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BEFORE THE OIL AND GAS CONSERVATION COMMISSION

OF THE STATE OF COLORADO

THE PURE OIL COMPANY, AS UNIT OPERATOR )
OF THE ADENA "J" SAND UNIT AREA, APPLI- )
CATION FOR AMENDMENT OF FIELD RULES FOR )  CAUSE NO. 26
THE "J* SAND, ADENA FIELD, ESTABLISHED )
IN ORDER NO. 26-27, )
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PURSUANT TO NOTICE TO ALL PARTIES IN INTEREST,
the above~entitled matter came duly on for hearing at
the State Capitol, Room 243, Denver, Colorado, at the

hour of 10:00 o'clock a.m., July 2, 1956,

BEFORE:

Mr. Werwick Downing, Chalrman

Mr. H., C. Bretschneider, Commissioner
Mr. F. M. Van Tuyl, Commissioner

Mr, Prescott Eames, Commissioner

APPEARANCES:

Messrs., Ted Stockmar and W. T. Butler,
Attorneys at law, for the Pure 0il Co.;
Frederic L. Kirgis, Esq., Denver, Colorado,
for Petroleum Inc.;

A. J. Jersin, Denver, Colorado, Deputy
Director; ‘

Sam Freeman, Esq., Denver, Colorado, for
the 011 and Gas Conservation Commission.
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WITNESSES: DIRECT CROSS REDIRECT RECROSS

For the Pure 0il Company:

William L. Horner 17 33 59
John R. Weyler 60 98 132 135

For Petroleum Ing.:

Herman H. Kavaler 143 187
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EXHIBITS: IDENTIFICATION

For the Pure 0il Company:

1 thru 3 17
. 85
6 and 7 87
5, 8 and ¢ 89
10 thru 12 9l

For Patroleun Incorporated:

1 1hl
2 171
& 178
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CHAIRMAN DOWNING: I ?hink Mr. Bretschneider
will soon be here., In the meantime let's enter
appearances, Will you enter appearances?t

¥R, KIRGIS: Same appearance for this next
matter,

CHAIRMAN DOWNING: This is a hearing in case
No. 26, Adena; the Pure 0il Company, as Unit Operator
of the Adena J Sand Unit Area, application for amendment
of field rules for the J sand, Adena Field, established
in order No. 26-27,

MR, KIRGIS: 1Is Mr. Bretschnelder coming?

CHAIRMAN DOWNING: Go ahead with your
appearances.

MR. KIRGIS: TFrederic L. Kirgis appearing on
behalf of Petroleum Incorporated.

CHAIRMAN DOWNING: You are appearing for
Petroleum Incorporated?

MR, KIRGIS: Yes,

MR. STOCKMAR: Ted Stockmar appearing for Pure
0il Company as unit operator and Mr. William T. Butler,
counsel for Pure 011 Company, also is appearing.

CHAIRMAN DOWNING: Just the two of you

appearing?

MR, STOCKMAR: Yes.
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CHAIRMAN DOWNING: Is anyone else appearing in
this matter? (No response.) Is there anyone slse that
wants to be heard? (No response.)

Pure 0il Company will start out, You are the
proponent'here?

MR. STOCKMAR: Yes, sir.

CHAIRMAN DOWNING: How long will you take?

MR. STOCKMAR: Ye expect that our direct
testimony will take at least an hour, sir, possibly more.

CHAIRMAN DOWNING: An hour?

MR. STOCKMAR: Yes, sir.

CHAIRMAN DOWNING: How long will yours take?

MR. KIRGIS: We believe that ours will take
an hour, pe:ha.ps g little more depending upon the cross
examination,

CHAIRMAN DOWNING: We always like to finish at
noon if we can. Do you want to swear your witnesses?

MR. STOCKMAR: Yes, I think we could swear
witnesses., If Mr. Bretschneider is coming, I would
certainly like to walt for him.

MR. KIRGIS: Do you want our witnesses sworn
at the same time?

CHAIRMAN DOWNING: Yes.

(Messrs, Horner, Weyler and Kavaler were duly



SWOrn, )

(Discussion off the record.)

CHAIRIMAN DOWNING: Mr. Bretschmeider 1s here
and you may now present your case, We want facis, but
we don®t want a lot of repetition. All right, proceed,
Hr. »tockmar.

COMMISSIONER BRETSCHNEIDER: Before you
proceed I would like to ask whether or not anyone objects
to the new rule we have which permits the Commission to
hold a hearing with one or two, or less ithan a quorum of
commissioners? Is that the reason you couldn’t proceed?

CHAIRMAN DOWNING: Well, it has always been
our pol;cy if we could to have a Quorum on important
matters, ‘

MR. KIRGIS: Mr. Chairman, we certainly prefer
to have a quorum here for the purposes of this heéringo

COMMISSIONER BRETSCHNEIDER: You would prefer
a quorum? -

MR. STOCKMAR: Yes, sir,

COMMI SSIONER BRETSCHNEIDER: I just wanted to
ask the question because we tried it out and 1t went
along all right; and 1 wanted to know if anybody

objected to it to see if the rule is any good or not.

CHAIRMAN DOWNING: Procsed.



MR, STOCKMAR: Mr. Bretschnelder, in awalting
your arrivale—=- |

CHAIRMAN DOWNING: Telil us what % 1ls sbout.

MR. STOCKMAR: ~--we have sworn in the witnesses
and done some of the preliminary matters already.

COMMISSIONER BRETSCHNEIDER: All right.

MR, STOCKMAR: Gentlemen, as I stated, I am
here in behalf of the Pure 0il Company as unit operator

representing all but one of the eighty-some working

interest owners in the Adena Fleld. We are here today
to seek a revision of Rule &4 of your existing order 26-27,
which you will recall was promulgated simultaneously with
the order adopting and approving the "J" sand unit area.
You wiil also recall that at the ugit hearing
we agreed to the present Rule 4 only tentatively and
voiced our objection fo; the record to the long ternm
continuity of that rule. We are here today to propose
a substitute rule which we believe to be much sounder
and to accomplish the two important things of waste
prevention and protection of correlative rights.
It has been obvious throughout this entilre
proceeding=—-
CHA IRMAN DOWNING; First may I ask what change

in the present rule, what change do you want?



MR, STOCKMAR: I will come 1o that, sir, It
has been obvious throughout this entire proceeding that
the ultimate benefit to the state and the operators
could be &schieved only under complete unitization,

FFor fthat reason on June 29th we again extended
to Petroleum Incorporated an invitation to join the unit.
We are expecting to proceed with water flooding on some
basis In the near future. To make it attractive to
Petroleum Inc. we offered them a participating percentage
which was the equivalent of all that we might hope to
galn by unit-wide water flooding as against partial
unitized water flooding,.

Now, that offer; that invitation, has not been
accepted and we must now for‘the record withdraw it on
the terms made. We again extend; however, the invitation
at any time for Petrolsum Inc. to apply in accordance
with the unit agreement and seek admission.

The existing Rule 4 provides for a limitation
on production of 125 barrels per day oxr 150,000 cubic
feet of gaé, whichever is produced first. It also
provides for a rather restricted method of allocating
or transferring the allowables to the more efficient
wells, |

These rules were a carryover from the rules



which existed prior to unitization and the change in
the mode of operation and the general fact situatlion of
the field is such that these rules are becoming
increasingly less applicable to the type of operation
which we have,

The rules which we are proposing require the
calculation in great detail, which we have dons, of the
oil and gas, the hydrocarbons originally in place in
the reservoir. -We seek a limitation on the production
on a field-wide basis. We seek g division and an
allocation of the daily production of oil and gas in
relationship to the original gas and oil in place in the
reservoir. You may hear as a rebuttal to our proposal
that this is a unique and new type of order. We, however,
feel that you have a unique opportunity here and that
this particular fleld has had a unique history. From the
earliest stages of development here there was complete
cooperation on the part of all of the interested parties
in moving toward unitization and unit operations. The
01l and gas in place calculations were mutual efforts.

WW/e do not deny the right of the others to now attack
them, but from the beginning this fileld has been developed
and operated in a constant movement toward a division on

the basis of oil and gas in place.




You may also hear the charge that the rules
are extremely complicated and difficult to administer.
We will admit that the caloulations and determinations
that go into the rule are difficult and we have worked
on them for six months-~if not for two years--but, the
rule itself is as simpls or simpler than the existing
rules,

The rules which we have to offer and the
tegstimony which you will hear is entirely consistent
with the approach and the testimony that we used at the
unit hearing. We agaln will bring back the same two
witnesses that spoke then and incorporate a substantial
amount of their prior testimony in this matter without
unnecessary duplication, I would like po make one polint
clear with respect to the two witnesses. In the enormous
amount of work that has been done 1t has been necessary
over the past several years to divide that work, and I
willl 1imit the direct testimony of each of the witnesses
to particular phases, and I would like alsgo to limit the
crﬁss examination of those witnesses to the work which
they have doms, |

Now, without more I would like to eall
Mr. W. L. Horner a8 our firat witness.

CHAIRMAN DOWNING: You haven®t a copy of the
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proposal?t

MR, STQCKMAR: The copy of the proposed rule
was submitted to you gentlemen as a supplement to our
application and each of you should have a copy. Do
each of you gentlemen have a copy of our proposed
application with the rules?

CHAIRMAN DOWNING: I don't seem to have it.
Well now, do you want to make a statement?

MR, KIRGIS: Mr. Chairman, I would like to
inquire whether it is the pleasure of the Commission
that I make an opening statement or whether you prefer
that I reserve it until the time for our case to be
prasented,

CHAIRMAN DOWNING: I think we would like to
hear from you now 80 we will know the lssues.

MR. KIRGIS: As has been stated by Ur,
Stockmar the present order provides for 125 barrels per
wall limitation, and a limitation of 150,000 cuble feet
of gas per well. Presumébly in a given day thg wall
would have to be shut in when it reaches either of those
limitations. Basically it is the same type of order
not only as existed in Adena prior to unitization, but
it is also basically, I think, the same type of order

which hag been commonly accepted and applied by the
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Commission in the entire Denver-Julesburg Basin.

Actually, under the formuia wiich 1s LoWw
proposed, wnich is based on origlnel oil in piace, as I
understand it, and results in & formula which must be
applied by calculation to determine thse amount of
productlon wnich may e allowed to any given well or any .
given operator, though the applicatiou liseli does not
put pencil to it and turn up with a figure, if my
mathematics are rignt, and I believe they are, at least
I have checked them, in this instance adoption oi the
proposed rule would result in reducing Petroleum
Incorporated®s percentage of iotal field production
from a current approximately 15% down to 7.2%., In other
words, under the rule which exists today Petroleum Inc.
is permitted to receive a litile over twice the amount
of production which 1t could recelve under the proposed
rule.

Now, that to Petroleum Incorporated 1is
obviously an important thing according to our calcula-
tions, and the testimony, of course, will go 1nto these
matters. We are talking of something in excess of a
thousand barrels a day of Peiroleum Incorporated's
production, which under this order would be removed

from Petroleum Incorporated and glven to the unit; and
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in that connection it is our position that the problem
which you have hers is mereiy the problem of a two-lease
field. 1In other words, the unit, despite the fact that
it has so many working interest owners admitted to 1t
and so and sc¢ many royalty owners admitted to 1t, is for
purposes of opefation of its pool merely one leasse,
and the non-unitized tracts all under a common operating
arrangement are a second lease, so that actually our
practical problem here is Jjust as simple as I stated 1it,
that it amounis to taking a little over 1,000 barrels of
production from one leasge and transferring it to anothero.
As we see it, the problem of this Commission
is to determine whether waste exists, and if one of these
pystens results in waste, then I take it that the Comnm-
ission has the authoritiy and the responsibility to deny
that particular sysfem or that particular order, and 1%
will be for this Commission to determine whether that
order which must be deniled is the one which is now
proposed or,'on the other hand, the one which is currently
in force and effsct, and which the unit operator wants
to displace,
Now, as 1 see 1t, Pure has as unit operator--
I speak bf Pure and I do it in its collective capacity

as unit operator--Pure has, as I see it, the duty of
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proving that the present order does not prevent waste.
Perhaps 1t has even the duty of proving that the present
order does create waste in order to justify the adoption
of a new order. I think also that they must have a duty
to prove that the present order affirmatively does not
protect correlative rights, if there be waste.

We beiieve that they cannot prove that the
present order creates waste. We believe they cannot
prove that their proposed order would be effective in
preventing any waste. We Just don't think there 1is
waste, and we certainly don't think that the proposed
order would tend to cure any waste which may exist-under
the existing order.

