
A The highest well in the field is the Amerade No. 1 State B.T.C.
That well is located in the SE{SWg, Section 35, 11 South, 33 East.

MR. SPURRIER: Mr. Veeder, excuse the interruption. 1In
describipng these wells, let's cut out the exact description be-
cause from this sheet we h=ve here, it is obvinus which well you
are talking about.

THE WITN5SS: All right.
? (By Mr. aAdair) DNow, the next highest well on the Devonian?

Mi. MORRELL: If the Commlission plezse, we can't hear,
What wzs the top of the Devonian formation on the Amerads lio. 1
State E.T.C.?

THE WITNESS: The Schlumberger top, our call on that was

minue &L410



MR. MORRELL: And the depth was --

THE WITNESS (Interrupting) That equivalent depth would
be 10,662,
Q (By Mr. Adair) And the next highest well on the Devonian
formation in the field was what?
A The next highest well on the Devonlian in the field, on our
Schlumberger correlations would be the Texas and Pacific No. 1,
State B.
Q WPuld you give the top again on 1t?
A Our calling on that well would be a minus 6479.
Q So looking at your figures here, your B.T.C. is approximately
69 feet higher on the Devonian than the Texas-Pacific No. 1,
State B well?
A That's right,
Q Now, the next highest well on the Devonian field?
& The next highest well would be the discovery well, Amerada
No. 1, State B.T.A.
Q 4&nd the subsea datum on that is what?
A Mnus 6495,
Q And the next highest well in the field -~ that only leaves
one, excuse me, the B,T,D. That is the next, is that correct?
A That's right.
Y What is the subsea datum on that?
4 The subsea datum on that is minus 6620.
@ Mr., Veeder, you have picked the top of the Devonian right at
the bottom of the black shale zone that lies at the bottonm of
this formation, 1s that right?
A Right, and use a Schlumberger correlatlion,
2 In ordzr to correct your sample logs?

A That's right, to get awey from thé human error. we would



rather accept the Schlumberger tops.

Q In addition to human error in picking tops of formations,
you also have an error caused by the lag of the samples coming
from the bottom of the holes up to the surface, don't you?

A That's right.

Q There is a tendency there, is there not, for your samples
to earry over from previous formations that you have cut, or
Righer formations you have cut through, is that not correct?

A That would depend largely on the condition of your hole, yes.
Q I noticed one or two sample logs -- it may not have been
your work or it may not have been Amerada's work, -- on your
B,T.A. well, it appeared, for example, there was a shale carry-
over all the way down to the bottom of the hole, that was pos-
sibly a result of the carry-over from drilling through black
shale formation, and then the samples remain in the mud until
you get down through the formation.

A I don't believe you can drill a well without having some
degree of carry-over, as you say.

Q Regardless of the formation you went through, you would have
some carry-over? |

A In an un-cased hole, that is right.

Q So that due to the error you mention and the carry-over and
the lag in your sample that you will have, it 1s extremely dif-
ficult to be accurate in pieking the top of any formation, 1s
that not correct, that that alone -~-

A (Interrupting) I should say by samples that would be =

there would be a variance in the tops.
Q And by the same token, it would be difficult to pick any
intermediate zones within a single formation such as the Devon-

ian formation? In other words, the top of your pay -- it wonld



be difficult to pick the top of your pay within the Devonian

formetion by samples alone and well cuttings alone, is that cor-

rect?

A I would put a limit on that, in the difficulty to pick it

as to feet, right.

Q What would you consider a reasonable error? Thirty feet,

forty feet? »

A No. I think on particular wells that are lagged -- samples
are lagged, such as we handle our samples, I should say it
should be within three to five feet.

Q Now, you picked the top of the pay section distinet from the

top of the Devonian section down in the Devonian, is that right?

A That --

Q (Interrupting) In other words, there is a dense area, or an
area of no porosity up bn the top of the Devonian section, that

doesn't produce oil, is that correct? In the well so far drilled,

is that correct?

A Right.

Q Where do you pick the base of the pay section, at the water-
0il contact, is that where youlpick the base of the pay section?

A We would roughly say so.

¢ Where have you determined the water table to be, subsea datum

point?

A For the discovery well we used a minus 6775.

R Have you cut the water in any other well drilled in the field
other than the discovery well, your B.T.A.? Didn't you attain

water in your Caudle well?

A Yes, we drilled into water.

Q Did you find a water table there, essentially the same depth?

A On the Caudle, we took a drill stem test 11,028. That is



roughly the same depth, yes, sir,
Q Then you assume from the information that you have avail-
able at the present time that the field 1s underlaid with a
level water table, is that correct?
A Right,
Q Now, it has been testified here that -- and I believe you
testified that you have determined in your opinion that the
Tleld is both porous and permeable, is that your statement?
& I said it was porous, right.
Q@ And you also testified that in your opinion it was also
permeable?
A Apparently permeable.
Q And you determined -~ you made that determination from well
cuttings?
A And cores,
Q And what well have you cored, or on what well has core in-
formation been available to you?
A The only well we have core information on, is your well,
the Texas-Pacific producer.
Q Do you have the advantage or the benefit of a core analysis
in that well?
A I do not,
Q You merely base your opinion upon an examination of the core,
is that correct?
A That 1is correct,
Q Did you examine it yourself?

I did.
T What methods are used by geologists to determine the perema-
bility of a reservoir, Mr., Veeder?
A The geologist can only determine the apparent permeability.



Q2 Will you distinguish for the benefit of the Commission here
and for the record, between porosity and permeabllity?

A Surely. Porosity is your openings in a formation. Your
permeability would@ be considered as your connections between
your openings.

g In other words, porosity is the space that holds the oil,
and permeability are the pipes that carry the oil to the well
hole, does that state it in a rough way; is that more or less
correct?

A Right.

Q And permeability is more or less a measure of the rate of
flow, is that correct?

A Yes.

Q The flow of oil through the reservoir?

A That is right.

Q So for one well to drain 80 acres that has been requested
and rec anmended here, you must assume a more or less uniformly
high degree of permeability throughout the entire reservoir,

is that correct?

A That 1s right.

Q And similarly, you must assume the same degree of uniformly
high permeability throughout each 80 acres, or 80-acre unit in
the reservoir?

A Right.

Q@ And if there are any dense zones or dense streaks within the
reservoir, you do not have that uniformly high degree of permea-
bility necessary for one well to drain 80 acres? When we are
talking about draining 80 acres -- before you answer the ques-
tion -- by that I mean, drain all recoverable oil under the 80-
acre tract.

A Well, of course, if you have a dense zone, you don't have -==



you will have no permeability in that particular zone, that's
right.

Q ©So you would say then that if your reservolr contained dense
areas and dense zones and dense streaks, you would not have the
uniformly high degree of permeability necessary for one well
to drain 80 acres, is that correct?

A You would not be able to recover oil that is not there, that
is correct.

Q Wouldn't there be some oil that would be trapped behind

the dense zones that wouldn't get to the wall hole on the

basis of one well to 80 acres?

A Not any more than wells in smaller locations, I would say -~
smaller spacings.

Q In other words, your testimony is that one well will drain
as much recoverable oil as two wells in an 80-acre tract?

MR. KELLOUGH: Now, just a moment, please. I do not
want in any manner to thwart the cross examination, but counsel
is asking questions about reservoir engineering about which
this witness did not testify, and about which he is obviously
not called on to answer. We have an engineer present. And
if he was a reservoir engineer, why we could qualify him as
such and he could mske him his own witness, if he wants to; but
he is not qualified in that respect.

COMM, SHEPARD: Do you have a witness here who could
testify to that later?

M. KELLOUGH: Yes, we have a witness, Mr, Christie; and
we also have Mr. Millikan and we would be glad to put him on
the stand.

COMM, SHEPARD: Then you can question them, Mr. Adair,

Mi. ADAIR: All right. sir.



Q@ (By Mr. Adair) Now, I don't think the answer to this ques-
tion requires any engineering information, Mr. Veeder., Assum-
ing the same rate of flow from each well, two wells on an 80~
acre tract will produce more oil in a given length of time than
one well located on an 80-acre tract, will they not?

If you have the same allowable?

Same rate of flow.

Well, that is apparent,

That 1s correct, is it not?

Yes.

LH O O P O >

Ag yon say, that is apparent. So in order to take care of
the royalty and lease operator and the State, who wants its

- taxes; the ro;altervoﬁi§'ﬁ£nts to spend his money during his

lifetime -- you have to increase the rate of flow from one well

on 80 acres to the point that it will drain the 80-acre tract,
in substantially the same length of time as two wells on the
80-acre tract?

MR, KELLOUGH: If the Commission please, I would 1like to
request the Commission to ask Mr. Adair to 1limit his questions
to questions of the witness. If he wishes to mske a closing
argument, I am sure he will have an opportunity to do so. I
think it would simplify the proceeding if he be instructed to
ask the question rather than to engage in argument.

COMM. SHEPARD: You may go ahead, Mr. Adairgy but they
have other witnesses, probably, who are better qualified to
answer the question, so try to cut it down.

THE WITNESS: I would rather stay with the geology. That's
my field.

MR. ADAIR: The point, if the Commission please,, --

Amerada has actually closed thelir mailn case as to the hearinge



and they have presented the testimony of a geologist and an
engineer, and some of these matters were not covered. We think
that in asking for 80-acre spacing -~ fixed-pattern spacing,
that these various possibilities and probabilities should be
considered not only from the standpoint of the argument but
from the standpoint of the witnesses, who are the only ones
availasble who can testify with reference to it.

MR, KELLOUGH: But we contend that whether the 8tate
collects taxes and how much, and whether the individual spends
his money in his lifetime, is not the interest in this parti-
cular hearing.

MR. ADAIR: Let me re-word this question then, and elim-
inate those factors.

Q (By Mr. Adalr) 1In order to drain 80 acres within a reason-
able time with one weil, as compared to two wells on 80 acres,
you would obviously have to give the one well a higher allow-
able, wouldn't you? '

A No, it is Just a longer period of time to drain the acreage.
Q I said, within the same reasonable time.

A If you're working on the same time, yes.

Q And here again, if this is an engineering question and you
don't prefer to answer it, we will let Mr. Christie answer it
later. And, assume that you give such a well this higher al-
lowable in order for it to support the higher rate of flow.

You must assume again the uniformly high degree of permeabil-
ity through the reservoir, is that not correct?

A State your question again.

Q Assuming that we have given this one well on one 80-acre
tract a higher allowable in order that it will drain a recover-

able amount of 0il within substantiallv the cama +ime ae tum



wells, you have to assume the same uniformly high degree of
permeability throughout the 80 acres, the 80-acre tract, and
throughout the reservoir, so that it will support this increased
rate of flow, don't you?

A In general, I guess that's right.

Q Now, in your examination of the well logs and Schlumberger
logs in the field, did you notice any abnormalities within it,
such as dense zones and streaks?

A I have not,

Q Would you say if they are found in one well, it is reason-
able to expect them to be found in all of them?

A I have found, in all wells examined, in what evidence we
have had, we see no separation. It is a continuous porous zone.
Q A continuous porous zone?

A Right,

Q But that is not an answer to my question. If such a dense
zone were found in one well, is it reasonable to assume that
it might be present in other wells drilled?

A If we have found that dense zone. We have not found it,

Q And the only way, though -- due to the lag in samples, as
you testified awhile ago, and the human element in picking
samples, the only way you can be sure of a dense zone is by
coring?

A That's right.

Q So as to determine the dense zone. By the samples, even
though your depths might be three feet off, your dense gone
would still be there in your section.

A Right,
Q And you can determine it by samples. Now, you have had

avallable to vou. samples of all wells drilled so far, and that



is the way you have of making your examination, based upon
the samples from all Devonian wells in the field, is that cor-
rect?

A Yes, sir.

Q And by the same token, you have examined the Schlumberger
surveys of all the wells in the field?

A Yes.

Q Let's talk a minute, Mr. Veeder, about the characteristics
of Devonian structures and these Devonlan fields you mentioned
a minute ago, of Hightower, Knowles and Crossroads Pools. Are
or are not these Devonian reservoirs characterized by steep
dips on one side or another?

A I would say some of them are. We don't have enough evidence
on all the fields mentioned.

Q Are they not also sometimes characterized by faulting?

A Faulting has been interpreted in one particular field, I
would say.

In the Crossroads Field Pool?

That's right.

Do you agree with that interpretation?

It can be interpreted as such.

IR A + I .

In such a case where you have very steep dips or faulting,
it is possible to go from productive to non-productive from one
end of an 80-acre tract to the other, isn't that right?

That 's right.

That was the case in Crossroads, was it not?

In which particular instance are you talking about?

In the Santa Fe application?

which well?

O B O > o b

Just a minute. I think the matter I am referring to is a



matter of public record, which the Commission has heard and

is probably familiar with. The well to which I refer is this
well here. (Indicating). It is upside down. Will you identi-
fy it2

A That's right. That is the Santa Fe well, and that is a low
well., It would.-- I would not say that that definitely had to
be on the downli¥ow side of the fault.

COMM. SHEPARD: Which well is that?

MR, ADAIR: This well, if the Commission please, was con-
sidered in the Santa Fe's application for an exception. They
drilled a dry hole on fixed pattern spacing on this side and
asked for an exception, to drill over here where they thought
the oil was present.

Q (By Mr. Adair) Let's look at the Hightower Field, Mr. Veeder.
Would you say that the Devonlian structure was characterized by
very steep dips?

A On the wells we have evidence of, there are steep dips, by
the three wells drilled at the present time.

Q On the wells drilled at the present time. Will you tell the
Commission how much lower on structure, your Amerada No. 1
roach is than on your discovery well%?

A That is another field. I could give that roughly.