This, as the testimony will show, is baslcally--
at least our testimony will show--that it is basically
a reservolr operated through a gas cap mechanism., That
ls important in the analysis of the operation of the
podl and the effect on the pool of the two orders under
consideration, the current order and the proposed ordsr.
In effect, the proposed order will limit the production
0of oll from certain propertiee which we may gererally
speak of as edge propexties; down strueture proparties,
in any event., They will do that by transferring an oll

allowable to, generally speaking; properties thet aro up
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structure properties,

We believe the testimony then will show that
from a technical standpolnt that 1s exactly the wrong
thing to do in a field where you have a gas cap mechanism
if your own objlective lg--as this Commission®s is, of course-
to secure the greatest ultimate recovery and to prevent
waste. We believe that Pure will not be able to meet
these various requirements. We want to emphasize that
the order which is proposed by Pure is conirary to all
former orders of this Commission not only in this field
but anyone in the Denver-Julesburg Rasin,

We wish 1o point out that it is unique;so far
as we know, even outside the State of Colorado we don't
think an order of this type has ever been entered anywhere,
and we also want to point out that various proposals
which have been made in connection with negotiations for
the unitization and so on have never been so stringent
a8 10 inslst upon one factor only for determining parti-
clpation in production, that one factor, as in this
instance, being original oll in place, without refereﬂoa
whafsoever to position on structure or capability to
produce of any given well or property, and our case will
be dirscted toward these points.

MR. STOCKMAR: Do each of you gentlemen have
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a copy of our proposed application? I do have some
extra coples here. A considerable amount of work has
been done, engineering work, since the submission of
this proposal. It has been in your hands for approxi-
mately a month as well as in the hands of Petroleum

Inc, I would like now to call your attention before

we proceed with lir. Horner to Rule 4 appearing on page

3 of the proposed order. Thils is the rule which permits
the transfer of allowables between wells within any of
the tracts. The additional work which we have done
since submitting this now compels us to withdrasw the
proviso which appears as the latter part of the proposed
Rule 4. It places a restriction on the transferability;
as our witnesses will show; i1t may prevent the proper
operation of the unit tract and the most efficlent gas-
0il ratioes.

Beginning on the fifth line with the word
“provided" we are now deleting the remainderof that
paragrsph from our proposal.

COMMISSIONER BRETSCHNEIDER: The fifth line 6f
the old rulet

MR. STOCKMAR: The fifth line of the proposed

rule,

COMMISSIONER BRETSCHNEIDER: You are doing
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what now?

MR. STOCKMAR: Deleting from ®“provided"™ to
the end of the rule. Gentlemen, we have put some of our
exhibits into book form fdr your convenlence here and
we will introduce them ag they come along.

Mr, Hormer, our first witness has appeared
before you. I would like to call him and have him
qualified; or his qualifications accepted, whichever 1s
sultable hers, |

MR. KIRGIS: There is no need to qualify ths
witness ags far as Petroleum Incorporated ;s goncerned.

MR. STOCEMAR: Before asking Mr, Horner for
any testimony I would like to introduce Exhibits 1, 2
and 3. Exhibit 1 is the Core Laboratories Incorporated
report of October 8th 1954, Exhibit 2'18 the largs
connate water curve which we have mounted on the left
on the board (indicating). Exhibit 3 is the solution
gas-o0il ratio curve. These are respectively Exhibits 1,
2 and 3 that were submltted at the unit hearing; and we
have in effect brought them back for your convenlence
and for use by Mr, Horner.

MR, KIRGIS: I am sorry to interrupt, but I
think we can just concede the admissibility of those if

I ask this question: They are the same exhlibits which
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were introduced at the unitization hearings, is that
correct?

MR. STOCKMAR: Yes.

MR. KIRGIS: Without alteration in any way?

MR. STOCKMAR: I note that the Ixhibit No. 3
hag been updated.

MR, KIRGIS: If it is the same one thers is no
objection,

MR. STOCKMAR: GExcuse me; it is dated. Those
are the same exhibits. |

MR, KIRGIS: There is no objection.

WILLIAM L. HORNER |
called as & witness on behalf of the Pure 0il Company,
being first duly sworn according to Iaw; upon his oath
testified as follows:

DIRECT EXAMINATION
BY MR. STOCKHMAR:

Q Mr. Horner, will you please make a general
statement with respect to the nature of the reservolr
which we are talking of here today?

CHAIRMAN DOWNING: I think the witness ought
to come up here.
MR, STOCKMAR: Pardon me,

A Gentlemen, if you will refer to the map that
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you may have of the field, we can describe the fleld
very briefly with respect to the rules applied for.

You should note that the Adena *J" sand pool 1is of a
general shape oval north and south and the oll and gas

ls confined by the pinching out of the sand in all
directiona around the fleld with the exception that water
is found underlying the 611 on the northwest.

The entire eastern one-th;rd of the pool is
flanked by gas. The entire oil and gas pool ls featured
by a gentle tilt of the top of the sand from the east
down to the west at a slope of forty feet per mile.
That's about a quarter of an inch per yard gentle slope.

Under the original method of production fhe body of
gag lying to the east of the o0il in contact with the
0il would have been produced without driving much of the
0il; however, under unit operation we have an opportu-
nity for the best use of each well to attempt to obtaln
ten million barrels mofe 0il than could have been
produced without a unit operation.

The original gas area would be utilized to
drive as much oil as possible to wells that are
selected anm periodically re-selected and sometimes re-
worked, all of it controlled on an ideal englneering

basis.



19

Q Mr. Horner, in our proposal we have asked for
a limitatlion on oil production of not in excess of
15,000 barrels pér day. What are the considerations
that are proper for the Commission to make in arriving
at and Justifying such a limitation?

A Well, first you should consider I Dbelleve the
upper limit of a pool rate. The upper limit ought to
be so0 that no gas is unnecessarily flared. This fleld
ls produced as an oll pool and therefore the most prac-
tical way to regulate and control gas waste 1s through
an oll allowable for the entire pool.

Now, also, you should considsr a lower limit,
and the lower limit should, of course, be sufficiently
high so that each operator should have an opportunity
to pay hils operating costs and a reasonable return of
investment and profit.

Now, the engineer's job is to help pinmpoint
where in between that upper and lower limit the ME:
should be set. This field is sulted for an MER determi~
nation, The amount of o0il from this pool ls influenced
by the amount of allowable set. Moderate oil producing
rates favor the opportunity to obtaln as much as possasible
of this ten million barrels of oll. A1 present this

opportunity would be hurt by high or excessive producing




20

rates. At lower rates you could have a more even sweep
and more efficient drainagse in the area swept. At higher
rates the pockets developed as they are now of low pres-
sure that will become more gassy and interfere with the
efficlient sweep. This unit was formed for the purpose
of promoting conditions to obtaln displacement of oil
by an effilcient sweep of elther gas or water. Reasonable
limitations as to the producing rate are implied by
adopting such a plan of operation as we have.

Q Mr. Horner, those are general conslderations.
Have you been able to make any sngineering calculations
to pinpoint the MER or the range of the 1imit on produc-
tion of oil?

A We have tried to determine an_exact HCR. We
Teel that sufficient performance data are nol avallable
at this time. We made material balance calcul#tions
based on presently available data, found no water drive;
thersfore, with no water drive you couldn’t allocate
the production for the field as a whole on the basis
of the water drive, like they do in Kast Texas.

The influence of gravity 1is likewise difficult

tq evaluate. The problem is complex, but thesg trends
and factors are evidenced in field performance. We

feel that the performance in the last slx months shows
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serious defects in the rules. Under new rules observation
- ghould be made of the performance of the pool to see
whether any rate that we'select ag a result of this
hearing is the proper rate. We fesl that Is probably

the proper way to determine the real MER for this field.

F¥ow, to be more specific, we can say that we
have gone a little further. The field 1ls featured by
govere hampering towards its objective of providing a
good frontal drive, and that is, it is hampered by
the fact that there are nineteen non-unitized wells and
there are twonty-two direct offset wells that are not
available at this time, a total of forty-one wells not
avallable for maximum and best engineering use,

Some of those forty-one wells are required to
produce more oil than they should, and some of them
are required to produce less o0il than they should if
the entire pool was operated on this ideal basis.

We would suggest that the twenty-two offset
wells to the non-unit wells, those twenty-two wells
belonging to the unit, should be gliven an opportunity
to produce their engineering best without transfer
limitations. The Commission can evaluate the effect of
the new rules l1f there 1s any hardship or difficulties

that are developed.
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Q Mr. Horner, since you cannot compute an exact
MER, what from your review of the field performance can
you state ought to be the range or the area within which
we establish the field limitation on oil?

A Well, something like this is happening in this
field (marking on board). There is waste that increases
as the gas-oll ratio goes up, whereas as the rate of
production goes up (indicating)--and it appears from
the observations that I have made that someplace in
here (indicating) around 15,000, maybe as low aé 12,000,
in that range the curve starts to break up and waste
begins to increase.

Now, that MER would-~or this point of waste
would change. Obviously i1f you delay any action towards
adopting proper field rules another six months, then
this curve would probably assume a different shape and
the waste would begin to break off more sharply at a
lower rate. At present the indications are that a lower
rate than the present rate would be better than the
present rate, which is something around 15,000,

Q What is your speciflc recommendation with

respect to the limit on oil production on a pool or field-

wide basis, Mr. Horner?

A Well, it would depend on the rules that are
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adopted really. Under the present rules I should think
it would be well under 12,000 barrels per day to bs on
the safe side to prevent waste, Under the proposed rules
with unlimited transfers I think that the 15,000 rate
could be reasonably attempied.

Q Ara these figures justified by the work which
you did many months ago with respect to Exhibit it

A Yes, in Exhibit 1, that’s the big blue report,
we made some calculatlions there that show what would
happen to the field without any unit or without any new
rules, the same rules that were in effect in the latter
part of "54., Under those rules the pressure was droppling
rapidly and would continuse to drbpo In another curve in
that same report we showed how we would calculate the
unit to perforw if we nad an entire fileldwide unit
operated on a completely sclentific basis, and there
would be less pressure decline and more recovery of oil
per pound drop.

Observing the behavior in the last six months,
it looks 1llke the field is producing someplace in between
what would happen 1f you had no restrictions, no unit
formed--gstrike that Yrestrictions®--no unit formed, and
only part way toward what the field would be producing

if you had had a complete fisldwlde unit. In other
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words, you are getting about half the benefit of a fleld-
wide unit, or a fraction of 1t.

Specifically we notice that, for instance, as
pressure decline is one of the measurements that you can
look upon as a measure of efficiency, from that stand-
point pressures fell about forty-two pounds so far this
year, which is about 61,000 barrels per pound drop. If
you had an 1deal unit and it started on unit operation
at the first of 1955 you would be getting about 100,000
barrels per pound drop. Without a unlt at all under the
0ld rules you would be getting about a 51,000 barrels per
pound drop, so you have got a galn here of something llike
twenty percent toward an ideal unit operation. It might
be 3 1ittle mors than that because you should take into
account that the field has declined since those calcu-
lations were made., In fact, there has been eighteen
months of production since the date of that forecast,
and that forecast then should be reduced downward. We
think that downward reductlion to the order of 15,000
barrels of oll per day 1s Just about the maximum, and
that careful study of the report will reveal that to
be a reasonable upper limit under the best rules that can
be devisged at this time.

MR, JERSIN: Mr. Horner, will you repeat what
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the 50,000 barrels per pound drop was?

A Yes, sir. 51,000 barrels per pound was about
what was forecast in the absence of a unit using rules
that were in existence in the last half of "54, whereas
actually in the last six months 61,000 barrels were pro-
duced psr pound drop and under an ideal unit more
likely around 100,000 barrels.

MR, FREEMAN: 61,000 1s under the present rules
for the unit?

A Yes, sir, that 1s an approximate observation.

Q (By Mr., Stockmar) Now, Mr. Horner, we will
leave to Mr. Weyler testimony with respect to contenm-
plated water injection, but if water injection is accom-
plished ;n the.field, do you see_in that any additipnal
reason for presently limiting the oll production from
the fileld?

A Why, certainly; this unit was formed ultimately
for water injection., All the operators had that in mind
and have had it in mind for a year and a halft in fact
for two years, and there is no need to hide from that
fact in considering regulations for this field. An
opportunity to obtaln another seventsen million barrels
on top of that ten million opportunity that is slipping

by, that seventeen million barrel opportunity will also
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8llp by if something isn®’t done to prevent dissipation
of the field conditions.

Q Mr. Horner, at the hearing on unitization
you testified with respect to the suitabllity of this
particular reservoir for water injection. Without going
into detailed testimony, can you still confirm the
testimony which you gave at that time?

A Yes, in spite of the continued decline in
pressure this reservoir remains highly sultable for
increased recovery by water Injection. The damage has
not been very severe. It is occurring daily. Actually
there is 6,700 barrels lost to the water flobd operation
for every pound of pressure drop in the field.

Q Do you meen an irrecoverable loss of 6;700
barrels per day per pound pressure drop?

A Yes, about that, Jjust due to the shrinkage
factor alone. There are other fastors that can be
considered, but that 1s enough to provide incentive for
all haste and good caution,

Q And it seems important to slow down the rate
of pressure decline in the field, does 1t not, sir?

A Yes, sir;

Q How can that best be accomplished, or let me

reframe that. Will the proposed limitation on oll production
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ald in accomplishing that?

A Yes, it would. It would tend to reduce ths
amount of pressure decline and reduce the amount of
shrinkage and non-recoverable loss that would occur
prior to the time water injection started.

Q This is hypothetical to some extent when we talk
about water injection, Mr. Horner, but I gather th&t
you can recommend a limitation on production even
though the field is operated only as a gas cap drive?

A Oh, yes, without considering the water injec~
tion, the field is being operated as a gas cap drive
and is sensitive to high rate of production.

Q Although we planned to have Mr. Weyler explain
the derivation of the gas allowable limitation waich
we have sought here, Mr. Horner, I would like to havs
you justify the existence of some express limit on the
amount of gas that can be produced from the field.

A Well, the unit proposes and proposed 1ln December
before the Commission as a part of its plan of operation
to use the gas sector--that's this eastern third of the
field-=to drive more o1l out of the reservoir. That
gas sector can be just as effective as if a tremendous
amount of gas would be injected., We are talking about

some forty billion cubic feet of gas originally occupying
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that gas sector. The unit proposes 10 conserve that gas
and to not produce its high ratio wells that are under-
lain by oil.

Now, the unit agreement ewards production to
these gas~producing tracts; that is, the oil that the
unit is awarded to produce, they give and turn part of
that to owners of gas-producing tracts. The right to
produce equitable shares of that oil should be extended
to those gas sector gas owners, the owners of gas in
the gas cap, because they have really contributed to
gonservation by joining the unit. Mr. Weyler will
develop the mechanism by which the gas allowable proposed
would tend to protect the correlative rights and assist
in dividing the gas and oil among the owners of the
entire reservoir. ‘

Q You are saying, Mr. Horner, that the owners
of the gas cap as such unitized or non-unitized, have a
right to produce gas, is that correctt?

A Yes, sir,

Q And 1f they choose to first move o0il with their
gas and then produce 1t through oil wells, that is also
thelr right but they should be given due credit for 1%,
is that your testimonyt?

A Yes, sir; actually--~
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Q Does the proposed, the rules which we are
proposing accomplish that?

A Well, to an important extent. They don't give
as much credit to the gas cap owner, however, as the
unlt is required to pay under its contract with the gas
cap owner.

Q Is there any other advantage in establishing
a separate gas allowable for the fileld?

A Well, by ordering a gseparate gas allowable
the Commission can regulate gas production separately,
possibly police the field to the extent that they could
reduce the total gas allowable if it becomes necessary
at any time to prevent possible waste. With a separate
allocation of gas, as has been proposed in these rules,
gas allowable could be altered without disturbing the
oil allowable,

Q Is the 1mposition of a gas allowable also
valuable in sllocating o1l and gas to thé various
tracts?

A Yos, 1t provides a means to properly allocate
to each unit or tract on a uniform basis so as to control
excessive gas production from local spots in the field
where excessive production of gas might be done in an

effort to obtain drainage of more oil without regard to
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gas waste, or without regard to uniform gas 1irailnags.

In other words, the gas aliowable would serve on a lease,
by lease by tract or unit, by a unit basis, so to serve
a8 an added precaution to prevent waste.

Q Then, summing up your testimony with respect
to allowables, do you recommend a pool oil allowable in
the range of 12,000 to 15,000 barrels per day and you
recommend that some gas allowable be separatelﬁ imposed
with respect to gas production from the fileld?

A Yes, sir,

Q Now, Mr. Horner, at the hearing on unitization
you testifisd at some length with respect 1o three of the
factors which the engineers must have to determine
hydrocarbons in place. The first of those was the
question of the limiting permeability. Without fepeating
all of your testimony, will you summarize your opinions
with respect to the proper limiting permeability to be
applied? .

A Yes. Throughstudy of all of the information
on this field, which was exceptionally complete, some
3,400 samplss of rock were examined, it was determined
that rock with permeabillty of 2.5 millidarcles or less
could be classified as non-pay material. That®s one of

the points that was stressed at the December hearing.
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Q That any particular section of rock with a
permeablility of 2.5 millidarcies or less was in your
thinking not considered as pay sandf

A Yeg, sir.

Q You also testified with respect 1o the gas~-oil
contact or the plane which exists or did exist originally
between the gas cap and the oll zone. Will you refresh
our memory as to what that was?

A Yes. A study of the fourteen wells that
penetrated the gas—bil contact found it at quite a uniform
plane, Other determinations made 1n the field confirmed
that, so that there was no queétion about a gas-o0il
contact being at 1663 feet subses. We understand that
the engineering comm;ttee adopted that figure in its
calculations after considerable additional study.

Q Mr. Horner, you also testified with respect
to the percentage of connate or formation water which
might be found at any particular ssection of sand and
its relationship to its height above the water table.
Will you briefly bring us up-to-date on that again?

A Yeg., Now, this rock that has permeabllity
of more than 2.6 millidarcies and which lies betwsen
the gas-o0il contact and the water table, is the rock

that contains the oil; but, it also contains water, and
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to determine how much water it contalns g chart of this
kind (indicating), customary in ithe industry, was
constructed.

W You are referring to Exhibit 27

A Exhibit 2 was constructed. This shows that
for a rock at a given permeability and a given position
above the water table the percentage of the pore space
occupied by water could be estimated with reasonable
accuracy. That was done, I understand, by the Engineering
Committee in its work of determining oil in place ithrough-
out the field.

Q In determining hydrocarbons in place you must
first find the rock that you ars talking about, then
find how much space there is for fluid, and then determine
how much of that fluid is oil and how much is water?

A Yes.

Q That is the reason for your preparation of
these curves?

A Yes, sir,.

MR, STOCKMAR: Now, gentlemen, that concludes

Mr. tlorner®s testlmony. Je offer him for questloning
by the Gomﬁission or crosg examination, and in deference
to Mr, Kirgis® reservation of six months ago, Mr, florner

is also avallable for cross examination on these matters
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which he disecussou at that time.
CROSS BXAMINATION
BY MR, KIRGIS:

Q Mr. lorner, am I correct in my understanding
that in your preparation of this proposed order you
worked on a basis of a field allowable as distinguished
from individual well allowables?

A Yes, 8ir,

Q Did you take into account in the development
of the formula which is included in your proposal, did
you make any study of the resulis of your proposal from
the standpoint of individual well allowables?

A Yes, I took that into account.

W In what way?

A We viewed that necessarily with high allowables
for the field as a whole, production of wells not suited
for high production would be required in order to prevent
drainage or to reduce drainage to a minimum, so there
would be a tendency with a high allowable to overproduce
gingle individual wells., That was taken into account,
for one thing.

Q Did you make a study of the effect on that
situation of the 125 barrel allowable under the now

existing order?
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A Yes. wlth respect to that order there are some
wells not capable of producing the 125 barrels allowable
efficiently.

Q Under the proposed order is there any fixed
limitation upon the productlon from one of these
inefficient wells to which you refer?t

A I don't think so.

Q@  In other words, the situation is the same under
the proposed order or the exlsting order in that regard,
is that right?

A Not exactly, but almost, You might say that
there 1s another feature of the proposed rules, and
that 18 that transfers of allowables on any tract or
unit would be permitted to the more efficisnt wells with
less restraliut than under ihe existing rules so that wells
that are capable of producing efficiently at higher rates
would be permitted to do so, but now a large number of
them are restricted and not permitted to produce at the
more efficient rate that they could producs at,

Q A rate in excess of the present 125 harrel
l1imitation, is that right?

A Qh, ves, sir, thers ara many wells capable of

producing efficlently in excess of the 125 harrels per

day -
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Q Now, the order which you have proposed--1
say "you have proposed,” I presume that you are a part
of the group which has studied and proposed this order--
the order which you have proposed would leave it entirely
to the operators, would it not, to determine what wells
should be produced at, let us say, in excess of 125
barrels, and what wells should be produced at something
less than that?

A I think they would have the initiative, yes,
gir, but not the control since it is my understanding
that these proposed rules would be administered by the
Commission and I have recommended that i1f it 1is possibie,
that these rules, that the effect of these rules on the
pertormance of the pool and 1its Iindividual wells should
be a continuing matter under the jurisdiction of the
Commission and a responsibllity of the operators.

Q Is there anything in this proposed rule which
gives to it, or reserves to the commission the authority
to control the rate of production from individual)wells?

A I thiink it is implied, but I don¥t know of any
specific determination; under the police power 1t hes
that power.

Q In other words, you are saylng that this

proposed ruie couxd be implemented by the Commisgsion at
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i1ts own initiative by controlling individual wells even
though the order 1tself gives it complete discretion %o
transfer allowables %o the opsraior any place he wants
to?

A I think both the operators and the Commigsion
would Jjointly bear the responsibility of any rules
pronmulgated.

Q Is it at least the substance of your tesiimony
here at this point that in whatever manner it might coms
about, no matter how a rule might be written, that under
this type of formula the Commission would have to
exercise a power to control variant production rates in
each individual well 1n the field? -

A I didn®t understand that.

Q Let me restate it; it was somewhatl complex.,
A Please, sir.
Q Is 1t your testimony then that under a ruls

of the type proposed it would be necessary for the
Commission to reserve the authorlty and to exercise the
authority to control variant rates of production for
gach individual well in this field?

A I think that was more or less implied, but it
would be nol recommended that individuasl well production

be controlled as a part of the proposed rules.
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Q But someone would have to control it, is that
right?

A Yes,

Q Did you not say a moment ago that the Commls-
slon would have to retain the authority to supervise
and police that control? )

A I thirk they would have that, should have that
in this way: 1ths responsibility would be that of the
Commigsion and the operators with the initlative of
either to be utilized, but the selection of the wells
and the amount to bs produced frbm each one should be
the responsibiliiy under the initiative of the operators.

Q In the first instance?

A In the first instance.

Q But suppose that one operator, let us say,
Petroleum Inc., did not believe that a well which offset
it on unit property was belng produced at what you term
the efficient rate; would it then not be the function of
this Commission every time Petroleum Inc. thought that
to determine whether that particular well was belng
produced in relationship to this entire pool at its most
efficlent rate?

A I should think the Commissien should have that

power at any time, and if either party would bring it to
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the attention of the Commlssion action should be
fortheonming.

Q And that would be contemplated then under the
type of formula which you propose in this present hearing,
is that right?

A Oh; certainly, that power should be there at
all times,

Q I am not gsure that I followed completely your
theory--and I, of course, am not an engineer, and there-
fore I am apt to not follow many of these theories--as
to water drive and gas drive. Am I right that you
stated that thers is currently no appreciable water drive
in the fileld?

A Water is appearing in some wells, I undersiand,
in an increasing amount. As to being a dominant factor
of lmportance in setting an MER, calculations that were
made under my direction and control did not reveal that
to be the case. o

Q And I belisve you sisieg then that in deter-
mining an efficient MER you could not take into account
water drive as a present factor, isn't that right, sirt?

A Yot as a-factor 1ﬁ setting a rate of production
equal to the amount of an injeciion, for instance,

Q Yes., MNow, 1 am not sure what you sald about
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gas drive, but I believe you sald~=-and if you did not
please correct me-~-~that there is a gas drive which could
be evaluated, is that right?

A Yes, sir,

Q Can you tell us how that has been evaluated in
this proposed formula?

A Well, it realiy hasn®t been evaluated very
accurately at this time by myself; I don®t know that
anybédy else has.

Q But it is an important factor in determining
efficient operation of this pool, is it notr?

A Yew, a precisé enginesring evaluation hasn't
been made to my knowledge, but recogniziﬁg it as &
factor ard knowing how those factors operate, 1t is
¢ertain that excessive rates of production to the fleld
as & whole would be detrimental toward the chances of
obtalning any of this ten miliion barrels of oll recover-
able by the gas movement.

Q Now, you have sald that an excessive rate would
be harmful and I presume that as a generality that cogld
be applied to any fleld quite aslde from Adena., Can you
determine accurately what 1s an excegsive rate for ome
fleld~-that might be one figure-~and for another field

it mlight be another figure?
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A Oh, yes, sir,

Q Can you determine what is an excessive rate
for this fleld if you have not evaluated the gas drive?l

A Yes, I think so; you can name what relatively
excessive would be. Certainly the upper limits should
not be above the rate at which you can handle efficlently
the gas without wastao

Q Well now, what does that mean?

A Well, you shouldn’t trouble to calculate the
effect of a rate above that rate which would cause waste
of gas.

Q But, can you determine what causes a waste of
gas without having evaluated the gas drive in this field?

A Well, it 1s, as I sald, somewhal complex, Mr,
Kirgls, and you can only make an approximation, and we
have made no attampt at a definite-specific engineering
valuation of it. We did make an attempt in 1954 based
on the then available voluminous geologloal and englneering
data, more or less of a scower nature megsurement was
madeof permeability and porosity and the size of the
fleld, but sufficient observations of performance were
not avallable then and in my copinlon are not rsally
avallable now to make a thorough determination.

Q Well they isn't it true and doesn®t it necessarily
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follow from what you have sald that your determination
that 15,000 barrsels for this field is a proper amount is
not based upon an examination of all data which might
appropriately be examined with the available, that 1t
18 instead based upon certaln estimates instead of
sclentific faet? |

A Both estimates based on Jjudgment that I have
attempted to exercise, and scientific fact revealed in
the Exhibit 1 report whers whén we had all of the data
before pool performance and 1t really began to unfold,
forecasts were mads to show that with production from
the field opportunify to maintain a high rate of produc-
tlon would diminish and‘that lower rates would have to
be the most efficient rates as the field began to
produce, In other words, by starting earliser in the llfe
of the field you‘can peel off the decline curve of the
rate of all production at a higher rate, and if you
start down lower you would have to peel off the MER
rate at a lower rate sucessivelyo We could have had
maybe 1,500 barrels a day more productlon from the
fiseld a year ago with the same amount of waste than we
can havé now, and a month from now the MER should be
lowered again, possibly.