Q I mean, you and Mr. Christie testified as to these fields
being characteristic of Devonian reservoirs. Now, is it not
true that your Amerada No. 1 roach drilled under a fixed pat-
tern, 80-acre spacing plan, granted by the Commission, was dry
in the Devonian 1 location south of the discovery well%®

A That well was dry. I cannot say that the location was auth-
orized by the Commisslon,

Q No, I didn't mean to say that location was authorized by the



Commission. I mean, it was on fixed pattern, 80-acre spacing
plan.

A Right.

Q That is correct, isn't 1t?

A That is right.

Q Now, had that well been drilled on the 4O-acre tract, part
of the 80-acre unit closest to the discovery well, 330 feet
from the unit line as authorized by the present State-wide
rules, that well might have produced oil, might it not?

And also, that well might have been a dry hole.

You had water in the Devonian, did you not?

I beg your pardon?

You had water in the Devonian.

Under roach?

Yes.

> O > O P o K

We did. I mean, if we had moved it to the north, there is
the possibility it could have been a dry hole.

Q And also, there is the possibility that it could have been
an oil well?

A That's right. We did not know that when we staked the loeca-
tion,

Q That's the point I'm making. Fixed patterns of 80-acres
result in dry holes, don't they%?

A 1In all steps, wherever you make a location, I don't care
what the spacing is, you take a chance on a dry hole.

Q@ The 80-acre spacing in the Crossroads Pool resulted in a dry
hole, didn't it? Whereas, had it been drilled in the 40 closest
to the production, 330 feet from the 4O-acre line as permitted
by State-wide rules, it would probably have gotten an oil well,

wnonldntt+ 1¢9



A I couldn't say whether there would have been any oil. The
well has not been drilled.

Q@ I'm asking your opinion.

A I would say you do not have the evidence of it,

Q@ You have no opinion?

A You're closer to production, but still it is a gamble.

Q@ The closer you are, would you state, to productlion, the less
chance of getting a dry hole?%

A Under normal conditions.

Q So, we have two cases in the two reservoirs which you have
mentioned, the Devonian reservoirs, the Crossroads and the High-
tower, where conforming to fixed-pattern, 80-acre spacing, re-
sulted in dry holes, and you admit the possibility at least of
their having gotten o0il wells had they moved closer to produc-
tion, 330 feet from the lease 1line as permitted by.State rules?
A That is correct. Well, there is the same possibility when
they started the well that is a dry hole now.

& We are talking about the results as known now.

A I understand it 1s a dry hole, that's correct,

% That is correct. All right, sir. Look at the Knowles aré;,
which you testified about. There Amerada drilled its discovery
well, 1ts Hamilton, in the center of a LO-acre tract.

A That is correct.

Q While we are trying to find a Knowles map, Mr. Veeder, I
have one more questicn about this Hightower area. There is
another well presently being drilled, is there not, on the fixed
pattern, 80-acre spacing, in the Hightower area, which is Gulf
No. 1 well, located diagonally to the northwest of your discov-
ery well%®

A That's right.



Q Do you have any information? Has it as yet discovered oil
on the Devonian?
A I have information -- no, I haven't information that it
has 01l or water in the well,
Q Is it not true, it is over 500 feet low to the discovery
well on the Devonian?
A I believe that 1s untrue,
Q How much lower is it?
A Roughly, according to memory, I would say a little over 100
feet,
Q@ Over 100 feet low?
A That 1s my memory.
Q In total depth, how nmuch deeper is it than your discovery
well in Hightower?
& I do not have that information with me on Hightower.,
Q Our information -- and we will put it on by witness -- this
is our information, some 575 feet lower, and still no oil.
A There are Schlumbergers on those two wells,
Q@ That is our information., We will have a chance to examine
our geologist on it. Now, getting over to the Knowles Tract.
The hearing was held on that here not long ago, and the Com-
mission, I think, is familiar with that.

MR. McCORMICK: No, the order has not been signed.,

MR, ADAIR: I didn't mean to infer it had. I meant the
hearing had been held on 1it.

MR, McCORMICK: Yes.
Q (By Mr. Adair) Your Amerada discovery well in the Knowles
Pool was drilled in the center of a 40-acre tract, is that cor-
rect?

A I believe that's right.



Q You do not know of your own knowledge?
A I can probably get it from the gentlemen around here. I'm
sure someone here has it.
Q Then your second well in the Knowles Pool was drilled on
the 40-gcre tract immedistely north of the discovery well, is
that not correct?
A 1Is that correct, Mr. Christie? Yes, that is correct.
Q And the third well drilled in the Knowles Pool, also by
Amerada, was drilled in the YO-acre tract immediately south of
the discovery well, is that not correct?
A That is correct.
Q So that so far as those three wells are concerned, you have
essentially WO-acre spacing? You have them on three adjoining
4Q-gacre tracts, that is correct 1s it not?
A I can say, well -- that is correct with the exception that
the dorth well was -- the location was madé originall& for a |
Permean test.
Q But the point is, the three wells have been completed in
the Devonian on adjoining 40-acre tracts; all three are pro-
ducing oil wells, is that not correct?
A That's right.
Q So we have the situation here of two places where you have
80-acre fixed pattern spacing whiech resulted in dry holes; in
the Hightower, three wells drilled, one dry for sure, and one
running mighty low; while, in the Bagley, where you have drilled
and developed on 40 acres, you have three wells drilled, and
three oil wells.

MR, KELLOUGE: JAre wé Just asking for understanding, or
asking a question.

MR. ADAIR: That is correct.



4 You h-ve four wells at Bagley, I Dbelieve.

(By Mr. Adair) Of the three I asked you about all three --

&«

4 (Interrupting) Ba-ley, that is the area you are talking
about?

I'm talking 2bout Knowles.,

«D

A Yes, three at Knowles.

&

Yes. Was my statement correct?

4a 'Essentially SO.

O

In wh2t respect was it wrong, Mr. Veeder?
I misunderstood you about the number of wells in Bagley.

In Knowles you mean?

I -

In Bagzley -- you sald Bagley.

@ If I said Bagley, correct it to three wells in Knowles,

I'm sorry. Now, Mr. Veeder, did you say definitely that

the conditions which fesulted in dry holes in Crossroads and
Hightower did not exist within the 1limits of the Bagley Devon-
ian reservoir?

A We don't have enough information at the present time to say
either yes or no.

Q And by the same token, you do not have enough information
then at the present time to say that 80-acre fixed-pattern
sacing should be placed into effect?

A Yes, I think we do. You have to have a spacing.

Q Are you famlliar with the Shafter Lake Devonian Field just
across the line in Andrews County?

A Yes, to what extent?

Q@ Where it 1s located geogfaphically?

A T am.

Q Do you know whether or not it developed on’hO or 80-acre
spacing pattern?

A Yes, I think it has been developed on L4O.



Q Are you familiar with the Fullerton Devonian Field, located
across the State line in Andrews County, its geographical lo-
cation?

A Is that the Fullerton Pool or Field?

Q The Fullerton Pool.

A Right,

Q And do you know whether it developed on 40 or 80-acre spac-
ing?

A The pattern would be considered as 40.

Q Now, one last question, Mr. Veeder, on this particular sub-
ject. In what way do the rules that you propose here, fixed
pattern, 80-acre spacing, in what way would they prevent waste?
A In this way: we figure we have good porosity and good per-
meability. If we drill one well in an 80~-acre tract, it woﬁld
cover the same amount of oll -- I'm not gbing to make that a
time 1imit -- as if we drilled two wells in that same 80 acres,
That certainly would be a saving.

Q To whom?

A Well, I think it would be a saving to everybody in the end.
That is just waste, waste of materials and whatever you want.
Q Who pays for the second well?

A Well, the operator, if you are talking about the operator's
lease.

Q@ In this area, you also have a Pennsylvanian formation that
is productive, do you not, in the Bagley areaf\

A That's right.

Q Is it co-extensive with the Devonian, that 1is, does the
Pennsylvanian produce everywhere where the Devonlan does, and
vice versa?

A To date, all wells have had either gas or distillate showings



on drill stem tests.

Q In the Pennsylvanian?

A In the Pennsylvanian.

Q And to date one well has been dry in the Devonian?

A That's right,

Q Indicating at least that they are not productive, each zone -
is not productive throughout?

A Each well would not produce out of both zones, is that what
you mean?

Q And by the same token, each WO-acre tract might not produce
in each zone, is that not a probability?

A That is possible,

Q So that in forming an 80-acre unit out of two separately
owned 4O-acre units, you would have the difficulty of adjusting
correlative tracts, based upon one 40 acres possibly being
productive in both zones, and the second 40 being productive

in the Pennsylvanian only?

MR. KELLOUGH: May I interrupt a minute? This applica-
tion which we filed asked for spacing in the Devonian. Now, if
he intends to ask that the Pennsylvanian formation be included,
that, I understand, is a separate reservoir. I don't believe
it is proper proceeding. He 1s asking this witness now if he
is going to encounter difficulties in trying to pool the Deno-
vian oil with the Pennsylvanian oil. I don't know that it has
anything to do with this. It is already determined as two 4if-

ferent pools.

COMM. SHEPARD: We will confine ourselves to the applica-
tion, Mr., 4dair,

MR, ADAIR: If the Commission please, I believe I am do-
ing that, Their application here and certainly their exhibit



would indicate that the Amerada had declared themselves part-
ners in ﬁith us in the well presently drilling in No. State
B.C. 1 or C. 1, 1t 1is, and would indicate in order to form that
unit, some pooling or unitization or something would be neces-
sary. Also, it would indicate that down in the S#SE{ of 2,
that additional pooling was necessary. Their state ownership
map here -- I mean, ownership map here, indicates separately
owned 40-acre tracts, either by fee ownership or by lease owner-
ship; and that in order to form their 80-acre units, it would
be necessary to pool. |

MR, McCORMICK: Possibly to pool as to the Devonian, not
as to the Pennsylvanian, isn't it, Mr. Adair?

MR. ADAIR: I don't know, sir. I have been advised by
New Mexico counsel thgt there is considerable doubt as to whe-
ther the state can g;;;i by zone, and I'm not attempting to
answer that question.

MR. McCORMICK: Well, if you farm out a lower zone, you
could also pool a lower zone, couldn't you?

MR, ADAIR: I don't know. Now on unitization, you had
better ask a New Mexico lawyer about that. I prefer not to
iy to answer. It sounds logical that you could do so. But under
unitization, talking about state unitization, I understand that
the lease itself has to be unitized. There is no provision in
the statute for unitization of zones.

MR, McCORMICK: 1Isn't that usually accomplished by the
operating agreement?

MR. ADAIR: Yes, sig, generally entered into prior to the
time the well 1s started. I merely wish to indicate that in any
'pooling or unitization, the question is going to be complicated

due to the fact that you have two productive zones in the area



rather than one. ‘

Q (By Mr. Adair) Mr. Veeder, would you kindly point out on
the map that has been placed in evidence here, the various
40-acre tracts on which Amerada has a lease, on which there
are either over-riding royalties outstanding; or oil or pro-
duction payments outstanding, particularly with referesice to
the state leases? o

A I do not have that information, ‘

Q Would it be possible for you to get the informstion during
the noon hour from someone representing Amerada?

MR. KELLOUGH: If the Commission please, in the interest
of saving time, I will stipulate into the record what our files
show with reference to the location of over-riding royalty
interests.

Our files reflect there is an over-ride, and I am unable
to state the amount or to whom --

COMM., SHEPARD: Doesn't matter.

MR. KELLOUGH: But our files reflect an over-ride which
covers the WENE} of Section 3. There is another over-ride
which covers the NE{NEt of Section 3. In other words, the
NE%NE%; that is a 40-acre tract.

MR, MCCORMICK: Straight over-ride?

MR. KELLOUGH: Straight over-ride. Then the third over-
ride covers the SE}NEf of Section 3. The third over-ride covers
the W%, and two more, covering the other two 40s. Now, coming-
down to the SE} of Section 3, there is an over-ride which covers
the E4SE{, and there is another one covering the NWiSEt, so
there i1s a 40, and another 80 down there. Now, move over to
the NWi of Section 2. There is one over-ride which covers the
W3NW#, Section 2. That same over-ride also covers the NE4Swi,



and the SW{SE{ of Section 2. In other words, it covers the 80
aéres in the WiNwi{, and the two diagonal 40s,

Then there is a further over-ride which covers this tract.
It is two 40s. It covers the SWNE} and the NWiSE1 of Section
2. That is an 80-acre tract. That 1s the unit in which the
discovery well is located, and which I understand is a farm-
out from T.P., and I believe the over-ride is to them. I can't
say for a certainty, but my information is that is all the over-
rides in that area. |

MR. McCORMICK: What about payments?

MR, KELLOUGH: I'm spesking of oil payments and over-
rides as one group. As a matter of fact, I think they are all
0il payments. Perhaps a certain percentage is not oil, and a
certain percentage is uncovered.

MR. McCORMICK: Well, the T.P. is.

MR. KELLOUGH: Well, that may be.

MR. ADAIR: Is that an over-ride there? (Indicating).

MR. KELLOUGH: I can't say.

MR. McCORMICK: May we have it identified for our people?

- MR. KELLOUGH: He is referring to the NEiNE{ of Section 2,
a 40-acre tract, and I cannot say for a fact. Mr. Adair is in-
formed, and I'm going to accept that for your purpose in this
hearing.
COMM, SHEPARD: We will stand in recess until 1:30.

MR. KELLOUGH: For the purpose of the record, I wish to
offer in evidence all exhibits marked.

COMM, SHEPARD: They will be received in evidence.

(Applicant's Exhibits Nos.
3 & 4, received in evidence).

(Whereupon. at 11:50 o'clock. A.M. . the hearing was recessed).



RNOON_SESSION
(The hearing re-convened at 1:30 o'cloeck, P.M.).

COMM, SHEPARD: The meeting will come to order, and you
may proceed, Mr. Adair.

MR. ADAIR: Mr. Shepard, if the Commission please, we
have no further questions of Mr., Veeder at this time. Thank
you very much, Mr, Veeder.