Q Now, that is a matter of principle rather than
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a matter of determining an actual MER, is 1t not?

A No, sir; this is pretty well deitermined here
and then it is a matier of extrapolation, interpolatlon,
to estimate how you could peel it off. That is Just
one of the criteris that you should consider, I should
think,

Q Isn't the gas drive one of the factors to be
taken into account in determining these things?

A Oh, yes.

Q And yet you do not have and have not calculated
the gas drive, 1f I understood you correctly?

A That®s right; we did not make a complete
determination., We made a determinstion based partly
upon the thorough studles made a year and a half ago
ané the knowledge of existing conditions in thils fiseld
at this time.

Q Lo you nave & baslis for deterimining whether
water injectlon actually would be a more efflcient

mathod of recovery nhere than gas drive?

A Y88,

Q On what bvasgist

A Well, we wrote quite a book there about 1it.
Q I don’t want that., What I am getting at is

this: Can you make that determination without having
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an evaluation of the gas drive which has not been made?

A It might be related to i1t. We haven®’t faced
that question yet, but waste of the gas cap at this time,
of course, or waste of the reservolr pressure would
certainly affect the MER on a water drive baseis just
like it affects the MER on the gasg drive basls.

Q Now, I===

COMMISSIONER BRETSCHNEIDER: Now, may I ask &
question, Mr, Kirgils? |

MR. KIRGIS: Yes.

COMMISSIONER BRETSCHNEIDER: What do you mean
by evaiuation of gas.drive?

MR. KIRGIS: To determine what 1ts basis will
be for purposes of recovery of oil., Has the witness
been uﬁderstanding me in that same sensel

A 1 think so, Mr., Kirgls.

Q As my notes go chronologically here in relatlon
t o your testimony, it was shortly after your discussion
of this point that you mentioned the removal of the
proviso in originally propossed Rule 4 and stated that
there wers twenty-two--if I understood you correctly--
offset wells--meaning offset wells on the unit but
offsetting Petroleum Incorporated property--which should

be free to produce at whatever their efficient rate might
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be. Did I understand you correctly?

A Yes, slir.

Q Are those then what you would deem to be your
more efficient wells, those offsets?

A Some of them are more efficient§ I examined a
list of them and as I recall some of them are above
average 1n efficlenoy and so are probably less, Just as
they are on both sides of the unit line.

Q You think there is no generalization that those
wells offsetting the Petroleum Incorporated propertles
may generally be more efficient than wells in fhe
balance of the unit?

A They may be a little more or less, but I suppose
they are typical oil wells for that general portlon of
the field in which they are found.

Q Well, that portion of the field, i1s that the
more efficient portion?

A Well, it varles; there are two general groups
of Petrolsum~~what®s the name of the company?

Q Petroleum Incorporated.

A Petrolsum Incorporated; Pet Inc, 1s better.

Q Commonly called Paet Inc,

A May I use that?

Q Sursly.
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A There ars two general groups, one the group ln
the north, as I recall, and one group near the south,
and they have widely different characteristics and the
Pet Inc. wells, like the rest of the fleld, have quite
a range of productivities and efficiencies and perhaps
they are no hetter or no worse than the average. 1
don’t think that had anfthing to do with my recommendatlon
as to these transfers,

Q Do you think that it is in promotion of the
propsr and the conservation-wise practice of production
in this field to allow a line fight between different
leases to see who can produce the most?

A No, it just wouldn't be fair.

Q Well, doesn’t the elimination of the proviso
in originally proposed Rule 4 create just that
gituation?

A i don®i know who would win the fight.

Q i Gon®t either, but irrespective of who wins,
wouldn®t the elimination of that proviso create a line
fight ou produciion?

A it might be that inclusion of that would
promoie & iine fight, inciusion of that restrioction
wouid ltend to promoieé & iine fight,

Q in what way would that happent
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A That i1t certainly could be in recognition of
that possibility and removal of 1t means that the
operators would take the initiative in good falth to do
the best they can for promotion of ai’ficiency°

Q The proviso; as I understand it, limits the
production that would be had from a direct offset well,
does 1t not?

A Yes.

Q Are you saying that the removal of a
limitation on that would promote or discourage & lilne
fight? '

A I don't know what 1% would do to a lime fight.
I think it would look a lot better to have it off. I
don't see that 1t doss much gopd 1f there 1s anybody
talking about a drainage fight. I see no evidence of 1%
in my perusal of all the date in the field, and yet I
think the Commission and Pet Inc. could agree that under
the existing rules that the unit would be 1n a very
powerful and advantageous position if 1t chose to
exercise 1ts strength %o do more than an ordinary line
fight could do, and so far 1t hagn't done anything like
that.

Q There is a limitation of 125 barrels per well

currently, is there not?
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A That®s Just on the offset well.

Q Under the current rule? We may disagres on
that.

A Under the current rules there is a limitation
of 125,

Q I don®t believe it is only on the offset wells,
but irrespective if that is the present rule, that is a
protection against a line fight, so you cannot look,
can you, to past history to determine whether there
will be one in the future when there is no such limita-
tion?

A No, I suppose not; we have, therefore, the
continuing Jurisdiction of the Commission on that
matter and we have the fact that the unit, and I am
sure Pet Inc, are in this field to get the most
efficient operation out of it. Certainly the unit is,
and I---

Q Let me state a hypotheiilcal sltuation.

A A line fight might deviate then from any high
aims that they certainly have evidenced.

Q Suppose that either the unlt or Pet Inc.--1%
could be either one of them--would start producing 200
barrels out of one of these offset wells. If you were

advising the other party wouldn®t you certainly adviss
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him to increase hils production in the offset well, ths
200 barrels at least?

A Not necessarily, no, sir.

Q Yhy not?

A You might do more damage 1f you want to really
damage your opponent by getting back three locations |
and hitting them with a well that would do something else
to him,

Q But you would at least see that your client
set up a counterdralnage someplace where you thought 1t
would do the most good, would you nof?

A Oh, not necessarily. You sea, the drainage
to the Pet Inc. lease currently they are draining oil
from adjacent leases in my opinion from viewing the
exhlibits that Mr. Weyler showed me, Now; 1f those leases
would be operated in such a fashion as to contain nmore
water.or more gas than they do oil at present, then
the drainage to Pet Inc. would be the undesirabie flulds
of water or gas, and that might be more effective than
retarding the oll flow. So there are many alternatives.

Q Well, Mr. Horner, caﬁ‘t we agree on that, that
any order which leaves the situation open for the parties
on either side of a common boundsary line %o produce as

they see fit on either side of that common boundary line
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is going to be controlled probably by economic comsidera-
tions and not by consgservation conslderations and considera-
tions of the proper way to operats this poolt

A Leaving that limitation of 125 barrels to
offset wells in would be more or less accusing people
of that before they acitually do it.

Q I am not worried about accusations., Can you
answer my question?

A It is such an involved way that I must answer
it; I can see no reason why that should bé:;why thére
should be any limitation on the offset wells, I can see
many conservation reasonsg why there should be no
limitation.

Q Do ydu—-- Still, Mr. Horner, I think you have
not addressed yourself to my question, which is; whethser
or not--let us shorten it by saying the possibility of
a line fight creates a situation in whieh a wasteful
production may result?

A I had difficulty concelving of & line fight

in the first place, and I don®t-~~

Q Will you assume my facts and answer my
question?
A The answer to your question is probably “no,"”

if it has to be yes or no, I suppose. I am an englneer
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and 1 see no advaniage t¢ be gained by & line fight.
There are other ways to fight without fighting on a lins,
and the paramount interest, of course, of the unit is
not questioned at all, is it? It i1s conservation.

Q You are asking me a question and I don't

understand it, so I shan®t try to answer 1it.

A Well, if I have answered your question
improperly.
Q Your answer is "no,”"” that a line fight or the

posselbllity of a line fight would not affect the conser-
vational development of this pool, is that right?

A Qf this pool, yes, sir; wa are talking about
this one pool right here?

Q Yss, Blr, we are talking only about this pool.

A Now, this is a special case.

Q And your resason for your answer 15 that you
as an enginesr would not advise anybody to get into a
line fight, 1s that right?

A I don’t advlise people on those matters. I
certainly wouldn®it advise—them if it was golng to reduce
the recovery in the field as a whoie.

Q Do you advise them on economic matters?

A With regard to such matters, I haven't had

any request for gsuchw~w-
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Q I understood you to say, Mr. Horner, that
every day of pressure decline reduces the amount of oil

that ultimately can be recovered from this pool through

a water flood. Did I understand you correctly?

A Yes, sir,

Q Have you looked at fthis particular order fiom
the standpoint of determining what effect 1t would have
if adopted by thls Commission on gas-~o0il ratioss within
the unit?

A Not in dstail.

Q Well, as a matter of simple computation isn't
it correct that this proposed order would actually
incresse gas-o0il--or permit an increase; it would not
necessarlily inerease them--bui nermit an increass in gas-~
0il ratioes within the unit from 1,200 to one to 1,800
to ons?

A I don't know.

Q Can you look at the order and give me an answer
to that? |

MR, B3TOCKMAR: Mr, {irgls, I don't want to
interrupt your testimony, but I did reserve the right
to try to confine the guestions to the work that the

wiltnessesg has presented and Mr. Weyler Will'go into
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substantial detall on the operation and effect of the

order and the results to the various parties.

MR, KIRGIS: The witness has testified, as I
asked him a moment ago, that eveyry day of pressure
decline is golng to have some horrendous effect. I am
merely pbinting out that uﬁder this proposed order I
would think the pressure declines would be increased
since the unit 1s allowed a 1,800 to one gas-oil ratlo
instead of the present 1,200 to ome,

Q Do you deny that that is so?

A Is that a question to me, sir?

Q Yss, or to counsel.

CHAIRMAN DOWNING: Any further questions?

Q Let me asgk you this guestion then; counssel
does not fesponde If this order has the effect of
increasing the unit®s gas-o0il ratio from 1,200 to omne to
1,800 to one,'aren't you then going to increase this
pressure decline now and decrease the ultimate amount
of o1l you get?

A Yes, sir, but I can't accept the premise.

Q That's a matter of computation and mathematics,
1en®t it, the premise?

A It's a matter of opinion.

Q But if my premise is right then you agree with
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me that 1t is injurlous to ultimate recovery, do you
not?

A Yes, but I can't understand the premise.

Q Now, you also testified regarding the operation
of the gas cap here and stated as I understcod you that
the Qxistence of this gas cap with some forty thousand
million cublc feet of gas originally is of value in the
production of the field. Am I right in that?

A Yes, sir,

Q Now, will that not be adversely affected by
any increase in gas-oll ratioes?

' A I would think so, however 1lncrease musi come
as the fleld 1eg depleted without water injeétiono

Q All right. Now, you also sald that this
proposed rule was intended to accomplish a reimbursement,
if I may use my term---that isn®t your term~=-~to the
owners of the gas cap properties for the reason of the
fact that thelr gas is useful? Did I understand you
correctly or am I paraphrasing your testimony correctly?

A I thought I indicated that 1t would be fitting
and proper to compensaie gas cap tract owners for theilr
contribution of that gas cap to the useful purpose of
the unit.

Q Do you say that this proposal has that result?
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A I thirnk 1t leans in that directlion, partially
rewarding the unit for that contribution.

Q And how does that come about, just briefly?

A I don't really understand how it comes about;
I Just know it appears to be in that direction. For
instance, it allows an upper limit of gas production; if
it 18 necessary to produce that much it can be produced.

MR, STOCKMER: 1IlMr. Kirgis, I see the advantage
to you of cross examining ir. Horner on Mr. Feyler's
testinony which he hasn't given yet, but I would 1like
to object to this line of questioning on the effect of
the rule which has not yet been explalined and derived
here for the Commission.

MR, KIRGIS: Well, Mr., Stockmar, I belleve
that this witness testifled on the point. I just
asked him and he said yes, he did, so I am asking him
how he arrives at that conclusion and that would sesm to
me to be qulite germans., I have very little morse.

Q Mr. Hornsr, let me ask you thisin You state
that you have hot worked it out but that you bellsve
that this formul~ would tend to compensate the gas
cap owner for the valus of the pressure which his gas
provides, Does that mean when we iook then at the

Petroleum Incorporated position, the Pet Inc, situation,
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that Pet Inc. under this formula 1is requested to trade
its barrels of oils for the gas cap owners' barrels of
2387t

A I am not sure the formula does any such thing
with regard to gas cap gas penaliy applied to Pet Inc.

Q You are in effect saying that you don't think
the formula really dbes provide this compensat;on to the
gas cap owner?

A I really don't think the gas cap owner is
fully compensated by this rule at all. I think it is
a deficiency in the .proposed rule, Mr. Kirgis.

Q Mr., Horner——- o

A I don't want to appear the least bit evasive.
I feel that I am among friends.

Q I am sure of that; I know that these are
difficult things.

A If you have reference to anything I sald and
would care to take the time to have it read back to me
I will surely attempt to ansawer 1% properly.

Q I think we have ccvered it., I don't think we
need take more time. There may be Jjust one mére subject
here., I want to ask just a few questions in aid of my
understanding of your testimony regarding connate water.

At the conclusion of your testimony it was pointed out
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that there are three féctors which were used to determine
the 0il originally in ﬁlace; one was the 1im1t1ng
permesbility; one was the gas-o0il contaét, and one was
an analysis of the connate water situation., Am I
right in that? |

A Yes, sir.

Q Néw, on the connate water problem, which is
the problem with wﬁich 1 am concerned-~~

A Those are among the factors; porosity should

be another one.

Q I am concerned only with the connate water
problem,
A Yes, sgir,

Q As I understand your Exhibit No. 2 shows the
amount of connate water--I presume it 1is percentagewise--
in relationship to the elevation of a particular polint
above the water table. Am I right in that?

A Yes, sir.

Q Now, does the amount of connate water 1increase
or decrease as you move upward from the water table?

A It decreases,

Q That means then that, say, the first ten feet
above the water table has the greater amount of connate

water, is that right?




57

A Yes; sir.

Q Now, does the amount of connate water ever
disappear entirely in this fisld-~let's limit ourselves--
as you proceed further up from the water table?l

A No, sir.

Q Does it become a relatively small factor as
you reach the top of the sand, or that is, the highest
point above the water table?

A No; sir.

Q It is still an important factor, is that right?

A Yes, sir.

Q Now, is there any relationship between the
amount of connate water at a glven elevation and the
recoverability of the oil from that same elevation?

MR. STOCKMAR: I will give Mr. Hormer his
option on answering that, but I want to again point out
that ir. Horner prepared these curves to show the amount
of water existing at any particular ssection in the
reservoir. Mr. Weyler and the entire Engineering and
Geological Committee utilized these charts to measure the
recoverability factor. Mr. Horner's prior testimony
and his testimony here has only gone to the creation‘of
this chart, not its use.

MR. KIRGIS: Will I have the opportunity to




58

cross examine Mr. Weyler then on the polint which I am
now ralsing?

MR. STOCKMAR: Certainly.

MR. KIRGIS: All right.

MR, STOCKMAR: And on most of these other
matters.

MR, KIRGIS: No further cross examinatlion.

CHAIRMAN DOWNING: Any further questions?

MR. STOCKMAR: I Just have iwo in the nature
of redirect examination.

MR. FREEMAN: May I ask ones gquestion?

MR, STOCKIMAR: Yes, excuge ms,
BY MR. FREEMAN:

Q Mr. Horner, what is the benefit of starting
your water drive now rather than at a later date?

A The reservolr is deteriorating; although 1t
is producing, it is deteriorating in that the recovery,
ultimate recovery by the esventual water injection
becomes less and less; for every day decline in presgsure,
the opportunity diminishes. The opportunity is less
now than 1t was a year ago.

Q Then does the presence of gas pressure in a
reservolr or a greater amount of gas pressure in a

reservoir aid in the recovery you will obtain from a
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water drive?

A Yes, sir.

REDIRECT EXAMINATION
BY MR. STOCKMAR:

Q With respect to two things only, Mr. Horner.
As I understood your testimony it was that_you have made
a véry complete and thorough study of all of the facts
and factors involved in predicting a limitation on oil
iIn this reservoir, but that there is not presently
available to you enough informafion to make a firm mathe-
matical computation of an MER, but only that your ex-
perience and observation of field performance permilts
you to select the range within which you would expect
such a calculation to fall. Inother words, you do have
a sound basis for your opinion that the range of 12,000-
15,000 is the proper one? _

A Yeg, sir.

Q Now, secondly, will the granting of the order
which we seek permiti the unit operator to ilmmediately
reducé the producing gas~oil ratlioes of its wells?

A Yes, sir.

| MR. STOCKMAR: That's all.
CHAIRMAN DOWNING: Any further questions?

If not, the witness is excused.
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(Witness excused.)
CHAIRMAN DOWNING: Next witness.
MR, STOCKMAR: All right, I would like to
call Mr. Weyler next.
JOHN R. WEYLER
called as a wltness on behalf of the Pure 0il Company,
being first duly sworn according to law, upon his oath
testified as follows:
DIRECT EXAMINATION
BY MR, STOCKMAR:
Q Mr. Weyler, will you please state your full

name for the record?

A J; R. Wayler. I am assistant chief production
engineer for Pure 01l Company in the Tulsa Division
Office,

Q Wouid you gentlemen like me to qualify him
again?

COMMISSIONER BRETSCHNEIDER: No.

IfR. KIRGIS: No.

COMMISSIONER BRETSCHNEIDER: There are no
objections; he is qualified.

Q Mr. Weyler, you have heard Mr. Horner's
testimony with respect to the imposition of a maximum

limitation on o0il production of 15,000 barrels a day.
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Do you confirm his opinign in that ?egard?

A Yes, sir, I do. I have done a certaln amount
of independent study. We have certainly been interested
in the rate of production that should be produced out of
Adena, more sgo since we have become thé unlt operator
we have had that responsibility. My independent study
confirms that certainly more than 15,000 barrels should
not be produced out of the Adena Field in one day with
the rules as they are proposed, and in that sense thils
limitation, this restriction on transferabiiity which
Mr. Stockmar has asked be stricken from the rules, is
certainly important. |

You can't even‘have an MER in the Adena Field
if you are not going to allow the operator of those wells
to produce o0il from them if they are more efficient
than other wells. You might go a shade further. It
1s quite difficult to have a true field MER with
Petroleum Incorporated out of the unit, but you can have
what 1s called a maximum efficient rate of production,
with the fact that Petroleum Incorporated has nineteen
wells that aren't in the unlt, and the unit has the
rest, With that assumption then you can determine the
maximum efflcient rate.

That transferability clause that 1s in those
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rules certalnly does not allow, in nmy opinion, gven a
15,000 barrel a day allowable. It is down in that lower
range of possibly 12,000 barrels a day.

Q Having flexibility of transferability then
gives tc you the benefit which you a#sek in terms of
selectivs production?

A Yes, that is absolutely right. We have
twenty~one wells-~twenty-two wells actually-~offsetting
Petroleum Incorporated. The unit could produce at a much
lower ratio if i1t was able to utilize those wells.

Q By “seleétive production® we are stating
another way, operaiting the wells which have the lowsst
gag-o0ll ratioes, are we not?

A Tlet is correct.

Q And operating such wells permits you to main-
tain the higher reservoir presgsure, does it not?

A Yes,

Q And that the ultimate recbvery from the field
is related to the amount of 01l which you can get to
come out for every drop, every unit or pound pressure
drop, does it nott

A Yes, there is, I don't believe, any gquestion
that if you produce a certain amounﬁ of oll at one ratio

and then are able to produce that same amount of oil at
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a lower ratiofin this particﬁlar fiald that you will
increase the ultimate recovery of oil.

Q Because of the means of water injection is
there any additional reason for limiting oil and gas
withdrawals? |

A Ves, I did some work over a year ago on that
factor and did some work recently on the last pressure
survey which shows a forty-two pound drop in six months
and eame up with substantially the same thing i{r. Horner
gave you; it was slightly different. 1[Is had a longer
range of pressure drop and a little bit different amount
of production per pound. The last six months I calculate
that if water--let ué assume these two, make these two
aésumptions-~if water injsction had been started on
January 1lst of this year oron June the 1st of this year,
1f it had been started January 1lst you would have saved
6,400 barrels of oil each day rather than going ahead
and producing under the present rules.

#] Is that each day?

A That*s per pound drop, or 1,500 barrels per
day would be your loss by wailting the six months., That
is going tocontinue on, Every day that this field is

producaed and pressure is allowed to drop before we start

water injection we are losing oil that we are never going
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to recover due to the shrinkage of the oil alone, and
for that reason, that's just an additional reason to
restrict the production not only down to the MER, but
this water injection is imminent and we c¢ertainly don't
want to continue to experience that lost oill until we
can inject water.

%e are certaln that if the fleld had been
100% unitized January 1st the Commission would already
have had a plan for water injection submitted by the
unit. Since Petroleum Incorporated didn't come In we
have had to modify our thinking and deslign alternate
rules or alternate pressure maintenance programs and we
certainly expect in the near fufture to submit a plan for
pressure maintenance regardiess of whether or not
Petroleum Incorporated comes into the unit.

Q To take this out of the hypothetical, .ir. Jeyler,
will you give the Commission a status report on the
progress toward water injection?

A Yes; soon after the Pure 0il Company took
over the unit from the recommendation of some of the
other companies and our own fesling, we put three
petrolsum engineers in the Adena Field to work primarily
on a design of pressure maintenance programs. The

personnel in the Tulsa Pure 0il Division office have
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devoted a considerable amount of personnel and time toward
the design of these programs and this problem of correct
pressure maintenance for Adena.

The Pure 0il Company's laboratory, prior and
since the unitization, has confirmed the suitabillty
of the reservoir rock to water flooding. Our own
laboratory is now engaged in further studles confirming
recoveries. We have hired--since unitlization we have
hired one of the leading model consultants in the
United States, Dr. Alexandsr Wolff, to assist us in
determining what the best plan of injection would be.
The Adena unlt Engineering Committee has met perlodically.
Their prime interest, of course, is the pressure main-
tenance program. They have made recommendations which
sub-committees have worked on and are working on, and
also they have made recomméndations which the Pure 01l
Company's engineering personnel have taken on as an
additional duty to work out this program.

Q I gather that these studies willl proceed with
diligence without respect to whether or not full uniti-
zation 1is accomplished?

A That is right.

Q Ir. "eyler, regardless of the gas allowable

which might be established here for the fleld, what will
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be the intention of the unit operator with respect to
gas production?

A It would be very little different than it is
right now. We have 150,000 barrels a day allowable on
every well and we are certainly not taking it. We have
allowables on gas wells and we are not taking it.

Q In other words, you are not presently producing
all of the permitted gas allowable?

A No, absolutely not. We are producing only
the minimum amount of gas that is possible under the
existing rules, and to keep some semblance of a frontal
drive in operation in the Adena Fiseld. We are certalnly
considerably hampered by the present rules and by the
non-transferability especially. The only oil that we
would take under any set of rules would be the minimum
amount of oll necessary to produce the oil allowable.

] The minimum amount of gas, Mr. VWeyler---

A The minimum amount o% gas necessary to produce
the oil allowable as we have in the past. We spent
guite a bit of money the first few months of unitization
in bulilding larger tank batteries on low ratio leases
so we could transfer certain allowables from high ratio
wells to lower ratio wells.

Q In determining the amount of gas which you will
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produce from the field, wlll you take into account the
capacity of the Adena gas plant?

A Yes. Certainly the Adena gas plant has a
maximum gas capacliy. If we produce over that 1t 1s
going to result in fiaring of gas which wé certainly
want to keep to a minimum. That's a valuable product.
The manufacturer’s rated capacity of the gasline plant
1s thirteen million cublic feet a day in the summertime.
In the wintertime this rate increases to fifteen and a
half million cubic feet due to temperature differences.
Right now, and I think ever sinée unitization, the plant
is operating at overloaded capacity of eighteen to
nineteen million cubic feet. They are doing a pretty
good Jjob operating that plant up there. They are having
intermittent flaring periodically. One of the reasons
for that 1s the flow doesn’t coms steady; the temperature
gets high during the daytime. We have even gone so far
in the gnit as to try to adjust our production so we
take our heavy 1qad at night to keep the plant operating
wlthout flaring.

o Will the adoption of the rules we propose permit
you to operate at & more efficient gas-0il ratio?

A Yes, they well, they certainly will. That

will be not only to preserve 01l that can be produced
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on down the road, but to prevent possible waste of gas
that might be flared through the plant.

Q Mr, Weyler, Mr. Horner testiflied that some
limlt on the total gas allowable was necessary and
desirable., Will you explain and Justify the proposal
which we have made to 1limit the gas, the maximum gas
allowable to 26,971 MCF per day for the field?

A You would like %o show the derivation?

5] Yes, would you, please?

A Yes.

Q Explain what that gas allowable 1s and what
is its purpose in these rules. o

A Well, I think it would bé wise at least to go,
Ted, into a 1ittie bit of the background behind these
rules to give the Commisslon our thinking in arriving
at these rules. Firsf for the Adena Field'we certainly
do not subscribe to the present rules. We think waste
is occurring and correlaiive rights are.not belng
protected. We believe that in the Adena Fileld thatl each
owner of the property is entitied to hls own recoverable
oil and this can only be prevented by limiting migration
of o0il from one property to another to the very minimum;
and that to prevent this drainage one property owner

should not be allowed--of course, within reasonable
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limits-~to produce his sand veolume at such an excessive
rate as to unreasonably diminish his reservelr pressure
and.his reserves fagter than hisg nelgbbor,., which
certainly allows migration of oll to the property of
lower pressure; that to accomplish a just allocatlon by
minimizing this drainage the production of o3l should
be based on the amount of oll originally in place, thus
we can be quite sure that we will have w@at we might
term ceonstant percentage depletion of each tract. In
other words, the pressure will drop equally as best we
¢an hope for on each tract, and that we will not have
what we do have in Adena now--and 1 will show you
1ater—-drainagé resulting from unequal pressures and
various rates of withdrawal.