MR. KELLOUGH: Before Mr, Adair continues his cross ex=-
amination of Mr. Christie, I would like to ask Mr. Veeder a
couple of questions on redirect.

COMM, SHEPARD: Go ahead.

REDIRECT EXAMINATION OF MR. VEEDER
Q (By Mr. Kellough) Mr. Veeder, I would like to elear up
one point that might have been misinterpreted. You testified
I believe, that this reservoir had continuous permeability,
did you not?
A Yes, continuous porosity.
Q@ Continuous porosity.

MR, ADAIR: I didn't hear that. I'm sorry.

MR, KELLOUGH: I asked if he didn't testify that this
reservoir had continuous porosity.

MR. ADAIR: And permeability, didn't you ask that, too?
A And I referred to it as apparently permeable, I believe.

Q@ (By Mr. Kellough) Now, did you intend to convey the impres-
sion to the Commission that it had uniform porosity%

A I did not. I meant the word as continuous, as I said.

Q It 1s not your testimony, then, that each and every part of
the reservoir is equally porous?

A That's right.

0O Rut that there are csome ceetione of the recarvodr whieh nre



more porous than others?

Right.

There is a variance, in other words?

There is a variance in the porosity.

Now, is that a typiéal characteristic of Devonian pools?

Very much so, I would say.

O o o »

One other point. On cross examination, you were asked with
reference to the Hightower Pool.

A That is right.

Q I believe Mr. Adair assumed a set of facts whereby had you
drilled a well on the 40-acre tract immediately south of the -
B.T.B. producing well, that you would have obtained a preduc-
ing well?

A He gave that assumption.

Q He assumed that set of facts. From your information that
you have of that reservoir, is that a correct assumption of
fact?

A I beg your pardon?

Q Is that a correct assumption?

A I do not think it is.

'Q Now, assuming that it is -~ assuming the assumption, the
set of facts assumed by Mr. Adair, that instead of dropping
down to the W40-acre tract once removed from the B.T.B. well,
that you had drilled another well immediately south of the B.T.B.
well on the 40-acre tract immediately south -- assuming that
you had done that; and further assuming as Mr. Adair did that
you discovered an oll well, would you then have been required
to drill an additional well at the location where the roach
well was drilled?

MR. ADAIR: Just a minute. Mr., Veeder. I believe that



calls for a conclusion of law, as to what you believe, what
you mean by required. I have no objection to you leading the
witness any at all.

Q (By Mr. Kellough) Would you have recommended to your com-
pany that a well be drilled?

A That is right.

MR, ADAIR: What 1s right?

THE WITNESS: That I would recommend -- if you had a
40-acre off-set discovery well, B.T.B., and assume it made a
good well, I normally woula recommend a south off-set to it,
which would be the well in guestion.

(By Mr. Kellough) The roach well?
Yes.

The fact is, that was a dry hole?
That's right.

Now, the result would be what?

We would have two oii wells, and one dry hole.,

O B O P O > O

where one would recover the oil under that area?
A That's right.

MR. KELLOUGH: That's all the redirect I have.

MR. ADAIR: That brings forth one more question.,

RECROSS EXAMINATION

Q (By Mr. Adair) If the royalty or over-ride royalty owner-
ship happened to be different petween the two wells that you
drilled that resulted in dry holes, I mean, between those two

And under the testimony given here, you would have two wells

tracts, the two adjoining 4O-acre tracts, then the royalty owner

under the South 40 would have never had a well drilled on his
land, would he?
A I wouldn't know why not.



Q Put it this way: 41in view of the fact you have drilled a
dry hole now on the fixted pattern location, you would not at
this time recommend moving up on the 40 just to the north of
the well?

A It wouldn't be loglcal.

Q And you base that opinion, in part at least, upon the dry
hole, is that right?

A That is right.

MR. McCORMICK: Mr. Veeaer, have you attempted to estimate‘
the amount of oil in place in this Bagley area?

THE WITNESS: I have not.

Mi., McCORMICK: Well, have you attempted to estimate the
oil under place, under each 80%

THE WITNESS: The amount of oil in the field?

MR. McCORMICK: Under each 80%?

THE WITNESS: No, I have not. My method has been by
comparison, not as to the specific amount of oil,that is, to
the barrel, that's what you inferred?

MR. McCORMICK: Yes.

COMM, SHEPARD: lny‘further questions?

Mi. KELLOUGH: I have no further guestions of this wit-
ness.

MR. ADAIR: No.

COMM, SHEPARD: Does the T.P., wish to offer any witnesses?

MR. ADAIR: If the Commissioner please, not until Mr.
Christie is cross examined.

COMM, SHEPARD: Proceed.

MR. MORRELL; Foster Morrell, U.S. Geological Survey. I
have one question from Mr. Veeder.

COMM. SHEPARD: A1l rieht.



MR. MORRELL: Mr. Christie, on the exceptions as to the
spacings of the units that are cited on the map which you have,
could you enumerate or specify those exceptions, specify the
exceptions?

MR, CHRISTIE: You are asking Mr, Veeder that question?

MR. MORRELL: Mr. Christie tescified on that.

MR. CHRISTIEs Those 80-acre tracts as outlined by the
dotted line would be tie excepuvions.

MR. MORRELL: Well, I don't have the dotted lines.

MR. CHRISTIE: Well, they are in evidence with the Com-
hission. (Document handed to Mr. Morrell),

MR. MORRELL: That answers my question.

MR. McCORMICK: Do you want to proceed with the examina-
tion?

MR, ADAIR: Yes, I would like to do so now.

CROSS EXAMINATION OF MR. CHRISTIE
Q (By Mr. adair) Mr. Christie, I believe you testified that
P.I. tests that you took indicated to you good permeability
throughout the reservoir, 1s that correct?
A Yes, sir,
Q Now, in what well or wells were these P,I. tests taken?
A We have taken productivity tests on our B.T.A. No, -~ State
B.T.A. No. 1, State B.T.C. No. 1, and State B.T.D. No. 1.
Q For the purposes of illustration, will you get before you
the data on the B.T.A. No. 1%
A Yes.,
Q First, to save time, will you tell us how much of the pay
section 1s open in that well?
A. The pay section in the B.T.A. No. 1 is open between 10,950
and 10,983, or 15 feet.



Q And how much pay section did you have in that B.T.A. well 1in
the Devonian?
A Maybe Mr. Veeder can give you that better than I can.

MR. VEEDER: The top of the pay would be regarded as
10,790, -- 190 feet.

MR. ADAIR: One hundred ninety?

MR. VEEDER: Yes, sir,
QR (By Mr. Adair) Sé actually, you are basing your conclusion
on -~ from 15 feet that is perforated out of 190 feet of what
you consider the pay section?
A Yes, sir.
Q DNow, actually a P.I. text would indicate permeability some-
where up or down the well bore in the pay section. It doesn't
necessarily indicate uniform permeability or continuous permea-
bility up and down the well bore, does it?
A It doesn't necessarily indicate that but we are «=-
Q (Interrupting) You are making that assumption?
A We are reasonably sure we have continuous permeability, if
it is a water-drive field which we have testified to.
¢ Actually, the drive which you get from your P.I. Test in
the B.T.A. could be coming from the bottowm, we will say, of the
pay section, could 1t not, so far as you know%
A Well, it wouvld be limited to the 19 feet, I believe.
Q@ That you have exposeld to your well borex
A Yes, sir, and if there is contingous permeability, it is pos-
sible that the area above and below that 15 feet, might be con-
tributing to the production through the perforations.
Q@ Yes, sir. I notice you said, "if", It is possible, then,
that there could be dense zones within the pay section, both

above® and below your perforations, that 1s possible, and wouldn't



be indicated one way or the other from ysur P.I. tests? -

A Ko, I dnn't believe it would.

¢ I believe M., Veeder said there was a dense zone at the top
of the Devonian of various degrees of thickness, before you
actually got into the pay section?

A That's right.

& ©So, assuming a similar dense zone down in the pay section --
to put it this way: the P.I. test does not rule out those dense
zones at all?

A No, sir.

Q@ All right. Now, Mr. Christie, what types of reservoir drives
do you have? What primary types of reservoir drives do you have?

A Well, there --

(Interrupting) I notice you speak of water drive as one.

&

4 Well, ordinarily speaking, there are three types of differ-
ent reservoir drives -- water drive, gas drive, or gas cap.

Q Now, do we have a gas cap here 7

A lNo, we do not,

Q@ So that type of drive is not furnishing any energy in this
particular reservoir, is 1it?

A Not to our knowledge, no, sir,

Q Now, how about your gas drive? Do we have an effective gas
drive within this reservoir?

A No, I believe it is not contributing very much to the produc-
tivity.

Q@ In other words, if you had a gas drive alone, why, one well
would not drain 80 acres, would it?

A Yes, it could easlly.

Q I'm not talking geologically at this time now. I am talking
about during your lifetime, or within twenty, thirty, forty
years.

A Yes, if you had sufficient permeability, I think it would.



Q Now, I'm not talking sbout a gas drive as such. I am talk-
ing about the gas drive you have present in this reservoir.
What was the highest gas-0ll ratio you got on the Devonian?
A The highest was 33 cubic feet per barrel on Amerada State
B.T.C. No. 1.
Q You could certainly say that the gas drive could not be
very effective at all; would you not say thst, from such a low
ratio?
A Yes, I think that is reasonable to assume.
Q And they do not happen to have a bottom-hole flood analysis?
A No, we have not run a flood analysis -- a botbom-hole flood
analysis.
Q So we have ruled, out of the three drives you have mentioned
-- we have ruled out the expanding gas cap and the gas drive,
as effective factors in drainage of this reservoir?

| Yes, thatis, initially, at least.

At the present time?

I think that is correct.

A
Q
A
Q@ So you hope tiiat you have an effective water drive?
A Yes.

Q@ Or at least, a partially effective wa er drive?

A Ve hope we have an effective water drive.

Q@ I believe Mr. Veeder testified that you were of the opinion
there was a level water table under the reservoir?

A That seems to be the indication at the presenttime, yes. sir.
Q Now, Mr, Christie, let's spcak for s moment, if you will, in
simple terms, so I can understand it, about the characteristics
of a water-drive reservoir. You have, do you not, what would

be, let's say, in the form of an inverted saucer or bowl, or

something that serves as a trap for the o0il coming up under-



neath it -- that type of structure?

A That's about as simply stated as you could state it, yes,
sir.

Q@ To keep it simple, as I say, so I can understand it. And
underneath that, you hzve a level water table?

A Presumably, yes, sir.

Q Now, the thrust or drive comes from the -- the water drive
comes from the water pushing up the oil, is that what hap-
pens?

A It could be, or it could be horizontally from some entrance
from the side, depending on whether your acquafer -- depend-
ing on the content.

Q Well, it could be deflected by dense zones, could it not?
A I don't understand the question.

Q All right. I'll start over again. The water coming up
underneath the oil, is shoving it up into this structure that
has trapped the oil above it,

A Yes.

Q@ As your oil is removed, the water table will presumably
rise, and your water table will rise right up as the oil is re-
moved, 1s that what you said?

A That's right.

Q So that the wells that are located on the flank of the
structure will be washed out first, will they not?

A Yes, sir.

Q@ And the last well to produce o0il on that structure would be
the well that might be situated right at the apex or top of the
structure?

A That is assuming that you have the'same allowable and pro-

duce the same amount out of the wells.



L

Q So the fellow who has a lease down on the flat of a struc-

ture had better get his oil as it goes by; otherwise, he will
never get it, is that correct?
A Yes.
Q In other words, your dralnige 1is up~structure. Is that
what you would say?
A Yes, sir. He is in a very unfavorable position if he is
on the edge of a structure.
Q Now, what do you mean by saying he is in an unfavorable
position, other than just the location?
A Well, just as you stated -- he will be -- his tract will be
washed out before the well in the higher up structure will be
washed out.
Q Now, with a water drive, such as you assume to be present
here, what effect does unequal permeability have on that drive?
A I beg your pardon?
Q Now, originally here, we had testified, or we had assumed a
uniform permeability throughout the reservoir.

MR. VEEDER: I beg your pardon.
Q (By Mr. Adair) Now that has been corrected, and you assume
continuous permeability throughout the reservoir, is that cor-
rect?
A Yes.
Q And there may be zones of low permeability, or zones of high
permeability.
A Yes, sir,
Q Imn a water drive reservoir, what effect, if any, do those
various gones of unequal permeabllity have?
A VWell, it would depend on your rate of production from indi-
vidual wells. Ordinarily, we would expect the o0il to travel



through the more permeable sections easier.

Q And first?

A Easier and first.

Q Followed by water?

A Yes, sir.

Q So you would have what is known as fingering or tonguing of
of water going into the reservoir?

A Well, you might have if you produced at such a rate where
you have?differential in pressure. If you maintain the pres-
sure uniformly, I think it would flush out the less permeable
streaks as well as the more vermeable streaks.

Q And if you have those uneven areas of mnermeability or un-
equal areas of permeability down flank with the flank of the
Qtructuro, that further aggravates the down-flank lease opera-
tor's position, doesn't it?

A If you assume those conditions, I think it would, probably,
yes.

Q Well, you are not willing to say that there is uniform
permeability, and you think that probably there are varying
degrees of permeability throughout the reservoir, is that not
correct?

A Yes, that is characteristic of limestone and dolomites.

Q Now, with a water drive, Mr. Christie, let's assume for the
moment thsat we have dense zones running through the reservolr,
such as we find at the top of the reservoir. Now, what would
be the effect there in a water-drive reservoir?

A Well, T don't know Just what kind of an answer you want
there.

Q@ Well, let's tie it down to our immediate problem here. Let's

assume 80-acre spacing, with one well to 80 acres. And let's



assume that between the 40 that the well is located on and the
40 that goes with that well tract in order to make up your 80-
acre unit, let's assume that there happens to be a dense zone
or area. Now, how will the oil from the off-side of this dense
zone Or area, be produced through the well in a water-drive
reservoir?

A Well, it may not be produced in that one particular well.

It will be produced in some other well of the field.

Q And probably some other lease or ree owner, too?

A Yes, just like you would get under any spacing.

Q Well, in the situation we have assumed, the dense zone 1;—
ing somewhere in the middle part of the 80-acre tract, 40-acre
spacing would get at least part of the oil, wouldn't it, that
moved off and was drained through some other oil well?

A Not necessarily. If the well happened to drain half that
area, it might get but very little.

Q It would get some, but it wouldn't get all, if you just re-
lied upon one well to 80 acres?

A It would probably get its -- depending on the reservoir con-
ditions, it would probably get its share of the reservoir oil.
Q Now, Mr, Christie, you do not contend, do you, that when you
say one well will drain 80 acres, you don't contend that the
drainage area will follow your lease lines, or your 80-acre
tract lines, do you?

No, sir.

What is the shape of the drainage area?

Well, generally, it is a radial.

Circular in shape?

Circular, yes, sir.

o B o O P

So it would be a cirecle that would contain at least 80 sur-



face acres under the --
A (Interrupting) Generally speeking.
Q On the assumption and the rules you are asking for here,
‘18 that right?
A Correct.
Q At least 80 acres?
A Yes.
Q Now, of course, locating your well in the center of a 40
and drawing a circle around it, that would contain 80 acres,
why, you are going to take in some of your neighbor's land
around, aren't you?
A Yes, sir.
Q You are going to drain some of your neighbor's oil%?
A Just like any other well will drain some of your neigh-
bor's oil, yes, sir. That is the primary reason for a --
for uniform spacing, is to allow everyone to get his share of
the oil.
Q In other words, we will assume then, a series of over-
lapping circles, of circulating over-lapping circles of drain-
age throughout the field?
A Yes.
Q If you get some of your neighbor's oil, and your neighbor
gets some of yours, it all balances out, is that your assump-
tion?
A Yes, sir.

MR. ADAIR: 1If the Commission please, we have here an
- ownership map of this particular area. It may or may not
cover more land than the map we had here this morning. I've
lost mine during the noon hour. But}gas the wells located

thereon and we tender it here to Mr. Christv. stnece it has nnt



been marked -- /

COMM, SHEPARD: (Interrupting) All right.
Q (By Mr. Adair) Mr. Christy, what is the last well Amerada
completed in thaﬁ reservoir? '
A State B.T.D. No. 1.
Q Will you take a pencil, please, and draw around that well
the area you think will be drained by this particular well?

A Roughly will be satisfactory?

Q Yes, sir, unless you -=-

A That's too large, isn't 1t?

Q Mske any changes you wish.

A No, that is it, roughly.

Q That is roughly the area you think will be drained?

A We will assume, roughly, an 80-acre circle.

Q Well, this morning you said at least 80 acres and it might
be -- might drain more?

A Yes.

Q Are you going to confine yourself at this time now to 80
acres?
A If all the wells in the field are spaced on 80 acres, it
will be confined more or less to 80 acres.
Q Now, this morning ~- do you mind if we put this up on the
board? (Done). This morning, Mr. Veeder testified that the
highest well in the field, T believe, was this well located
here. (Indicating). Can you see, Mr. Veeder?

MR. VEEDER: Yes.
Q (By Mr. Adair) 4nd that the next highest well in the field
was, I believe, the T.P. well located here, Téxas-Pacific well
B. 1. That the next highest well in the field was Amerada's
B.T.A. well, and that the lowest well in the field was Amerada's
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B.T.D. well. So we see, do we not, that coming down this line
here from Texas-Pacific B.l well, to Amerada's B.T.D. well, we
are going down-structure, is that correct?

A Yes, sir.

Q And I believe you testified that the drainage of‘oil was
up-structure in a water-drive reservoir such as you assume this
to be. |
A I didn't say drainagé. The migration is up-structure.

Q Would you say that of the final drainage areaof this down-
structure unit, that more of the oil will come from down-
structure than will come from up-structure?

A Depends in which direction your water-drive is coming from.
Q We here have assumed, have we not, a level water table?

A That 1s correct. A4lso assume that we have an aquafer out
from the field somewhere supplying the water and that will be
the direction of your water drive.

Q@ You have no information on that?

A No, we do not have, at least, I do not know which direction
the water drive 1is from,

2 It could be coming from this direction (indicating) as well
as from any other point on the compass, couldn't it?

4 Well, as far as my knowledge is concerned, it could, yes,
sir.

Q This direction -- I'm moving in towards the northeast. So
in such a case, if your water drive is coming from this direc-
tion, and you cannot say it is not, -- most of the oil produced
by the B.T.D. well is golngz to come from down-structure, isn't
that sound engineering?

A Assuming that the water drive is from that direction, yes,

air.



Q So in that case, if you were called upon to define the
drainage area of this B.T.D. well, you would move youf circle
south, that is, in a southwest direction, or drop it south.
You drop it down-structure?

A Well, I am not concerned with what area this particular
well would drainj I am concerned more with how much oil that
well will get from the reservoir as a whole.

Q Unfortunately, Mr. Christy, you have to adjust the relative
rights as I understand it, under the New Mexico law, based upon
giving the land owner a fair share, to produce the recoverable
011 under his land, is that correct?

A Well, that is a legal question apparently.

MR. KELLOUGH: Just a minute, please. He is arguing the
law with the witness now, and he has got to know just exactly
what it is. I don't think it 1s fair to this witness to argﬁg
the law with him, New Mexico law, on the point. That may be a
matter which we can discuss at the time.

COMM, SHEPARD: You shouldn't ask any more legal ques-
tions of Fhe witness, Mr. Adair. Confine yourself to engineer-
ing questions. _ |
Q (By Mr. Adair) So actually, assuming the facts as we have
heretofore stated them, your area of drainage drawn around this
B.T.D. well, would show more oil coming from down-structure up
to the well than would come from up-structure down to the well?
A Theoretically, yes, sir, if your water drive is from that
direction.,

Q In such case, then, Mr., Christie, the owner of these two
leases would be afforded a better opportunity of recovering
the o1l under his tract if he drilled-his wells up within 330
feet of the lease lines?



A Well, he would so far as the north edge of those leases are
concerned; but on the other hand, if he drilled within 330
feet and crowded the field, he wouldn't be entitled to as
much oil. , |
Q Well, now, isn't that last statement a conclusion? We'll
let it end for whatever it 1s.

MR. ADAIR: I have no objection. That's all we have of
this witness.

REDIRECT EXAMINATION

Q (By Mr. Kellough) Mr. Christie, adopting the assumed set
of facts which Mr. Adair assumed, which is that there is a
water drive going north by east, wouldn't the same drainage
characteristics apply to the Texas-Pacific Coal Company well
farther up the assumed dip?
A If they drilled a well, yes, sir.
Q Is it not true in any water-drive reservoir that there are
locations which will be more productive than others in the
field?
A Yes, sir,
Q Can you say as an engineer that in any oil field or, par-
ticularly in any water-drive field, that each and every lease
will recover the same amount of o0il as each and every other
lease?
A We have no way of controlling the oil underneath the bound-
ary line, though we have ways of controlling oil by the mechan-
ics of the reservoir. It makes no difference whether.the spac-
ing is 10 acres,'20 acres, 40 or 80. We will continue to get
the share of the oil in the reservoir and not underneath any
ﬁarticular lease, depending on the mechanics of the reservoir.

Q Would it seem to you, then, as an engineer, reasonable to
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assure thst a spacing program should ot attempt to equalize
recovery by surface acreage, but should, as much =s possible,
assure that each owner recovers the proportion of the amdunt
of oil to which, structurally, he would be entitled to recover?
& That 1is correct. It would be a very involved matter to de-
Vise a formula in any type of reservoir whereby each lease
owner would get exactly his share of the o0il underneath his
particular tract.
¢ If any inequities in any material degree should be developed
by future evidence, wouldn't it be your recommendation that
the Commission be authorized to grant an exception and reduce
the allowable, probably separately; and would that in your
opinion be sufficlent to assure the owners of recovering the
oil to which they are justly entitled?
4 Well, if they had some way of determining how much they are
Justly entitled to under reservoir mechanies, I think it would,
yes, sir. They would have that right.

RECROSS EXAMINATION
Q (By Mr. Adair) 1In any event, Mr. Christie, the owner of a
separate tract would be more likely to get the oil, to recover
the oill under his tract with two wells than he would with one,
wouldn't he?
A Well, he would get the same amount of oil, but it might be
coming off of somebody else's tract; but eventually, he would
get the same amount of oil from the pool.
Q Assuming continuous permeability?
A Yes, sir.
@ Thst 1s a factor in your answer, isn't it?
A Yes, sir,

Mi. ANDERSON: May I ask Mr. Christie a question?
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COMM. SHEPARD: Yes. Give your name,

MR. ANDERSON: Bob Anderson of Roswell, representing
Malco Refineries of Roswell, New Mexico.,

Mr. Christie, have you any estimate of recovery in the
Devonian?

THE WITNESS: No, I haven't made those observations.

MR. ANDERSON: Well, do you think, in effect, the basic
pattern can be determined before you have any idea of recovery
per acre?

THE WITNESS: I don't see that recovery has any bearing
on it.

MR. ANDERSON: Well, I should think it would.

THE WITNESS: &xcept from an economic standpoint.

MR, ANDEKSON: Well, that, I should think, would be one
of the Commission's principal concerns. In other words, the
principal reason, I should think, for increasing the acreage
pattern would be to make it economically feasible. In other
words, if the wells are not commercially productive on L40O-acre
spacing, it would be necessary to increase the pattern so that
it can become commercially productive. There might be a saving
of the oil and of course, the Commission and everybody is inter-
ested in conservation. But there is a question, too, will the
wells be profitable? I think the testimony is 190 feet of pay
and with the water drive, that recovery from acreage is very,
very, -- substantially much higher in most fields in New Mexico.
The 40 acres would not, for instance, be necessarily profitable,
or more profitable than if you had less cost of development per
acre.

MR. KELLOUGH: If the Commission please, I'm sorry I'm
not acquainted with the gentleman. He is testifying, and if



he has an interest in this area, if his company does --

COMM, SHEPARD (Interrupting) He's just asking a ques-
tion.

MR, KELLOUGH: That is for information --

COMM. SHEPARD (Interrupting) Well, of course. Mr.
Adair, do you have any more questions?

Q (By Mr. Adair) The answer 1s, you get the same amount of
oil --

A If you get the same amount of o0il, or substantially the
same amount of o0il, why spend from $225,000.00 to get it,
which the public eventually is going to have to pay for.

COMM, SHEPARD: Any further questions?

MR.KELLOUGH: No.

MR, McCORMICK: Do you rest?

MR. KELLOUGH: Yes. If the Commission please, we rest,
with the privilege of calling a rebuttal witness, if we may
have 1it.

| COMM., SHEPARD: A1l right. We will take about a five or
ten minute recess.

(Whereupon, at 2:25 o'clock, P.M., a recess was taken,
the hearing being re-convened at 2:35 o'clock, P.M.).

COMM, SHEPARD: The meceting will come to order.

At this time, I want to introduce Governor Mabry. (Ap-
plause).

G0V. MABRY: Thank you a lot,

MR. ADAIR: If the Commissioner please, our witnesses
have not yet been sworn.

COMM. SHEPARD: Wi}l you swear them, Mr. Graham? (Done),.
You may proceed, Mr., Adair.

MR, ADAIR: Thank you, sir.
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G. R. CARTER
being first duly sworn, testified as follows:
DIRECT EXAMINATION
Q (By Mr. Adair) Will you state your name to the Commission,
Please?
G. R. Carter.
Where do you live, Mr. Carter?
Midland, Texas.
By whom are you employed?
Texas-Pacific Coal and 0il Company.
What capacity?

= O P O o >

Division Geologist.

COMM, SHEPARD: Speak louder, please.
Q (By Mr. Adair) Will you state briefly your training and
experience as a geologist?
A I am a graduate from the University of Oklahoma, have a
Bachelor's Science Degree in geology. I have worked as a geo-
logist for 13 years, eleven and a half of those being for the
Gulf Oil Corporation, and since 1947, for the T.P. Coal and
011 Company.
Q In your position as a geologist for Texas-Pacific Coal and
0i1l Company, are you familiar with the area known as the Bag-
ley Area in Lea County, New Mexico?
A I am.
Q Does Texas-Pacific Coal and 0il Company own leases in that
area?
A They do.
Q How many different or separate leases do they own in the
Bagley area?
A They own three.



Mi. ADAIR: At this time, Mr. Commissiosner, T offer in
evidence photostatic copies of three leases, mentiened by Mr.
Carter, and the purpose for putting them in evidence will be
aprarent when I ask Mr., Carter this next question.

q (By Mr. Adair) Mr. Carter, do you haye a WO-acre tract in
the Fagley Area that 1s covered by a single lease?

A Yes, we do,

n And that lease in turn covers additional acreage not lo=-
cated within the Bagley Area?

A That's right.

MR, ADAIR: If the Commission please, I offer these in
evidence,

MR. KELLOUGH: No objection,

COMM, SHEPARD: They will be admitted.

(Tex.-Pa¢, Exhibit No., "B"
was received in evidence).

MR. McCORMICK: Which W4O-acre tract is that?

MR. ADATR: The SE{SE# of Section 1, 12 South, 33 East.

2 (By Mr. Adair) Mr. Carter, I now ask that you turn around
and face the board. I now refer you to the plat on the lands,
the plat on the board, which is marked, Texas-Pacific Coal and
0i1 Company's Exhibit "C", and ask you to explain, please, what
that plat is.

A& That is a lease ownership plat. The red indicates the leases
hela by the Arerada; the yellow, leases by the T.P. Coal and
0il Company; and the brown, leases on othar companiess.