Now, to accomplish this method of allocation,
why, we must be able then to measure the amount of
original o0il and gas in place under each property. That
was done. It was done for unitization purposes. In
fact, it 1s the very basis of unitization., It was done
by the Engineering and Geological Committee that was
gestablished by all of the operators in the field, and
the maps that we will show you have oniy been slightly
modified since the bringing in of the Delaney well in

the southwest part of the field.
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MR. JERSIN: Mr. Weyler, did Petroleum Incoxr-
porated have a representative on these committees? Did
they endorse these o0il in place figures that you are
speaking of?-

A Yes, Petroleum Incorporated was represented
at the--check me on this-~November 4th 1954 meeting
which I think was the first mseting of the Engineering
and Geological Committee where 1t was first decided and
felt that the first thing the Committes should do was
determine the tract value of each property in the Adena
Field and the value of recoverable hydrocarbons. In
fact, if I am not mistaken, the Petroleum Incorporated
representative seconded the motion. I think we have
the minutes, if those are necessary. After that we went
into that work. It took a considerable amount of time.
We looked at every well in the field and Petroleum
Incorporated was represented at all of those meetings,
to my knowledge.

Wie worked many many weeks and there were many
many meetings. Of course, there could have been possibly
one or two that they didn't attend, but they were one of
the five companies that had very good representation,
Lion, Pure, British-American and Falcon-Seaboard were

sach represented at nearly every meeting, others as they
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could.

Q Mr. Weyler, you have recommended a pool allow-
able of a maximum of 15,000 and a gas allowable of
26,971 MCF. Will you piease show us how you derlved the
gas allowable?

A That's what I started out to do. The itwenty-
gix million, I think it might be well-~it is actually
the last page in the rules--it shows the total amount
of oll and gas that thess rules would allocate to the
field. In fact, it is the last of the exhibit, thse
very last field showing the totals, page ten. 26,971
is merely a derived figure and it.was done in the
following way; We have established-- .If we have estab-
1ished that 15,000 is the MER that should be rateably
allowed to be produced from ths ﬁarious properties
according to the oil and gas 1in place, we feel also
that there shouid be a limitation placed on the amount
of gas that should be produced from this oil.

Certainly we don't want to waste the reservoir pressure,

so0 the total gas that would be allowed out of the oil

zone according to the formula would be 15,000 times

1,200 cubic feet por barrel. Now, that®s a total allowable
jJust like it is in the present rules where you have

125 barrels per well and 150,000 feet. That's using
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the same limiting ratio factor.

The total allowable in the Adena Field right
now is 27,000,000 cubic feet of gas, 181 times the
full gas allowable, but this figure is eighteen million
cubic feet per day (drawing on board).

Q In other words, Mr. V¥eyler, you carry forward--
to carry forward the present concept of a penalty gas-
0il ratio of 1,200 to one you would give to the oll zone
only a gas allowable of 1,200 times the pool oil allow-
ablet?

A Yes,

Q Giving you then a gas allowable for the oil
zone of elghtesn milliion cublic feet per day?

A Yes. Now, this, of course, is just the
derivation of the total gas allowable figure and does
not explain it. We will go into how it is broken up
and show that it is done on the same basis as the oil
and an equitabie common-sharing formula.

Now, that 1s for tvhe oil zone only., Thai's
the total amouni of gas that would be allowed ous of
the oil zone if ail the wellis were high ratio and thsy
were being produced at their allowable capacity. Now,
likewise, yocu have a gas cap there., The gas cap OWnNer

which 18 in the unit should definiteliy be ailowed & gas
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allowable out of that gas cap, just as much as if it
was a scparate gas field. We are lucky here that the
two fields happen to be together and the gas cap 1is
going %o help push oll out, buf certainly the unit
owning that entiré gas cap which is about half as much
in 0l1l volume as the sand zone should be given an
allowable. We believe that that allowable should be no
more-per unit volume in that gas cap as the gas we are
allowing in the cil zone. On that basis we are
allowing eighteen million feet of gas a day out of the
0il zone--again this 1is just an allowable--and in the
0il zone there is a certain amount of volume of oil
sand. That volume is 188, 643,--188,643,255 barrels of
spéce in the 0il zone.

Now, you can use those figures to determine
what 1s the gas allowable going to be on any property
or what the gas allowable is going to be per unit
volume that 1s under each property, the gas allowable
per éach barrel of space in the oil zéne, because we
are going to give the same amount of gas allowable to
the gas sand,

This figure (indicating) is of much importance;
it is Just a factor used to apply the gas. It is ooaigis

cubic feet per day allowable for each barrel of
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reservoir space in the oll zone. As I have just said,
we believe that the gas cap shoﬁld have at least as much
gas allowable as we are allowlng gas allowable in the
01l zone, so therefore we have applied the same factor
to the amount_of sand out in the gas cap. That factor
times the total fimes of gas--total amount of gas in the
gas cap,totalfsaﬁd volume filled with gas, which is
94,014,175 barreis of space in the gas cap that is
filled with gés, that times that (1ndicafing) would then
give you your,tofal gas allowable that you would at
least allow the gas cap. That figure is 8,971,000 feet
a day.

This shows you the derivation simply of the
allowable, eighteen million plus 8,971,000 is your
' total gas allowable.

Q Mr. Weyler, you stated that gas allowable 1is
approximately the same as the permitted gas allowable
under the present field rules?

A In fact, it 1s a 1ittle less, Ted. The present
field rules allow 150,000 cubic feet per day per well.
There are 181 wells in the Adena Field. That is a
total allowable under youf present rules of 27,150,000
feet a day. The allowable as we have here happens fo be

a little less.
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Q Your factor of 1;200 for use ap a penalty gas-
01l ratlo is exactiy the same as that in existence in
the present rules?

A Yes, sir, and we subscribe to that penalty
factor gas for a number of reasons.

Q Under the present rules you are not producing
even though you are compelled to produce from your less
efficient wellsg, you are not producing all of the
permitted ailowable, are you?

A Not nearly all of the allowable, no,

Q Under the proposed rules you would'not produce
all of the permitted allowable?

A It would be foolish to produce all of the
permitted gas allowab}eu I don't believe there is any
gquestion on that. That gas isn*t going anywhere and we
are all interested in having it produce as much o0il as
possible before it is used. You are not going to
lose any gas by letting it expend itself, its ensrgy
through the oil zone.

Q ‘The important factor then is not so much the
precive =zmotnt of the gas allowable permitted, but the
establishment of a fair and equitable division of
whatever gas allowable is given between the ogwners of

the gas cap and the owners of the oil zomne?



A Yes, sir.

Q Then you would not, 1f there is some fear that
this amount of gas would be produced with‘a consequenty
flare, you would not have any objection to the reduction
of the gas allowable so long as the pattern of division
of the allowable was maintainedt?

A That's correct.

Q Esfablishiﬁg the allowable at a reasonably
high figure does permit the rules to operate for a
consliderable period of time, does 1t not?

A That is correct,

Q In the face of the ineviiable increase in
gag~o0ll ratlo?t

A Yes, sir.

MR. STOCKMAR: Gentlemen, Mr., Weyler has
approximately twenty more minutes of testimony° We can
proceed or interrupt for lunch, as you wish; He is
going to move into the---

COMMISSIONER BRETSCINEIDER: Hé.hus about
twenty minutes more testimony, Do you want 0 hear it
now or later?

CHAIRMAN DOWNING: I thought we woulce continue
until 1:00 o'clock and resume at 2:00, and we hooe that

you certainly will be through at 1:00.
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COMMISSICHNER ERETSCENEIDER: He has encugh
testimeny row to take us until 1:00 ofelcck,

CEAIRMAN DOWNING: You say you want fo examine
him for twenty mwinutes fvrther?

MR. STCCKMAR: I want him to show how we
ar-ived at the ¢il in place, the hydrocarbons in place.

CHATIRMAN DOWNING: Is there any question about
that? It strikes me that there 1s a lot of testimony
here that is probably not dlsputed at all. A lot of 1t
is corroboration.

MR. KIRGIS: Mr. Chalrman, I will have a great
deal of crosé examination of thls witness.

COMMISSIONER BRETSCHNEIDER: You had plenty of
lir. IIorner; I shquld expect you would have plenty of
this gentleman.

MR. STOCKHMAR: I am sorry to take so much
t ime, Judge Downing,; but we are involved with the
matter of $2,500.00 a day which we are claiming and the
Petroleum Inc. people are claiming 1t 1s a very
gsubstantial matter.

CHAIRIAN DOWNING: If you can finish by 1:00
o*clock, go ahead.

COHMISSIONER BRETSCHNEIDER: He can't finish

by 1:00, He can finish his direct examination by
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1:00 o'clock. .
CHAiHMAﬁ DOWNING: All right.
(Discussion off the record.)
CHAIRMAN DOWNING: Proceed,

Q Hr. Weyler, thershas been some indication
that the producing gas-oll ratio of the unit properties
presently is higher than the producing gas-oll ratio of
Petroleum Inc. I think it arose on the cross examination
of Mr. Horner, What ié in your opinion the reason for
this differential in producing gas-oll ratioes?

A The reason of the difference in the producing
gag-0il ratloes at the present time is that limitation
of transferability of oil allowables,

Q If that were removed even under the existing
rules could you reduce your gas-oil ratio?

A Yes.

Q Could that be done without getiing into what
has been referred to here as a line fight, or an undue
concentration of withdrawals from properties near thoss
of Petroleum Inc.?

A Why certainly it would have to be done,

There would be no line fight. The unit is interested-

in a frontal migration of this gas. Ve cartainly would

not see our way clear to concentrate takes from wells
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directly offsetting Pet Inc. We distribute thosa
throughout the reservoir to most efficient wells,

Q If you wanted to get into that kind of an
unfair and unreasonable approach to the production here,
could you not do it now under the present rules?

A We could do it just as well under the present
rulss as we could under the rules which we ars
submitting without the transferablility, that is correct.,

Q And your reason for removing that is to take
away the requirement that you produce from the least
efficient wells?

A That 1s correct.

Q As an item of Interest and 1mpoitance, Mr.
Weyler, we have heard stated many times that oll does
not produce itself, I think the author of that statement
is here with us, that it is produced by some driving
mechanism which in this caselis gas in solution and an
expanding gas cap. The value of the oll then is related
to that which can be produced or pushed out, therefore
the gas has a true value in connacfion with the oil in
moving o0il so that it may be produced?

A Yes, it does.

Q It is the energy in the gas which is important.

Would you give us the single factor of what percentage
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of the total gas in the reservoir originally---and
consequently the percentage of the available energy in
the reservoir that underlies the properties--~-originally
underlay the properties of Petroleum Inc.? I don't
think you need to derive it presently, Jack; if you
simply tell us what percentage of the total gas in the
reservoir and the energy init originally underlay
Petroleum Inc.'s properties?

A Approximately 4.15 parceﬁt of the original
gas in the Adena Fleld wasg under the Petroleum
Incorporated properties in the form of solution gas.

Q Now, lir. Weyler, will you qulckly show us the
application of this formula, the actual application of
the formuda that we propose to demonstrate? How we
would divide up the oii and hoﬁ we would divide up the
gas~--and may I inject, gentlemen, that we have a ten
page exnibit to our application which shows the itemized
work on a tract basis. It appears to be complicated.
We have done that to permit the Commission staff to
review any work which they may wish to. Actually the
total tabulation and breakdown in that entire exhibit
can be shown on one page as part of an order, and we
herewith hand you a summary of the application of this

formula (handing documents to the Commission., It is
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approximately the same as page ten. It contains all
of the information needed to allocate the oil and gas
for the entire reservoir.

A All right, we have, of course, established the
total pool oil allowable of so many barrels, whatever
that may be, 15,000. The formula works the same, so 1t
is a gas formula. I think you will find on page two
of the rules in Rule 3, the formulae, the oll formulae
and a gas formulae, to allocate the oil and the gas to
the individual properties. I think that®s what you had
referred to, Mr., Stockmar?

Q Yes, sir.

A To show how each property would get 1ts failr
share of the production allowable. We have put then
into quite simple formulae. The first one is the oil
allowable formula and I will draw 1t here for the
people that might not have the rules (drawing on board).
This is a simple proportion that the total field pool
oil allowable should be proportionate to the properties
at the ratio that this property'’s original oil in place
was a part of the total oil in placse,

Q In other words, it is stralght division; you
find the total oil in place, you find the oil in place

under each tract and divide the oil alliowable in the
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game proporiion?t | ‘

A That®s right. Now, for the unit, if you want
to refer to some figures there as an example, we have
recommended 15,000 barrels a day; to find the amount of
allowable for each unit of volume we would divide it by
the total 01l originally in place times the original oill
underlying the property. We are trying to calculate the
allowable for, in this case, the unit (drawing on board).
175,228,960 barrels of this was under the property
(indicating). It just proportions the amount that ought
to go to the unit of this 15,000 barrels, or any other
daily oil allowable.

Q Then what share of an allowable would be
allocated to the unit tracts?