3 T refer you next to the plat immediately to the right, which
is marked, Texas-Pacific Coal and 0il Company's Exhibit "D",
2and ask you what that plat represents?

A That is a mineral fee ownership plat, the blue indicating the

65



state owned leases, the yellow or orange, the federal leases,
and the green, individusl leases.,

Q All right. I refer you next to the plat that 1s located
immediately to the right of the mineral ownership plat, and

ask you what that plat represents? It 1s marked Texas-Pacific
Coal and 0il Company's Exhibit "E",

A That is an interpretation on the geology on top of the
Glorieta Sand in the Bagley Area.

Q@ Now, when you say that is an interpretation, you do not mean
that you will -- that that is the way it actuelly exists under
the ground, but in your opinion, thst is a reasonsble interpre-
tation, is that right?

A That's right.

R DBased upon the wells that have now been drilled%

A That's right,

Q I refer you now to the plat located iruediately below, and
marked, Texas-Pacific Exnibit "F", and ask you what thst repre-
sents?

A That 1s a contour map of the Bagley Area as interpreted on
the top of the Pennsylvanian Formation.

Q There agaln, you do not mean that that is exactly as the
conditions in the Pennsvlvanian formation will be found under-
ground, but that is a reasonable interpretation, in your opin-
ion, based upon the wells that hsve now been drilled in the |
area?

A That's right.

L 1 refer you to the plat remaining on the board, marked Texas-
Pacific's Exhibit "G", and ask you whst that plat represents?

4 That is an interpretation of the geology iu the Bagley Area

as contoured on the top of the Devonian, I mean, to the base of
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the black sihale.
Q Which Amerada calls the top of the Devonian in testimony
here in this hearing?
4 Right.
Q Now, there again, Mr. Carter, I ask you whether or not you
say that 1s exactly the way the contour of the Devonian forma-
tion will be after the field is drilled up?
A That is not. It is merely an interpretation from the data
we now have.
Q In your opinion, it is a reasonable interpretation?
A Right.
@ Is there any portion of that contour there about which you
can feel reasonably certain?
4 I can feel reasonably certain in the immediate area between
these wells, extending from T.P. State B, down through and in-
cluding the Amerada No. 1 Caudle well.
Q Now, also referring you to the same map, Exhibit "G", what
does that blue line which follows closely the red line around
the contouring, indicate?
4 That is our estimate of the water level.
Q Found in the Devonian?
A Yes.
Q@ Thst assums a level water table?
A Yes, sir, that's right.
Q@ And that also would mark -- according to that contouring
interpretation -- that would mark the limits of production
where you have it contoured?
A That's right.
Q In the Devonian?
A That's right.

MR, ADAIR: If the Commission plcase, we offer all these
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plats in evidence.
| COMM. SHEPARD: They will be accepted.
(Tex.-Pac. Exhibits Nos,
mpm, mpM . ongn o wpe oupn
"FM, and "G", received in
evidence).,
MR. McCORMICK: I would like to ask who made these
interpretations, you?
THE WITNESS: The geologist in the Ft. Worth office
and myself.
MR, &:CORM[CK: Under your supervision?
THE WITNESS: Yes.
MR. ADAIR: Any other questions, Mr. McCormick?
MR. McCORMICK: No.
MR. MORRELL: May I ask a question of this witness?
MR. ADAIR: Yes.
MR. McCORMICK: Wait until he is through, Mr. Morrell.
MR. ADAIR: I have no objection.
MR. McCORMICK: I think it is better order to wait until
after you are through entirely.
‘Q (By Mr. Adair) How many wells has Texas-Pacific Coal and
011 Company completed in the Devonian reservoir in the Bagley
Area?
A The Texac~Pacific Coal and 0il Company has completed one.
Q Will you give the geological data to the Commission on that
one well?
A The well was completed November 23, 194y, total depth 10,91k,
with base of the black shale being encountered at 10,721 feet,
Based on Schlumberger interpretation, we considered the top

of pay encountered 10,770 feet. The well was drilled to 10,824
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and a core taken from 10,824 to 874, an interval of 50 feet,
of which 47 feet 2 inches were recovered. The well was then
cored from 10,87% to 91k, an interval of 40 feet, of which 39
feet were recovered. Drill stem tests in the bottom from 874
to 914 showed flowing production, and the well was acidized
with 500 gallons of mud acid and 5,000 gallons of regular
acid, completed with an initial potential of 2848 barrels, or
at the rate of 202 barrels per hour.

Q Did you mention what the casing size was?

A This well was drilled to a total depth of 10,91%, and casing
was set at 10,765 feet., That was 7" casing.

Q So that if it is necessary to go back into the well, you
have a large enough casing to do so?

A That's right.

Q And drill deeper or otherwise?

A Right.

Q@ Do you have a Schlumberger log of this well?

4 I do.

MR. ADAIR: If the Commission please, we offer in evi-
dence the Schlumberger log covering Texas-~Pacific Coal and 0il
Company State B 1 well, concerning which Mr, Carter has been
testifying.

EXAM, SHEPARD: It will be received.

(Tex.-Pac. Exhibit No. "H"
was received in evidence).
Q (By Mr. Adair) Do you have a core analysis? Did you have
a core analysis made, Mr. Carter, of any psrt of that core
recovery that you have?
A Yes, we cored from 824 to the total ddépth of 10,914, two

cores on which I stated the recovery, and the upper 13 feet of
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the core from 824 to 874 was analyzed; and all of the core
from 10,874 to 914 was analyzed.

Q Is that the core graph?

A It is.

MR, ADATR: If the Commission please, we offer that in
evidence.

COMM, SHEPARD: It will be received.

(Tex.-Pac. Exhibits Nos. "I",
ngnw, wKn, nL", were received
in evidence).

MR. McCORMICK: Will you have him explain in lay terms
just what that core graph shows?

TEE WITNESS: The core graph was made by the Rotary
Engineering Company of Midland, and it shows the porosity, t he
permeability on this side, the green being the oil saturation
ahd the red the water ssturation in the core,

Q (By Mr. Adair) Now, referring to that core graph, you have
varying degrees of porosity and permeability, do you not?

A That's right.

Q Going all the way from dense which would mean impermesble?
4 That's right.

Q Insofar as o0il is concerned at least, to a permeability of
some 170 millidarcies?

4 That's right.

Q Now, permeablility is generally measured in millidarcies, is
that right?

4 Right.

2 You have a porosity running zll the way from within -- what
ranges?

4 Porosity ranges from as much as 7 -- no, that's in the upper

portion. The upper core shows from 7 percent to approximately
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Q@ Porosity 7 percent to 1 percent?
A The lower section shows from -- the minimum appears to be
approximately 3 percent and the maximum 12 percent.

MR. McCORMICK: How does that compare with other ponls?

THE WITNESS: Well, I am --

MR, McCORMICK: (Imterrupting) I mean, is it good or
bad or medium, or what, so far as porosity 1s concerned?

THE WITNESS: I would say it is approximately average
in the type of reservoir that we have here.

MR. McCORMICK: Approximately what?

THE WITNESS: Approximately average for the type of
reservoir that we have here. It might be a little higher
than average.

MR. McCORMICK: That is the porosity?

THE WITNESS: Yes.

MR. McCORMICK: And the permeability, is tha higher?
Higher than the average?

THE WITNESS: Well, I am not in a position to give
those -- I just don't know. Porosity is in portions.
Q (By Mr. Adair) You qualified your answer by saying it is
higher than‘average in porosity in portions?
A Yes.
Q Now, why did you say that?
A Well, for instance, in dealing with Andrews production,
you have got a different type of porosity than you have got in
this well in this area.
Q@ Well, now, referring to this particular well, why would you
say that in portions only it was higher than -average, or was
average? Do you or do you not have a dense zone in your coring

in this well?
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A We did, extending from 10,830 to 10,374,
@ And by dense you mean there was‘absolutely no oil or no
porosity or permeability within that zone?
4 That's right.
Q Do you have with you a copy -- I mean, a portion of the core
that was taken out of that dense zone?
A We do.
Q@ Now, you actually had a portion of this dense section anal-
yvzed, did you not?
A Yes, we did, from 830 to 82k,
@ ‘What were the results of that analysis$
A It showed no permeability, and porosity of 1 percent or
less, and water saturation up to 30 percent.
MR. ADAIR: If the Commission please, we offer this core
in evidence,
COMM, SHEPARD. It will be accepted,
(Tex.-Pac. Exhibit No, "M
was received in evidence),
2 (By Mr. Adair) Now, in additina, do you have a piece of

the core that was taken out of the bottom of the hole?

4 That's richt, oraduction 10,913 feet,

Q And y»ou said -- this is the core I have in my hand?

A That's right.

Q And you said this particular srea was analyzed, did y»on not?
A Right,

¢ What 434 that show with reference to porosity and permea-
bility?

A Porosity approximately 6 percent and permeability of about .
12 millidarcies.

Q@ Would you s2y that was more or less than average for this



type of reservoir?
A Well, based on this core graph, I would say it was less.
Q@ In other words, based upon the core graph which you have
in front of you, it would appear the formation was tightening
up down where you bottomed your hole?
A That's right.
MR. ADAIR: We offer this in evidence.
COMM, SHEPARD: It will be received.
(lex.-Pac. Exhibit No. "N"
was received in evidence’.
Q What are these black flakes or streaks in this core, M.
Carter?
A That is black residual material with flakes of some shale
in 1i¢t.
R Is that shale permeable?
4 It is not.
R In any event, based upon your coring of tihis Texas-Pacific
B 1 Well, you have found that the reservoir is intercepted by a
fhick, dense zone and in those portions of the reservoir that
are permeable, the permeability varies to a great degree, is
that correct?
A That is right.
Q A4nd based upon what you have found in this well, and based
upon your comparison ofvthe Schlumbergers of this well and
Schlumberger survey of the 4dmerada B.T.A. No. 1 well, would you
say that it is likely that Amerada drilled through a similar
dense zone in that well?
A That 1s possible.
Q In other words, you found coring kicks which you thought
you could possibly correlate, or could be correlated?
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4 That's right. Now, based on those kicks, I don't think
they would have had quite as thick a zone, but I do think
there was a dense zone in the upper part.

GOV. MABRY: We can't hear.

‘THE WITNESS: Based upon the interpretation of the
Schlumberger, I do not think their zone was possibly as thick
as we had in this well, but I do believe that there was a dense
zone in the upper part of their reservoir.

Q@ Of their pay section?
A Right.
Q@ Now, it doesn't make any difference, does it, how thick this
dense zone is, if it is present it is sufficient to stop the
migration of oil or the flow of oil, is that correct?
A That is right, if it 1is present.
Q@ Mr. Carter, I will ask you what this exhibit 1s here, that
has been marked Texas~Pacific Exhibit "Ou"?
A That is an overlay contoured on top of the Devonian, the
copy of the map, the contour map that is shown as Exhibit "G".
MR. ADAIR: We offer that in evidence.
COMM, SHEPARD: It will be received.
(Tex.~Pac. Exhibit No. "Q"
was received in evidence).
Q (By Mr. Adair) I will ask you, Mr. Carter, to place that
overlay over the lease ownership map that is marked as Texas-
Pacific's Exhibit -- what is the exhibit number on that, Bob?
MR, SCHAEHLE: Exhibit "C",
Q (By Mr. Adair) -- Exhibit "C"., Now, your overlay is --
your contouring on this overlay, as you said, is exactly the same
as you have 1t here?

A That's right.
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Q And you said when this was offered in evidence, that this
is not what you guaranteed that would be found down in the
Devonian reservoir, but was a reasonable interpretation of it,
as a geologist, based upon the information you have from the
wells now drilled in the reservoir, is that right?

A That is right.

Q And you further said that you did feel fairly definite and
certain about that portion of the contour map which extends
from Texas-Pacific B 1 well down to Amerada Caudle well?

A That's right.

Q@ That is because you have more controls in that area?

A That is correct.

2 Now, assuming such a situation, without saying that it is
s0, as 1s indicated upon this contour map, what do you find
with reference to these leases located along this area that I
al now drawing within the lines 67-50 contour?

4 That would indicate to me that in that band of contours be-
tween 6700 and 6750, the:.e would be a possibility of 50 feet
of pay within that band in the Devonian reservoir.

? Going down tn what%
4 Water.

@ To water?
A Yes,

Q 4nd all leases lying outside this blue band, assuming the
correctness of this interpretation, would be dry?

A That's right.

Q@ All right. Now, let's move this overlay and place it over
the mineral fee ownership. (Done). Now, the same would hold
true, of course, on that, that cthe leases outside the blue

line or water line would be -- would probably be dry, and the
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leases inside would have a chance to produce?

A That's right.

Q Now, applying this contour map to this area right here,

what do you fine? First,before you answer that -- there are

a lot of little circles on these maps. What do they mean?

A They represent the proposed pattern of the Amcrada, for

the proposed pattern of spacing.

Q All right. Now, placing this overlay on this map and trac-
ing these contours that we have talked about, and assuming
they are no more than an interpretation, but they are an in-
terpretation, what do you find here in the N#NE%4 of Section 22
A I find that well would be too low to produce in the Devonian.
Q While this tract here, which wouid be next to it, would pro-
duce in the Devonian?

A It could possibly produce. It would be higher than that
structure if that interpretation is right. It could produce.

Q It could produce in the Devonian?%®

A Yes.

Q Now, coming down to this area down in here, what do you
find with reference to this 80 acres, this 80-acre unit, which
is the E3NW; of Section 11%

& I find that based on that irterpretation, that the NE# of
that quarter would have a chance of production in the Devonian,
whereas on the center leases in the 40, the SE4¢lW., would be

out of the picture.

? In other words, following the pasttern proposed here =t that
particular 80-acre trsct, you would et a dry hole, while you
would have a chance to get an oil well by moving up here?