A Than then equals 13,933 barrels. You do this
same thing for every other property, in this case the
five Petroleum-lncorporated properties, substituting for
this 175 the amount of oil that was underlying each of
these properties 1in question.

Q So that the division of the dally production
of 0il is directly related to the original oil in place?

A That's right.

Q Would you derive for us the gas allocation

formula?
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A It is done in the same way, just using d;fferent

letters, There 1s ons thing we must remember_hereu
We are giving a gas allowable to the oll zone. We are
likewise giving a gas allowable to the gas cap on the
same basis, s0 much gas from a producing property is
allowed for the amount of sand volume that was filled
with 0il or gas. And you are giving the same
allowable to the gas cap as you are giving to the o0il
zone per unit allowable, no more., 8o the top “C" would
be the total gas allowable. We will do this for the
unit again (marking on board). Let's call this MCF--
well, cubic feet, 26,971,000 feet of gas as a daily oil
allowable. You divide that by the total number of barrels
of space in the entire reservoir becausse we have got to
give an allocation of gas to an o0il property--to a
gas property--and do 1t the same way since it is
consistent. The voldage is the same, the gas voidage
allowed, so thé total amount of 5arrels in the total
resérvoir, 282,657,430, Now, remember 188 million of
it was o0il zone and the rest of it is gas.

Now, multiplying that times the amount of
reservoir space for the unit--in this example it 1isg
269,243,135 barrels that is under the unit property,

therefore the allowable should be based on this proportion.
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All we want is our percentage of this gas. That totals
25,680,000 for the unit of cubic feet a day gas |
allowable, of which we certainly wouldn't produce it,
but that we feel should be the gas allowable for the
unit. We wouldn't produce that any more than we are
producing our gas allowable today under the ﬁresent
rules, but we do helleve the correlatlive rights of gas
cap owners should be protected by having an allowable
given to them. VWhen the time comes that that gas cap
encroaches throughout the oil section, does the work and
is expending 1ltself, by the same token it is going to
keep on coming right out of the wells. At that time
we certainly believe that the unit should be allowed
to produce that gas cap from the leases it had it under
originally.

We are going to use that gas, Petroleum
Incorporated is going to use that gas.

Q Now, with respect to the difficulty of
administrating such a rule, is this tabulation which
we have shown here not as simple to use and as easy tq
administer as the present rules?

A It certainly is. Actually, the rules are
quite similar. The only thing that has changed in this

set of rules that was in the rules that are now in force
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is the basis. In lieu of an inequitable per well
sharing of the oil and gas we are substituting the
amount of o0il and gas in place to restrict and minimize
drainage and that®s all. We have used 1,200 cubic féet_
per barrel allowable as a limiting gas-oil ratio factor.
We have given the gas cap an allowable similar to what
we have now, no more than you are allowed in the oil
zZonse, as we have now.

There is no different in this allocation
other than the bases, which ig on the basis of reserves
rather than per well., The only time a per well allow-
able would be any good would be if you had s reservoir
of equal volume &ll drilled at the same time, equal
sand conditions throughout completely, no difference
in fluids. You never find that.

MR. STOCKMAR: Thank you, Hr, Weyler. I am
extending my few minutes here, gentlemen, I am sorry.
Gentlemen, I would like to introduce as our Exhibit No.
4 a structure map with crogs sections just to give you
a8 visual picture of the fileld. Mr. Weyler as briefly
as you can will you point up the factors which we have
used in determining and calculating the oil in place
under each and every tract in the field? As was stated

there is possibly no dispute with respect to most of
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these factors. Do it as briefly as you can and if
Petroleum Inc., wishes to dispute anything we will let
them do that on cross examination.

A All right. I won®t spend much time here.
This is a structure map of the field that was
presented to the Commission in the December 20th hearing.
It shows the o0il zone. You all have the 1little books;
the o0il gzone, the gas cap, and the area. where the gas
overlies the oil originally. Now, Mr., Stockmar has
asked me to tell you the factors which were used to go
into the determination of original o0il and gas in place.
The Engineering and Geological Committee sat down to
determine the oil and gas in place. First, of course,
we had to find the ftop and bottom of the sand. We d4did
that. We used a core analysis and electric logs, every
means that we could. We found the top and bottom of
every sand section of every well in the fleld. To
find 0il and gas in place you have to ﬁave the porosity
and you have to know the connate water. We used the
porosity from all cored wells that we had, and I think
if I am not mistaken about eighty~five percent of the
wells in the field were cored, a great number of wells.

We used the permeabiliiy or the porosity

directly from these wells. We subtiracted from the amount
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of porosity in the sand of each foot the amount of
connate water., We used this curve here (indicating)
to subtract the amount of connate water and find how
much o0il was in each foot of each sand in each well in
the field.

e used a gas-oll contact of 1063 that the
Core Laboratory found. We found the very sanme thinga
We even found it closer than they thought it was. After
correcting some of the footages on the well every well
hit 1063 right on the button within a foot, i1f it didn't
hit it right on the nose, so we were satisfied that
1063 was the gas-oil contact.

Q HMr. Weyler, there may be no dispute on some
of these matters. Can we sum up this part of it by
saying that you measured the thickness of the rock that
carried oil or gas, that you divided it intooil and gas
zones, that you then analyzed each well foot by foot
to determine the porosity,; that is, the amount of fluid
space that could be found in the reservoir, the amount
that you measured separate the amount of water foot by
foot to arrive at the amount of oil in pore space foot
by foot for each well?

A That's right.

Q Then how did you, using Exhibits 6 and 7, which
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I would 1like to introduce; how did you arrive at the
total quantityd oil in place in the reservoir and gas
in place in the reservolr?

A All right, well then we knew the amount of cil
and the amount of gas represented by that well in
barrels per acre. We spot those on the map of the fiseld.
These figures here represent barrels per acre on both _
maps (indicating), space filled either with oil or gas.
We then contoured this as a committee, conitoured each
of these maps, and with the use of a mechanical device
called the planimeter that vou measure arsa with, we
measured the area on each individual property between
the contour lines, and therefore, could determine within
very reasonable accuracy the amount of oil in place
under each segment and add them ftogether, then the
gmount of oil in place for each property.

Q - I believe that we went through this very
thoroughly at the unit hearing and we will let this go
to cross examination, Mr. Weyler. On the bottom of
your Exhibit L4 you have a cross section of the field.

I would like to call the Commission'®s attention to the
cross section.

A Well, this igw--

Q Excuse me, Jack, That is a much reduced cross
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section. It is not to scale; and since we fully expected
to hear lots of comments about downstructure and that
kind of thing we have prepared a scale cross section.
We would 1lke to show you exactly what the length of
this field is.in comparison to its thickness. Mr. Weylsr,
was this, which I would like to introduce as Exhibit 4,
prepared under your supervision?
A Yes, it was,
Q Excuse me, Exhibit 5.
A Yes, it was.
Q You willl note the difference between the
two (indicating). This 1s a cross section of the way
the reservoir actually looks. The white lines are
prarallel to the sea level data. We would like to leave
this here. We may have some further comments about it
later. Will you move right int; the préssure maps, please?
A All right.

MR. STOCKMAR: Henry, will you put up the
exhibits, please? Excuse me, we are out of order on
oxhibits. The isopach maps we have entered respectively
as Exhibit 6 and 7. 1In each of your books you will
find two exhibits which I would like to enter as Exhibilts

8 and 9. They just follow the isopach maps in your
bOOko
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Q (By Mr. Stockmar) Gentlemen, Mr. Weyler has
placed on the board our Exhibits 8 and 9. Will you
please explain those briefly, Mr. Weyler?

A All right. These figures here are .percentages
that show, this top one here is as of the 1st of July
of 1956, Petiroleum Incorporated has produced
approximately 14,1 percent of its original oil in place;
the unit, 8.5 percent of its original oil in place.

To do that in the Adena Field there has got to be
migration. This is being replaced by oil which was
originally under the Adena unit. The pressure maps

will very clearly point that out, as I will show you
later. That®s a lot of oil. If the unit were to have
produced 1k4.1 percent of its original o0il it would have
produced over seven million more barrels of oil than

it has already produced at about $1.85 a barrel. That's
a lot.

Now, Petroleum Inc. had 7.1 percent of the
original o©ll in place. Adena unit, had 92.9. As of
the first of the year when the unit went into effect,
Petroleum Incorporated already produced 10.4 of the
produced oil at that time. Of course, the rest of the
unit 1s here (indicating on board). It is getting

worse. First quarter of 1956 they produced 13,7 of the
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produced oil, second quarter of 1956 approximately 1%.9.
If these same rules stay in effect the next guarter it
will be 16.2,

Q In other words, kr. Weyler, the present rules
in their daily operation day to day are increasing the
inequity of the situation and not solving it, is that
correct?

A That®s right. There is plenty of inequities
in the present rules. In the first place, the present
rules in no way reflect the oil that was under sach
individual owner®s property; by that they allow migration.

Q At the present time, as I understand 1t, the
present division is on the basis of wells alone?

A That®’s right, wells alone.

Q Is a well any nmeasure of the amount of
hydrocarbon that you might find under it?

A No,

Q What does Exhibit 9 show?

A This is simply a bar graph, gentlemen, that
referred to these figures. Again, Pet Inc. with 7.1
percent of the original oll in place as of the date of.
unitization; it produced 10.4;the first quarter of
1956 13.7;the second guarter, 14.9; and it would be

expected to produce 16.2 of the oil in the third quarter
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if the rules aren't changed. This is only the result of
manmade rules; it hasn't anything to do with structural
position, If you take that per well allowable off and
place on a rule that permitted equal drainage of proper~
ties this will drop right back down to here (indicating).
We are not asking for any of this lost production. We
are not asking Pet Inc. to be shut in to a unit that
produces seven million barrels of oil to make up the
difference. We are asking for a correct sharing of the
0ll production in the future.
MR, STOCKMAR: We would like to introduce some
pressure maps now which will take a few more minutes.
We can do 1t---
A Ted, there is one more thing about why this
has happened. We will have to talk about this just a
little bit. One other reason why this is happening,
getting worse, is the unit is unable to transfer other
than a penalized allowable; in other Words; under the
present rules we take a gas-o0il ratio every three
months, According to that gas~oil ratio a well is given
an allowable. Iven though we take that o0il allowable
and transfer it to a low ratio well, under the 1,200
limiting ratio we cannot produce any more than the

penalized allowable. That's why this is getting bad
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(indicating).

The whole field is going to be squegt to that.
We are not able to transfer. Another reason for the
present rules being inequitable,'wa can't transfer %o
good low ratio wells. We are taking too much gas out
of that reservoir for each barrel of oil being
produced.

Q Mr., Weyler, the Commission is anxious to geft
to lunch. I shall move right into the pressurs maps
and donclude your testimeony.

A Yes, sir.

MR. STOCKMAR: Would vyou like to adjourn for
lunch, sir?

CHATIRMAN DOWNING: It's ten minutes after
1:00. How near finished are you?

MR. STOCKMAR: We are wlthin just a few minutes
of Tinishing, sir.

CHAIRMAN DOWNING: If you just take a minute
or two we will wait.

MR. STOCKMAR: All right; I would like to
introduce as our exhibitg---

CHAIRMAN DOWNING: Do you want to introduce
these exhibits?

COMHMISSIONER BRETSCHNEIDER: He wants to
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explain these next two maps that are going on the
board. _

MR. STOCKMAR: It is up to you, Judge Downing,
if you prefer to disband for lunch and resume again we
will be glad to do that.

CHAIRMAN DOWNING: 1Is there any objection to
these exhibits?

COMMISSIONER BRETSCHNEIDER: He wants to
explain them,

CHAIRMAN DOWNING: All right.

MR. STOCKMAR: Whichever you wish, sir.

CHAIRMAN DOWNING: If 1t will just take a
minute or two, as you said, all right. We don’t want
to wait here all afternoon before we go to lunch.

MR. STOCKMAR: Maybe we should go to lunch
then.

CHAIRMAN DOWNING: I would rather get finished
because this thing is running way too long; in fact, I
can't promise you a full quorum here this afternoon.

Q Jack, will you please speed through these?_
I would like to introduce our Exhibit 10; 11, and 12.
Will you explain which each is showing and refer to them,
Jack?

A This is a bottom hole pressure map. It was
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prepared not by me; but by the Enginee?ing Conmittee in
December from the December 1955 survey, just before the
unit commenced.

Q What are the colored tracts?

A The colored tracts are the Petroleum Incorporated
properties. It is apparent already that there is a
congiderable amount of migration toward the Petroleum
Incorporated properties. The pressure sinks are not
quite as apparent as they are 1n the next map., This
map was taken---

Q Which exhibit is that?

A This is Exhibit 11,

Q That's Exhibitv 117

A Exhibit 11, bottom hole pressure map., The
bottom hole pressures were taken in June of this year,
the 2nd of June. There is no question but what this is
happening to the 0il and gas (indicating).

Q The record won't show the arrows, Jack. Would
you make a statement as to what they are intended to
represent?