4 That's rizht.

X, VOEDER: May I esk a question?
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MR. ADAIR: Surely.

MR, VEEDER: I would like to ask Mr. Carter what control
he has for contours over here. (Indicating). You have a
control here, whereas your control for your contours =--

THE WITNESS (Interrupting) That was based on spacing
of controus, keeping the same spacing that youwuld in an area
where you definitely do have control.

M. ADAIR: Mr. Veeder, it may save some time if you
will wait until I finish with Mr. Carter, and then ask him
any way you want to.

Q- (By Mr. Adair) You don't say, Mr. Carter, that this falls

off this way for sure, do you?

A No, that is just my interpretation.

Q But you do say it falls off somewhere?

A Right.

Q@ And some way over here? (Indicating).

A Right.

Q And you do say that through here, you are fairly certain
of your work?

A That's right.

@ Let's take the overlay off and plsce it upon the map on

which Mr. Christie drew the circle there. (Done). Now, Mr.
Carter, this circle was assumed by Mr. Christie in a rough

manner, to represent the drainage area of the State BTD well
-No. 1. Now, looking at that circle through the overlay, and
looking'at the fixed- pattern location, which is right there
in the 8% -- it is not on the map, so we will put it there.
You find, do you not that by fixed-pattern spacing, you will
get a dry hole down here, whereas actually you would get some

01l up here?
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GOV. liBRY: Better identify your location there,

MR, ADATR: Yes.

THE WITKESS: SBglE4, Seetion 11, based upon that inter-
pretation, would not produce. It would be dry in the Devonian,
whereas, the NE4M3 of Section 11, based on this interpreta-
tion, would have a chance for production in the Devonian.

2 (Ry Mr. Adair) And R.T.D. well would drain some oil from
underneath this tract to which you have referred, wrich will
not be compensated for along the lines that Mr. Christie talked
about, by draining on fixed-pattern spacing?

A I believe that's right, providing that is his interpreta-
tion of unitization. I think that's right.

? All right, Mr. Carter, Will you come back around. Now,
Mr. Carter, I refer you here to +hat hzs been mzrked as Texas-
Pacific Exhibit "P", and ask you what that represents?

A That is a cross section from southwest to northeast, through
the Amerade Caudle, the Amerada B.T.D., the Amerada State B.T.A.,
Texas-Pacific Coal and 0il Company, State B 1; and east to the
Mid-Continent State No., 165, Pennsylvanian producer.

& Now, that cross section is cut across the line that is shown
in blue in Texas-Pacific Exhibit "O", -- that pilece of acetate
there?

A That is true.

Q The line runs from "A" to "A" prime, and on the piece of
acetate is a red line of that cross section?

A That's right.

Q@ What do these colors across the top represent?

‘A Those colors indicate the ownership lease, ownership in the
Bagley Area, the red being the Amerada acreage, the organge or

the yellow, the Texas-Pacific, and the brown, the Mid-Continent.
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Q The next colors across the exhibit, what does that mean?

A That is the fee ownership, or mineral ownership.

Q Explain that, please.

A The orange is the federalj the green, the individual; the
blue, the state.

Q And the brown lines running down through the exhibit, what
do they mean?

A They are property lines.

Q@ Separating the various leases and/or mineral fee ownership?
A That's'right.

Q@ Now, will you explain what these various interpretations down
this way mean?

A The base of the dark blue ard the top of the light blue is
the top of the Pennsylvanian formation, as interpreted by us,
by the T.P. Coal and 0il Company. The blue is all Pennsylvan-
ian down to this point, which is the top of the Mssissippian
lime. This next zone is the top of the tlack shale at the
base of the M. ssissippian line; and tiis line is the base of
the black shale, or, as I believe fror the testimony this morn-
ing, is considered the top of the Devonian by the Amerada.

¢ What have youv considered the top of the Devonian in thris
interpretation of this ¢ ross section?

A I have considered the base of the black sh=ale.

¢ No, T mean, what you considered the top of the Devonian?

A Well, T hesve considered it down within, below the base of
the black shsle, based on sample interpretation and electric
log iaterprecation.

Q I simply point that out as there is snme difference between
you a2nd Arerada's geologist in picking the top of the Devonian

strata. The aresa delineated in red down =t the base of Aur man



is the area which the Amerada has considered as the pay sec-
tion through tlhe well, is that right? You heard their testi-
mony?

A I believe -- I wouldn't know whether that exact top is the
top of their considered pay.

Q Will you go over to the Texas-Pacific B 1 well; and you
find a box down around the bottom of it. Will you explain that
box and explain the enlargement?

A This 1s an enlargement of cored section of the State B well,
in other words, from a depth of 10,824 feet to a depth of
10,914 feet.

Q Just a minute. You don't mean to say all of this was cored?
Your coring actually started somewhere in here?

A Yes, it was from a depth of subsea datum 8651 to a depth of
minus 6755, is the way we considered the water level,

Q That is assuming a uniform level water table throughout

the field?

A That's right.

Q What does this greyish colored area represent?

A Dense zone, which we cored from 10,830 to 10,874,

Q And which, from the interpretation of Schlumberger logs, you
feel was found in Amerada's log to possibly some lesser extent?
A Possibly so.

Q In the B.T.A. No. 1 well?

A Yes. There is a kick that is indicative that it could be
the same zone -- same dense zone as we found.

§ And I believe you testified, did you not, Mr. Carter, that
from your information, your examination of the well sample,

the sample log, as well as your exanination of the core zand

core analysls, that there was no uniform permeability through-



out the pay section?t
A Yes, thet is bess) primarily on the eored section, plus
the interpretation that was put on the electrie 1y as seen
opposite that ecore section,

MR. ADAIR. All right. We wish to offer this in evi-
denee,

COVM, SHEPARD: It will bhe admitted,

(Tex.~-Pac. Exhibit No, "F"
was raceived in evidence).
MR. ADATIR: That iz all,
£70328 ZXAMINATION

¢ By M. Kelloush} M. Carter, since you have the cross
section on top, I want to asikt you a guestion about that. With
referonce to this box arrangement here, 1f it perforatzsd the
whole s:ction you could recover the oil from both of those
ar2as indicate? irn r2i1, cculd you ndt?
A You eould racover 1t opposite those preforations in those
red zonas, There will be no object in recovery in the dense
zone.
% You are not contending that you need to drill an extra well
in order to cover this by ons well, and this by anothszr well,
are ysu?
A lNo, sir.

Mi, McCORMICK: You are referringz to Exhiblt "P", for
the record.

MR, XELLOUGE: For the record, I might state, the two
zones I was referring to are shown in thz box in red.
Q (By Mr. Kellough) Now, referring to Exhibit "E', this I
believe you statel was a contour of the Glorieta Sand?

A Ac we Internret 1It. 3t 3¢ a8 eontour of the Glorieta Sand.



Q That 1is not the Devonian?

A No, it is not.

Q And that is not a sand or formation that is involved in
this hearing here, is that right?

A No, sir.

Q I also refer you to exhibit marked "F", that "F", I believe

you stated was z contcur of the Pennsylvanian formation?

4 That's right.

Q And tkat is not the Devonian?

A No.

2 And thst is not any formation referred to in this proceed-
ing?

A That's right, so far as I know.

Q2 You alsc introduced in eviience a core analysis of T.P.
well.

A That's right.

G And I understood you to state that core analysis did not
show a uniform porosity or pecrmeability of the reservoir, is
that correct?

A That is carrect.

@ But did you a2lso state that it did not show any continuity?
A T did not state that.

. And T believe you t=stified that the core analysis showed

a condition which is characteristic or average, I believe, was
the word you used, »° all Devonian Pools?

A To my knowledze,

2 I» your wnowledze, and in certain parts it was superior, I
believe you teshifieds

A Whst?

Z And in certzin sections it was superior?
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A That's right.

Q@ Now, referring to Exhibit T. P. "O", which you interposed
on Exhibit "R?" and on the two exhibits showinz the royalty

and lease ownership over on the board. It is true, is it not,
that in any oil field, regardless of the spacing pattern, that
yvou will also have edge wells?

A I'm not --

% (Interrupting) You will always reach the edge of pools at
some tine?

A T'm not a reservoir specialist. I'd rather not answer the
question., I would rather that would be referred to an engineer,
y  Well, you have testified with reference to the drainage of
this well, have you not?

IMi. 4D4IR: He testified with reference to the irainage
area as delinested by kMr. Christie.

3 (By lr. Kellouzh) Can you explain t»> the Commission how
any spacing pesttern will prevent a well from draining across
a lease line?

4 NH, I can't.

72 It is not your position that a siyacing pattern should be
developed and based according to surface ownership, is it?

4 Will you state your question over?

& Are you taking the positioa that a spacing pattern should
be developed according to lease ownersh:ip?

*R. AD4IR: 1If the Commission please, I don't believe the
witness has taken any position with reference to that at all.
If Mr. Kellough wishes to make him hiis own witness in that mat-
ter, it is perfectly all right. ®ut I wish to call the atten-
tion of the Commissicn tn the fact that he has not testified
on that point at all.

GOV, MABRY: Well, he is probably entitled t» ask him,
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He is testing his conclusions as a geologist.

MR, ADAIR: All right, sir.
A You are asking if I am in a position to testify that those
spacings should be placed on surface-acreage pattern, is that
the way you worded it -- surface spacing?
Q In your testimony, I believe you endeavored to show, and
prepared a number of exhibits to show that according to the
spacing pattern which is being asked for at this hearing by
the applicant, that it would result in the drilling of certain
dry holes?
A That's right.
Q And also by the preparation of these exhibits and by the
reference of counsel to the drainage area shown, you also,
as I understand your testimony, infer or attempt to le=zve with
the Commission the impression that a well will drain some oil
from under somebody else's lease?
A In that instance, it would drain some oil from under some-
body else's lease.
Q@ Now, then, will you explain to the Commission first, how
you can avoid drilling dry holes by arranging the spacing?
A By structural position, if you have correct structural posi-
tion. I'm not saying you won't drill dry holes, because all
this is, is an interpretation up here. It was not exactly
brought out, but using that as a basis, and if that be fairly
correct, then wells drilled within -- outside of the blue
line zone here, in all probsbility would be dry. They would
be too low, assuming you have a level water table.
Q That's right. Now, thst location you referred to of the
proposed leases in the LylWz of Sec:ion 11 --

4 (Interruptingz) That was the location south?

Rl



3 South of the water line,

A Yes,

Q@ And you testified that a well drilled in that location
would, in your opinion, result in a dry hole?

A If my interpretation of the structure is right.

Y Now, you heard the testimony of witnesses for the appli-
cant this morning?

A Yes, sir.

Q Now, in your opinion, is there anything in their testimony
which would prevent, if tliose circumstances are true, the
drilling of a well in the N# of that particular unit?

A I'm not familisr -- T haven't looked at the map this morn-
ing, on the north-south line-up that you had, and what your
exceptions were going to be on the east-west line there. You
sald there would be some specific exceptions there.

Q Did you hear the testimony that in event of -- for good
cause shown, and an exception is subsequently desired, that it
was our recommendation that such an exception be allowed by

the Commission?

A I did.

Q% And did you not hear the further testimony that in that
event, it was our recommendation that the Commission, under

the facts which then exist, determine to what extent the allow-
able should be reduced?

A That's right.

g Now, is it your position that a unit, whether it be 4O acres
or 80 acres, which contains non-productive acreage, should re-
ceive the full allowable?

A In that particular instance where you have got a 4O-acre

unit. the low water table aec acssumed. and with structiiral 3 ne



formation to definitely confirm that, I would not think so.

But that would be contingent upon information that would show
that.
% Then, it is your opinion th-t 1f a unit does contain non-
productive acreage, it should receive a reduction in allowable,
an* I correct in that statement?
A Well, if you are -- as you have implied, we will assume the
80 acres for a well. I would think that the 40 acres -- all
this is contingent upon the fact that the structural position
would show that the other 40 acres was definitely out ~- would
be definitely dry.
{ Now, assuming that to be true, would it be your contention
that a unit containing 40 acres of non-productive and 4O acres
of productive, should receive a full allbwable? Do you contend
that should be done?
A In other words, you sre asking me --
Q@ (Interrupting) I'm asking you if you should reduce the
allowable because there is any non-productive acreage within
a unit.

MR, ADAIR: An 80-acre unit?
Q (By Mr. Kellough) Either 40 or 80-acre unit.
A If there is any -- whether the allowable should be reduced?
Q@ That's what I'm asking you, assuming, you know, that it is
non-productive?
4 I wouldn't tiink so. I wouldn't think that it should be
reduced.
2 You would think that an operator or a person is entitled to
receive the same amount of o0il?

A That's right.

Q From a unit which is in part non-productive and is a person



who has a well upon a unit all of which is productive, is that
your testimony to this Commission, is that correct?
A That is correct.
# A1l right. Now, then, if this field pool were developed on
%0 acres, would there be any unit that would be partially non-
productive?
4 There probsbly would be. I would have to throw up that ace-
tate and see. I would like specific instances.
3 %ell, as a matter of fact, there would be, wouldn't there?
A Well, there probably would, but I don't know, I mean, I
would rather have a spec i fic instance there that you would
like to ask me about -- my opinion.
2 I'm asking you whether, under the structure, your map which
you have prepared, if that was developed on 40 acres, would
there be any unit which would contain in part non-productive
acreage?
A Based on that, this portion would right here (indicating),
of that 40 acres.
GOV, MABRY: The witness said, "right here," pointing
his fing .r at something.
THE WITKZS3: It is the E4SE;Nwz of Section 1, 12 South,

33 East.

Q (By Mr. Kellough) 1In other words, were this developed on
| 40 acres, you would have some units which would contain non-
productive acreage?
A That's right.
Q So that it would not correct the situation which you testi-
fied about to change the spacing pattern, is that right?
A I wouldn't think that; you would be reducing your amount of

acregee that would be non-productive. whereas vou would have a



chance to -- a change on State-wide rules of placing that on
the 330 location, as the State-wide rules now apply.

Q Now, referring once more to Exhibit "O", as superimposed

on Exhibit "B", it was the purpose of your testimony to con-
vey the impression to the Commission that this well would drain,
the B.T.D. well, from under leases owned by other parties than
the owners of that well?

A That 1s based upon your engineer's testimony, as that be-
ing the drainage pattern.

Q Now, that would not be éorrected by drilling one well to
every 40 acres throughout the field, would 1t?

4 In this particular instance, it would be c arected.

Q But you cannot correct or change the drainage in an oil
field by the density of spacing?

4 You cannot change the drainage, no, sir,

Q Is it or is it not your opinion that well spacing should be
based upon lease ownership?

IR. ADAIR: If the Commission please, I don't believe
the witness is qualified or has been qualifiedAto answer that.
He is not an engineer, Fe quzlified as 2 geologist,

MR, McCORMICK: Are you qualified to answer tirat?

THE WITFESS: TI'm not qualified as an engineer, no, sir.
I think that wo1ld fall within the reservoir study.

IR. MeCORIZCK: Do you have anything ynu wish to state
on tnis subhject?

JFE WITHESS: Lo, sir.

1R, MeCORITICi: TUHo opinion vou wish to state on tihis
subject?

THE wTri.55: 1Ione I wish to rake,

CF. FeCorrTIor: Mathine vniu eni114d baces un. is that richt?



THE WITNESS: That's right.

MR. KELLOUGH: I believe that's all. I have no further
questions.

COMM, SHEF4RD: We will take a five-minute recess.

(Whereupon, at 3:30 p.m., a recess was taken, the hear-
ing being re-convened at 3:40 P.M.).

R, SPURRILR: Are you ready?

MR. ADAIR: If the Commission please, I had one or two
more questions of Mr., Carter.

REDIRECT EXAMINATION

Q (By Mr. Adair) Mr. Carter, I'm afraid you might have left
the wrong impression in answer to ir. Kellough's question
awhile ago. Is there or not continuous permeability through
the pay section of the Devonian reservoir in the Bagley?
A There is not, based on the dense zone we have found.
Q Second, do you as a geologist, see any reason why you should
get away from the State-wide rules at this time in the develop-
ment of this Bagley Devonian reservoir?
A I see no reason whatsoever.,

MR, ADAIR: That's all.

MR. McCORMICK: Mr. Morrell, do you have a question you
wanted to ask Mr. Carter?

Mi. MORRELL: I wanted to ask Mr. Carter, why the bulge
in the south end of the structure as you had interpreted it?%?

THE WITNESS: On the Devonian?

MR. MORRELL: On the Devonian,

THE WITNESS: You pulliit down from the B.T.D., with a
subsea datum amounting to minus 6615, to the Caudlew amounting
to minus 6749. The spacing is coming off from here (indicating)

to here, and increases down this way, which necessitates pull-
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ing the contours down to make this point,

MR, MORRELL: Is that the -- that is a mechanical inter-
pretation? It doesn't necessarily follow the geological evi-
dence?

THE WITNESS: Well, Mr., Morrell, I don't know whether I
understand you or not.

MR. MORRELL: Did you generally find bhe structure with
a bulge on one end of your closure to the high ss the limit?

THE WITNESS: That's right,

MR. MORRELL: Normally, as you go down-structure, that
same elipse would be reflected?

THE WITNESS: I think this is the most conservative man-
ner of contouring.

MR. MORRELL: Well, I would agree on that. It is ultra
conservative,

THE WITNESS: That was my statement,

MR, McCORMICK: Any other guestions?

MR, KELLOUGH: No further questions of this witness.

MR, SPURRIER: Mr. Carter, just for information, of
course, how did you determine this water contagt?

THE WITNESSt That was based on the B.T.A. well, which,
after they ran pipe, 11,200 approximately -- that I'm not posi-
tive of -~ about these figures. They tested from 11,010 to
11,020, and these are rough figures. You have the figures
somewhere in the testimony -- they got 4,000 feet of oil plus
6,000 -- excuse me, I mean 600 feet of water. Then they plugged
back to 10,980, perforated and got all oil from, I believe it
was from 956 to 80, is that right?

MR. VEEDER: No, perforation from 950 to 965 they tested

+INnaran



THE WITNESS: Anyway, the interpretation was based on
tests where they got the water.

MR. SPURRIER: Then, did I understand you to say that
your cores, or the core, I guess I should say o-

THE WITNESS: (Interrupting) There were two cores.

MR. SPURRIER: You stopped taking the bottom core at
what you considered to be the water-oil contact?

THE WITNESS: No, I didn't.

MR. SPURRIER: That was strictly a misunderstanding,
then.

THE WITNESS: Yes.
Q (By Mr. Adair) 1Is it true that on the map here, no matuier
how high your hole at the bottom, above to where you assume
fhe water-oil contact to be 1is represented by that dash, the
red section there in the box?
A Yes, that's right.
Q And from minus 6671 to minus 6675 would be 4 feet?
A Yes, 1t would be four feet.

MR, SPURRIER: Thank you.

MR, McCORMOEK: Any other questions of this witness?
Your next witness, Mr. Adair.

R. G. SCHAEHLE
having been first duly sworn, testified as follows:
DIRECT EXAMINATION

Q (By Mr, Adair) Mr. Schaehle, you have testified and quali-
fied before the Commission, before, have you not?
A Yes. That is R. G. Schaehle.
Q M. Schaehle, I hand y»>u here what 1s marked as Texas-
Pacific Exhibit No., "Q". We'll put it up on the board. (Done).
I will ask you to explain to the Commission please, what that
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represents?
A That is a generalized or schematic section, cross section
through a water-drive reservoir,
Q Based upon what assumptions, Mr. Schaehle?
A There are several assumptions to make. First, let me say
this does not apply by scale to any specific area, or it does
not follow this cross section. There are certaln assumptions
here. One, the uniform porosity and permeability throughout,
which we whuldn't have here, but uniform porosity and permeabil-
ity is assumed. That assumption is like taking a set of mar-
bles, all uniform, all the same size, and you would have a
number of toys exactly allke. Further, it was assumed that
the oil-water level, or oil-water contact is level. On this
thing then we show 5 wells through there, through property
lines. In addition to that we have put an idealized faulting
on one flank. That is this line here, showing an off-set. Then,
you see a heavy blue line at this point. Let us say first, un-
der initial conditions, everything above this line msrked,
"Water line," was o0il bearing in tils typicalized section; that
after the perind of production, the water has moved vertically
in this particular section, sssuming the wells are produced
correctly, and after sone ex-period of production, it hszs
reached this point.
Q2 By "this point" you mean --
4 (Interruptinz) Indicated by this line, and this is the
water line after periosd of production, and this hatching here
snows that recoversble o0il has been withdrawn =nd been renlaced
with water.

This section shows certain features, shows flank on moder-

ate or edge wells exemplified here ond intermediate wells, and
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a crestal well.

Let me call your attention to the property line which comes
down through here. This edge well is washed out. It is done,
when the water level gets to here.

Q There agaln is the same point that is marked there on the
map as what?

A As water line after period of production.

Q Now, assuming that you took this edge well, Mr. Schaehle,
and assuming that it is located in the center of the 40 as
proposed by these rules --

A (Interrupting) That's right.

Q Will you assume that you have moved that well up within the
330 feet of your property line and will you demonstrate and
explain to the Commission what happened?

A  There the well, located in the center of a 4O of a2 fixed
pattern, it could be there, down-structure, on an 80, after it
is exhausted there and done, it leaves this much oil bearing
formation, this much oil, that will never be recovered by this
well,

Q That 1s the 0il that was under that particular piece of
property?

A That's right. If it is ever rec overed it 1s going to
migrate across property lines, as has been testified. However,
if this 1s moved under -- let's say 330 feet, or applying State-
wide standard rules at the present time, this well will be in
this vicinity when it is drawn up. That well would continue to
produce until this water level has gone to this point.

Q To the point which you have marked there with your pencil?
A That's right; and they would recover in addition, this much

more 011 that wae under thies onronertv.



Q All right, Mr. Schaehle. Now, we can see down below that
the oil-bearing portion of the Eagley Area, the Eafley reser-
voir, as indicated in Texas-Facific Exhibit "P" -- now does
that same situation that you have been talking about, moving
the well up-structure to within 330 feet of the property line,
would that apply anywhere on Texas-Pacific Exhibit "p"?

A Yes, it would apply several places. This, I assume is the
location being drilled, and since they are all on circles, a
well is located mid-ways. This is the property line, from here
to there. At this point (indicating), you would probably get
additional oil to what this well can produce.

R And that would apply anywhere --

A (Interrupting) 1In here, the same 11 here.

Q A nywhere down-structure side of the reservoir?

A Anywhere you got off the crest of the structure.

Q All right, sir, Is there anything you wish to show or ex-
plain to us with reference to this generalized cross section?
A T haven't mentioned this fault. I believe the testimony
earlier in the da:- was probably something like this. There is
an idealized fault, a text-book thing. This well drilled down
on the side exhausted this volume of oil, and it was washed
out, and all the rest of the time, this amount of oil, from
here to there has been gone.

% You say, "from here to there," you are talking about the oil
from the east, on the map?

A Prom the up-throw side of the fault right here. This oil
that is under this plece of property has been produced by a
well somewhere up-structure.

Q In other words, the property owner will ~- we are assuming

that well is located in the center of a forty, and assum~



ing that by moving 330 feet of the property line you can get on
the up-side of the fault?
A That is correct.

That property owner under these circumstances here is losing

«

a tremendous quantity of oil that will never be produced through
his well?
A That is correct.
2 I will ask you this, Mr. Schaehle. Is there any regson as
an engineer that you know of, why the Bagley Devonian reser-
voir should be at this time developed on any other bassis, other
than under the present State-wide ruvle?
A I do not.
Q@ Do you think -- in your opinion, do you believe that one
well to 80 acres as proposed here will effectively drain all
recoverable oil under the 80 acre tract, or under 80 acres of
oil if you want to put it-on that basis, in attempting to get
away from correlative rights and move -- say you got Jim Doe's
oil, some of his oil, and he got some of yours. In any event,
one well, rrcardless of how it is located, will «ot, in your
opinion, regain effectively all recoverable oil under 80 =cres?
‘4 No, it won't. It will not.
2 You base that opinion upon both the geological and engineer-
ing date that has been available to you and wnich you have
hesrd here today?
4 T do.

MR, ADATIR: T believe we have no further questions at
this time. I would like to offer this exhibit in evidence.

ClilM, SHEFPARD: It will be received,

(Tex.-Pac. Exhibit No, "Q"

received ia evidence).



IR. McCORMCK: 4ny quastions that anybody else has
of Mr. Schaehle?

}R. ADAIR: 1If the Commission please, I would like at_
this time to make sure I have introduced all exhibits -- that
all exhibits I hsve introduced are offered in evidence.

MR, McCORIICK: All of the T.P. Exhibits, from "a" tb
"e" have been admitted in evidence.

MR, ADAIR: Thank you.

FR. McCOR:ICK: IMr, Adair, kr. Spurrier wants to ask
you some guestioas,

}R. 4DAIR: Yes, sir.

iR. SPURRIER: Does the recnrd show that you just showed
that 80-acre spa2cing would limit correlative rights?

FR. ADATIR: No, I didn't intend to leave that impres-
sion. The impression I got from the Amerada questins and
answers was that they were disregarding propertv lines in fix-
ing their drainage pattern and drainage area, and I questined
whether or not that was proper.

MR. SPURRIER: Thank yvou,

MR, McCORMICK: Any other witnesses, Mr. Adair?

MR, ADAIR: No further witnesses.

MR, KELLOUGH: I would like a five minute recess, and I
believe we would like to put on a rebuttal witress.

COMM, SEEPAKD: Very well. We will have a five-minute
recess at this time,

(Whereupon, at 4:00 o'clock, P.M., a recess was taken,
the hearing being re-convened at 4:05 o'clock, P.k.).

COiM, SEEPARD: The hearing will come to order.

AEBUTTAL
C. V. MILLIKAN
having been first duly sworn, testified as follows:

[eT4



DIRECT EXAMINATION

Q (By Mr. Kellough) Will you please state your name and oc-
cupation to the Commission?
A My name is Millikan -- initials C. V.

MR. SPURRIER: Mr. Millikan has quglified many times
for the Board. It is not necessary to qualify him.

MR. KELLOUGH: All right.
Q (By Mr. Kellough) Mr. Millikan, in your opinion on this
Bagley Reservoir, will one well adequately and efficiently drain
an ares of at least 80 adres?
A I believe it will,
Q Would you care to make any statement to the Commission in
.explanation of your conclusion?
A I think we have several points that indicate that it is a
good water-drive reservoir., I don't believe there has been
any controversy of the testimony that it is a rather -- that
it is permeable, I would say more-than-average permeable reser-
voir. As a general rule, we find that low gas-oil ratios are
present where we do have a good water drive, that in itself
not beinz conclusive, however; but as a general rule that con-
dition does exist.

We have a pressure there that is about equsl to hydrostatic
head and about normal for that depth of reservoir. We have found
a good quantity of water to the side and below the oil reservoir
itself. The indications, I believe, are fairly good that we
have a large aquafer, althovgh we don't have sufficient control
to demonstrate it definitely. We hsve, also, some other pools
established in that same stratographic position that is the top
of the Devonian in this general area, ard on two of those, I think

we have evidence of a2 2008 water drive. One Hf thoee ie Crocte



roads. I am not familiar too much with the detail of that,
but it is my understanding there has been no declining pres-
sure in the approximate year and a half that those wells have
been in. I believe two of them are producing some water and
the dry holes that have been drilled around them have shown
evidence of an ample quantity of water. That also has a low
gas-0il ratio, but not as low as is present in these Bagley
wells.

This field on which we have more history is just across the
state line in Texas, in which there are eight wells ia the field,
which has been developed on 80-acre spacing, and that pressure
under an allowed of 240 barrels a day on the 31 a day allowed,
did have a little decline in pressurej;earlier this year when
the production was reduced we had an increase in pressure, dur-
ing the first eight months of this year. I think, combining all
of that gives very good evidence that it is quite reasonable to
expect a good water drive in the Bagley.

%2 Mr. Millikan, do you have any comment which you wish to make
to the Commission with reference to the testimony regarding the
dense areas which appeared in the core analysis introduced by
the Texas-Pacific Coal Company?

A& Well, those dense areas are, I think, as they stated, not
anything unusual in these Devonian reservoirs, or for that mat-
ter in lime reservoirs, or for that matter, in any reservoirs.
We have areas or intervals or stratums of varying permeahility,
and very often the strata is of greater or lesser thickness
that might not even show any presence of oil, which I believe
in our examination of sanmples heve rather consistently shown
0il and T think the permeabilities have been, perhaps, too low

to pget anv anpreciable amount of di1l. T think probablv some nf



the testironyg might be a little misleading regarding continu-
ous or discontinuous, or uniform porosity and permeability. I
think, it seems to me, in suiming it up that there was not a
clear distinction between vertical permeatility 2and horizontal
permeability.

Now, it 1s quite true, as was testified, I believe, by M.
Schaehle, or Mr., Carter, or perhaps both, that where we run
intc these dense areas, that we probably dc not hsve verticsl
rermeablility through those. In other words, this water thst
exists apparently entirely under this structure -- the water
movement is not directly vertical. T don't beliwe the point was
made clear, but T think that we do have lateral permeability
through this reservoir. In the first place, that is a common
thing to expect in reservoirs. We have that in all reservoirs,
and I think the concrete.evidence of that is the fact that we
do have an accumulation of oil above water, with such evidence
as we have being that it is a a relatively flat or level water
table. And if we didn't have a continuous permeability through
there, then how did the oil all get up there just in thils, as
someone referred to this morming, equivalent of a bowl turned
upside down. And if we are going to have a water drive, which
I think all have indicated probably exists -- and if you are
going to have a water drive, you have got to have that continu-
ity of permeability throughout the reservoir.
¢ I have one further question, Mr, Millikan. Do you have any
comments which you care to riake as to whether the 80-acre spac-
ing pattern, whieh has been proposed by Amerada, will result in
a disruption of the correlative rights of the parties in the
pool, which could be remedied by any other spacing program?

A I do not see that 80-acre spacing, or 160-acre spaecing, or

Q9



Y0-acre spaciﬁg or 10-acre svacinz, ch=znses that picture at
all. Certainly we hoave -- ir any oil pool, we reach the edge
of the pool, and we find certain parts, whatever the spacing
unit may be, thst probably lie beyond the limits of oil produc-
tion, or beyond thes limits of economiec o0il production. There
may be some 0il there, but it is not economic to drill. Then,
that is, for all practical purposes, it becomes the limit of
the ponl. And there were no land lines there when that oil
pnol was formed., They have been put there subsequently, and
they, as a general rule, are curve lines, as has been indicated
in the testirony here; and regardless of the gpacing, I think
th=t those sare conditions will exist. And the fact that we
cannot recover all of the oil by 80-acre spacing, I don't see
that it introduces any problems that wouldn't exist under any
other spaciang unit.
%+ Then, in your opinion, the spacing pattern which we have
presented here will not prevent any of the owners in that reser-
voir from obtaining their fair and equitable share of the oil
in the reservoir?
4 T think th-t under the recommendations that we have made
here as to pacing and allocation, they will provide each operat-
or, each land owner, each royalty owner, the opportunity to
obtain his falr and equitable share of the oil from the reser-
voir,

MR, KELLOUSF: That's all.

CROSS =XAMIMNATION

¢ (Ry Mr. Adair) Mr. Mllikan, do yosu know what the virgin

bottam-hnle pressure in this reservoir was?
A About -- I believe according to Mr. Christie, it was 4261.

% For your information, and Mr. Schaehle can verify this, the
bottom-hole pressure in our well was 4390.

A What depth?
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MR. SCHAEHLE: We may be able to correct that., It is ~=-
24 feet from total depth of State B 1, is 10,890.

THE WITNESS: Well, that would show a little higher pres-
sure than ours, reduced to the same datum.
Q (By Mr. Adair) Well, reduced tn the same datum, what would
4390 be in the BR.T.A. well?
A 44 -- about 4407,
Q 4407, and Mr. Christie testified that after 4 months' pro-
duction, the bottom-hole survey was run, and what was the
bottom-hole pressure?
A L2477,
Q Will you substract those and give us the drop of the pres-
sure -- the drop of the bottom-hole pressure in 4 months!
production from your B.T.A. No. 1 well?
A Now, you want the difference in pressure?
Q@ The drop in pressure.
A You want the difference?
Q Assuming you converted our 4390 to whatever it was for your
B.T.A. well, did you not?
A I'm assuming your pressure is correct.
Q@ And assuming our pressure is correct,
A That would be a decline of 260 pounds,

Q In four months' production?

A And assuming your pressure is correct.
Q I=s-such a decline alarming?
A Not to me, because I doa't believe it exists that much.
Our own pressure, taking the same pressure element, gets a
variation of difference in pressure in the well there on the
order of a quarter and a half of a percent.

Q You don't mean to say, at the same subsea datum point in the
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reservolr that the pressure would be different, would you?

A I'm maintaining they will be the same.

Q Then what you don't have anv confidenc e in is our bottom=-
hole pressure, is that correct?

A Well, I don't thimk I would go that far., Maybe our pres-
sures are wrong. But at least, they were taken with the same
instrument and relatively they ought to be about correct.

Q Well, assuming such a drop, would that not indicate that
the water drive is not as effective as you have --

MR. KEELOUGH (Interrupting) Well, he is asking the wit-
ness to assume a set of facts which the witness has said does
not exist, or rather, which the witness did not admit.

MR, McCORMICK: That is improper =--

GOV. MABRY (Interrupting) We can't hear counsel. We
can hear the witness clearly, but not counsel,

MR, ADAIR: Sorry, Governor. I asked Mr. Millikan to
correlate the bottom-hole pressure found in our well to be
4390 pounds, into the pressure he would expect to find in his
well at his depth, and he got a pressure of W4+07 pounds, I be-
lieve. Mr. Christie testified that after four months' produc-
tion, they took a bottom~hole pressure in the 2.T.A. well,
which is the well we are talking about; and he found it to be
4200 and what?

THE WITNESS: 47 pounds -- L4247 pounds.

MR. ADAIR: 4247 pounds, a decline in pressure, not based
upon assumption, but based upon actual pressures found at the
subsea datum of the B.T.A. Well, resulting in a decline of pres-
sure of how much? How many pounds, ir, Mllikan?

THE WITniESS: Well, the difference in pressure is 260

pounds.
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MR, ADAIR: A decline irn pressure of 260 pounds after
four months' production.

TEE JVITFESS: BEut that is not the decline in pressure,
in my opinion, because the aecline which we found between sur
original pressure and the pressure after four md>nths produc~
tion, was only a difference of 14 pounds, taken at the same
level and with the same instrurent, wrnich is as close =zs you
can read pressures at a pressure -- that is, a2s close as the
instruwrent can be read.

3 (Bs M. Adeir) Now, my next question, t> zo on, kr. Killi-
kan, either you or anyone who knows, }r. Kellourh, csu answer,
To save time, I don't want to have to read the aovplication of
Amerada here, Will one of you tell me whether or not your
applicstion for this hesring made any request for definite
80-acre units such as you have asked for today, based upon the
east and west 80s of a 160-acre tract?

MR, KELLOUGH: The application speaks for itself and the
testimony is all in.

M. ADAIR: I was trving to save time. I guess I'll
have to read it.

GOV, FMABRY: Somebody can tell us that. Your testimony
is in. Wwhat did you show?%

MR. McCORMCK: The application speaks for itself.

GOV, MABRY: True enough. and we'll get into that if
you don't know.

FR. ADAIR: That's perfectly all right.

MR. KELLOUGH: The application asked for 80-acre pro-
ration units, and we did not, in the application, recite the
description of the particular units, but we did describe the

location of the wells which we were asking, or requesting the
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hearing on,

MR. ADAIR: That answers my question perfectly. Thank
you.
Q (By Mr. Adair) Now, Mr. Millikan, will you refer to the
T.P. Exhibit on the far left over there, No, "C"? If you will
refer to the T.P. lease shown here in yellow, which is shown
on this map as being T.P. Lease, NO. 211, being the E4NwW$ and
the NWiNE{ of Section 2, 12 South, 33 East, you will see from
that Exhibit that that is all one lease, will you not?
A That is the way you show it on the map.
Q Well, assuming that to be true, Mr. Millikan, based upon
your application as originally filed, is there any reason why
T.P. cannot form its 80-acre unit out of these two quarter
sections of 240-acre tracts, which would be the NE{NW} and the
NW4NE4 of said Section 22
4 Is there any reason why that can't be done?
Q Yes,
4 I don't know of any.
2 Still, here you come in today with your Exhibit "C", Amerada
Exhibit "C", or your map, and request that -- first let me say
the testimony shows, if the Commission please, a well now being
drilled by T.P. at this point, which is now 4,000 feet deep, or
vore; and your application here -- and what i'm getting at is
that you have stated in your testimony that you thought this
was fair from the standooint of correlative rights to the
operators. You have requested that the T.P. take in Amerada,
wilch owns tihis leszse, the NELNEz -- us a partner, and form an
80-acre unit, taking the 4O acres off of the 120 acres which
we had there, together, and form with Amerada an 80-scre unit

as shown by our dotted lines here on Amerada Exhibit No. 1.
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A That was our recommendation. We did not say it was a re-
quest. That was our recommendation only.

MR, ADAIR: The notice of this hearing, if the Commis-
sion please, if I may so state, which did not, in my opinion,
encompass a pooling or a unitization hearing; and the result
of the adoption ~- the result of such a proceeding by Amerada
here, if adopted, would be the first step for such a request
for unitization., We have conformed, if the Comricsion please,
in drilling of tnis well, to the proposed pattern. At the
time we started the well, we had no idea at all that they would
ask for east 80s and west 80s of guarter cections. We have
80 acres up there.

MR. McCORIMICK: Mr. Adair, the application asks only
for 80-acre spacing, and this tendered Exhibit here, No. 1,

I believe, merely suggested a pattern; and the Commission, if
it should adopt 80-acre spacing, could adopt that pattern, or
any other pesttern it wanted to work »ut,

MR. ADAIR: I'm just pointing out the Amerada proposal
that they proposed for the pattern to be formed as shown on
the Exhibit, which would require vnitization.,

MR, McCORMICK: That's right.

L (By Mr. Adair) Mr. Mllikan, if I may direct your attention
here to the Texas-Paclfic Exhibit No., "O" --

A (Interrupting) As superimposed on Exhibit "B"?

Q@ Yes, sir. Referring here again to Texas-Pacific well C.S. 1,
which is now drilling, and Amerada's 4O-acre tract immediately
to the east, would you say tuat, assuming this contour map to
be correct, would you say there was as much oil under the
Amerada 40-acre tract as there is under the Texas-Pacific 40-

acre tract?
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A I don't know., If you want to make some point of that,
why, I'11 take either side of 1it.
Q@ I am not referring to taking some point of it, Mr., M1lli-
kan; I may ask you a question., Assuming the comtour lines are
correct, would you say or wouldn't you say there was less oil
under the A4merada tract than there would be under the T.P.
tract?
A4 Well, I think the point you make, Mr. Adair, that you =-=-
¢t (Interrupting) Wwell, can you answer the question, Mr.
M1likan?
A No, I can't answer directly; but I would say there is a
possibility there may be less.
T Thank you.

Mi. ADATIR: That's all,
A (Continuing) Is that all thet you wanted? BRut there, that
same thing might apply to any other set of contpurs that may be
assumed or eventually proven in regard to that lease or any
other lease in the field, the same as it exists in any other
field in New Mexico, or in any other psrt of the country.
Q That's right. Well, while we are talking of fields in other
parts of ‘the country, other than the 2. T. A. or the Fightower
area, other than the Crossroads area and other than the Jones
Ranch Field that you mentioned in Teixas, do you know of any
other Devonian field in New lMexico or Texas that hos been de=-
veloped on 80 acres fixed-pattern spacing?
4 No, I don't have knowledze -- I don't know of any others,
but I think probably tnere are others that would be just es

well off had they beern developed on 80-zcre spacing. The mere
fact thet they have been developed on 40-acre spascing is not

prima facie evidence that they may not have been developed with
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equal equity on 80-acre spacing; nor des it also prove that

they might not have done better had they drilled on 10-acre

spacing.
MR,
M.
MR.
MR.
MR,
MR.
MR.
MR,

Gov,

want to.

ADAIR: Thank you, sir. That's all.

KELLOUGH: That's all.

McCORMICK: Any other rebuttal witnesses?

KELLOUGH: No,

McCORMICK: Does counsel wish to make a summation?
ADAIR: Texas-Pacific does, yes, sir.

KELLOUGH: Yes, I think so.

McCORMICK: Do you want a slight recess to prepare?

MABRY: Take a four or five-minute recess if you

(Whereupon, at 4330 o'clock, P.M., a recess was taken,

the hearing being adjourned following statements by counsel).
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I HEREBY CERTIFY, That the foregoing transcript
of proceedings before the 0il Conservation Commission
of New Mexico in Santa Fe, New Mexico, on December 20,
1949, is the true record of such proceedings to the
best of my knowledge, skill, and ability.

Dated at Albuquerque, New Mexico, this 27th day
of December, A. D. 1949,

Reporter.