A These arrows are drawn perpendicular to pres-
sure lines; in other words, in the areas of low pressure
the pressure sink here (indicating) is quite severe, and

the pressure sink here (indicating), because of unequal
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volumetric drainage creating low pressure. The unit oil
and gas is migrating toward those pressure sinks.and
right into the Petroleum Incorporated properties. It
is getting worse and it 1s going to keep on getting
worse under the present rules. The rules which we
have proposed would stop that migration of oil into the
Petroleum Incorporated properties.

Q lir. Weyler, what 1s our Exhibit 127

A This Exhibit 12 as we construct it is a dif-
ferential pressure map; in other words, from each map we
had a pressure here and a lower pressure here (indicating),
and we subtracted the two to show the difference in
pressure drop. Again, the situation is getting
increasingly worse. There was a 111 pound drop here in
this Petroleum Incorporated well, and eighty-four pound
drop here, so there are some moderately high in the oill
zone, but the whole average field only dropped forty
pounds and the pressure sinks here are substantially
more than on the unit properties. Again showing this
drainage here 1s not only continuing but is getting
worse (indicating).

Q All of this tends to show the inequity of the
present rulest

A That's right.
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MR. STOCKMAR: I think with that we can adjourn
for lunch and possibly postpone Mr., Weyler's cross
examination. _

CHAIRMAN DOWNING: We will recess for lunch,

(Whereupon, at 1:13 o*clock p.m., Monday,

July 2, 1956, the Commission recessed until 2:15 o'clock

p.m., the same day.)

§55555558858
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MONDAY AFTERNOON SESSION, JULY 2, 1956, 2:15 P.M.
555586585558

CHAIRMAN DOWNING: All right, we will come to order.
Now, the next thing is cross examination.

MR, STOCKMAR: I would like to know if there
is any objection to the exhibits which we have asked to
be accepted here?

MR. KIRGIS: Nome.

CROSS EXAMINATION
BY MR. KIRGIS:

Q lr. Weyler, you have stated, as I understand
1t, that the 15,000 barrels of oll allowable for the
entire pool is not only one which is based upon the
factors studied by Mr. Horner buti alsc an independent
gurvey of your own. Oan you explain to us how you arrived
at the 15,0007

A Yes. I did quite a bit of research, Mr. Kirgis,
on that, went through books published by a number of
the authoritles, did quite a bit of reading. Some of
them come out with formulae that they can predict MER's.
They say they can predict them; I got a lot of background
out of that, general observations of performance in the
field certainly bears out 15,000 should not be exceeded.

Q And what factors do you take into account in
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formulating a limitation to 15;000 ba::gls?

A The gas cap should not be allowed to migrate
too rapidly and likewise many of the things that went
into our MER testimony, the fact that you should not
causé pressure sinks in the reservoir, move that gas cap
at an unsqual rate.

Q Well, is there any certainty that the 15,000
is a figure properly calculated to prevent these things
which might otherwise be harmful?

A Yes, if these rules are promulgated, yes.

Q Do you know what the historical production is
over the first four or five montha of this year?

A Yes,

Q What is 1t7

A Would you like the exact figure, or roughly?
It's about 400,000 to 540,000 barrels a month.

Q What is that daily?

A It*s about 14,000,

Q It*s less tnan your proposed 15,000 is it not?

A Slightly, yves.

Q Do you know wh ether that is the actual produc~
tion or the allowed production or whether therse is a
difference between the two?

A That's the production reported to the State,
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actual production as reporied.

Q Actual production?

A That®s right.

Q Has actual production since January 1 of this
ysar been the equivalent of allowed production under
the existing rule?

A Mighty close.

Q Do you know whether there has been any excess
in actual productlion over allowed production?

A Not to my knowledge; 1f it has it was probably
made up the following month,

Q If so it would have been just a one month
proposition, is that right?

A Yes, as far as I know, that's correct.

Q . Have you checked the figures or are you just
basing this on your understanding from other sources?

A I have actually recorded the actual stats
producfion for each month. If you want to take time I
guess we could check that with the allowable,

Q I would like to do that. Will you do that,
prlease?

A (Witness looks through documents,)

Q Can you in doing that distingulish the unit

production and the unit allowable from the field as a
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. whole?

A Yes, I would like to check. I am_not_certain_
I have the actual allowables in the Pet Inc. properiies.
I have the actual production here which I am about to
tabulate., I will see if we can't get hold of it---

Q We will give you an opportunity to check so
that we will have it accurately.

A All right; the first four months you asked
for, I believe, didn’t you?

Q That's fine., If you have later figures, yes,
but my guess is you have only the first four.

A We have May kind of estimated.

Q Let's just stick to those that we know as a
fact.

A (Witness draws on blackboard.)

MR. STOCKMAR: Mr. Weyler, will you recheck
your April figure for unit oil?

Q Now, do you have a base of determining for
comparative purposes what the figures would be under
the allowables in the existing order?

A Yes. I guess we could assume a thirty-day
month roughly.

Q That's all right.

A All right; roughly, each month?
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Q Yes.

A Petroleum Incorporated would produce 32,000
barrels and the unit 418,000 barrels.

Q Now, that is under your proposed order, is 1t
not?

A That®s right.

Q Do you know what the figures are for these
four months under the now existing allowable order?

A Well, Mr, Kirgis, I am quite certain that

they are right close to these average figures (indicating).

Those are right close to the average allowable.

Q You haven't, howsever, checked that out or can't

immediately quickly check that out, is that righi?

A I will see if I can. All right, the unit
allowable in April was 363,960 barrels. Now, whether
this increase of about 5,000 plus barrels is making up
production because of underproduction here (indicating),
I don't know,

Q Would the 363,000 figure apply to each month,
January, February, March and April under the existing
order? |

A No, sir, that is only April because in April
we went under the gas-o0il ratio tests of the first

quarter of '56., The first quarter here was higher for
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the unit.

Q I am not sure I follow that. Do you mean by
that that in the first quarter that your actual produc-
tion exceeded your allowable production under the
existing order?

A No, the allowable production was higher under
the first quarter than it was the second quarter.

Q But you don't have the figure to give the
comparison?

A I will try.

Q All right,

A We have the allowable schedule for the first
gquarter 1956 but it is not totalled for the units. It
18 only by lease; since at that time it was calculated
for each lease, not for the Adena unit, since we just
started the unitization. The State put 1t out on a
lease basis. Maybe we can get it here.

Q Okay, fine.

A (Witness draws on blackboard.) During
January the allowable was 392,150 barrels for the unit.
By the way, you are making up some production in that
month of January.

Q From a prior underage?

A I believe that's correct. Is that not correcti?
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A VOICE: Yes.

A That's correct. During February the allowable
was 366,850 barrels. During March it was back to
392,159 barrels,

Q So there actually are overages there in three
of those four months, is that right, of actual produc-

tion over allowabletl

A You are counting making up overproduction as
overage?
Q Just on the facts there are four months when

there was more production than allowable for those
months?

A I guess you could say that.

Q Three out of the four?

MR, STOCKMAR: Mr. Kirgis, wilill you define
the allowable, please, tc include or not to include
make-up production?

MR. KIRGIS: I was talking about it without
reference to making up production,

Q Now, as I understood-- 1 am sorry. Did you
want to go into something further theret?

A No.

Q You are free to if you want to.

A No.
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Q I understood you to say that under the propqsed
order that it would give rise to selective production.
Am I correct in my understanding of your testimony?

A That®s part of the rules.

Q Now, how is that selective production going
to be administered? By whom will it be administered?

A By the opsrator of the Adena unit.

Q And that would mean that the operator of the
unit could select those wells within the unit from
which he would produce his share of the 15,000 barrels
per day, is that correct?

A That's right.

Q Do you contemplate that the Commission has any
retained authority, as Mr. Horner d4id?

A I think if the unit does something out thers
that somebody feels is hurting them, then that second
party has the right to come to the Commission and have
them look into it, but if the order iitself is just and
equitable the Commission shouldn®t--I couldn't see why
they would worry about 1it.

Q Did you hear the testimony regarding the pos-
sibility of a line fight? |

A Yes, I heard it.

Q That was my phrase, not the witness'es phrasse.
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A Yes.

Q Do you agree with the former witness that that
is not a poss;bility?

A Well, I will have to put 1t this way to
answer that question: any time that oil 1s being
transferred from one well to another you cannot--let
me erase this. I will call these a couple of Pet Inog,
properties (indicating blackboard). We maintain that if
we can't produce transfer oil to those wells that we
are going to have a less efficlent operation.

Q May I interject there, do you mean less effi-
cient for the field or less efficient for the unit?

A Both.,

Q For botht

A Right. Now, whether we transfer great quanti-
of oil to these wells back here (indicating) or to
these wells back there (indicating), is there any differ-
ence in line fight? It's only a relative distance. I
don't think there is cause for that for this reason---

Q Your first offset has the most direct effect
on an adjacent properiy, doss it not?

A Not necessarily, no.

Q Will you explain that to me?

A I think right back to Mr. Kavaler's article--
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and I believe it, too, Herman--thai wells do not produce
from an individual lease, they produce from a poo;,
and if you are taking the 0il out of here or out of
here (indicating), let's use these two, out of here or
out of here, you are golng to have the same effect on
some water out here or some gas out here (indicating).

Q What about the well, however, that may be in

the triangle?

A This onet
Q Yes.
A The rules have given 1t 1ts fair share of

the 0il. There isn't going to be any migration.

Q You say ithe rules; you mean the one that you
are now proposing, 1s that right?

A That's right.

Q And do you say that the rule which is now in
existence gives it an unfair share of the o0il?

A Yes, I do.

Q And why?

A Because the rule ig simply based originally
I think 1t started out to even be a temporary set of
rules., There was no reservoir information available.
It does not reflect in any way the quantity of oil that

underlies the property that gets drilled. It gives an
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unequal share in it according to the number of wells.

Q Then your statement of fairness or unfalrness
is based upon the amount of oil in place, is that correct?

A It*s based on migration, that we are trying
by this new set of rules to eliminate. These rules
would do it, eliminate the migration of oil either way
without compensating drainage.

Q You did make the statement, if I understood
you correctly, that under the present rule that the
.parties--and I don't know whether you mean merely the
unit or whether you meant everyone in the field~--is not
presently taking all the oil or gas permitted under this
rule.

A That's right.

Q Didn't the figures a moment ago indicate that
at least substantially all the oil is being taken?

A I was speaking there primarily of the gas.

e have more than thirteen or more gas wells in the
field, each‘one of which has got an allowable. Never
vet has the unit opened those wells up. We haven't even
laid lines to them; we don't want to pioduce them. We
don't want to use that gas.

Q Are those gas wells on the gas cap?

A Yes.
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Q If that be so why then was there an allocation
of gas %to gas cap wells in your formula as contained
in Rule 37

A It*s not the gas cap wells; 1t's the gas
cap acreage, not on a well basis.

Q well, 1 thought I understood you to say, and
please correct me if I am wrong in this, that you found
eighteen million cubic feet, I guess, of gas In the
oil zone.

A That's the oil zone, gas allowable possible.

Q And that you then took an eighteen million
figure for the gas cap zone.

A No, sir; it's about less than nine
million; it*s about 8,971,000,

Q But you do allocate eight or nine million to
the gas cap properties, is that right?

A Yes, we are allocating gas to the gas cap
ﬁroperty similar as to how gas is allocated to those
propertises now.

Q Why 1s it th§} allocation is necessary or
proper if the gas cap é?lls are not to be produced?

A I think I made that clear, that tha.1_; gas cap
gas is moving as shown by these pressure maps. It is

moving every day to the oil wells and it is going to be




110

produced out of oil wells. We hope to produce every
bit of that gas out of an oil well. When that day comes
we should be allowed to take our share of that gas
production and we want to be ablé to do mos

Q Incident to your o0il production, is that
your point?

A Yes, sir; in other words, once it gets in the
tube you can*t push it back, so we want the right to
let it come on out. It has dons its work.

Q Would you be willing if that order include-
that if it is to be adopted at all~a prohibition of gas
from the gas cap wells, however we might be able to
define them?

A It is not necessaw.

Q Why?

A We have 150,000 cubic feet in any gas cap well
and we haven't produced it; it would be silly to
produce those wells.

Q You mean it would be unnecessary because you
do not presently intend to do it, 1s that right?

A That is right.

Q Now, you stated also if I understood you, that
the rule which you now propose will allow a more

efficient gas-o0il ratio. Am I not correct in that?




A That's correct,

Q Will you explain how that is so? .I didn®t
understand the explanation, if it was glven.

A A1l right. We will be able to transfer allow-
ables to wells that we are unable tc do 1t even now in
the present rules. It will open up the possibility
of transferring allowables to low ratio wells, these
direct offsets.

Q In other words, 1t is nothing that is intrinsic
in the formula; it 1s only intrinsic in your right to
transfer from one well to another, is that right?

A Yes, but it goes a little further than that,
if you would like that, too.

Q Yes, I would.

A These rules will eliminate these pressure
sinks that were pointed out, which is going fto keep that
gas-0il ratio down.

Q That®*s a matter of intent. Now, on the figures
vhich you have included on the last two pages, I believe
it is, of your proposed rule, at the bottom of page nine
you show the total amount of gas, the total amount of
0il which will be allocated to the unit. Then on page
ten you show total amount of o0il and total amount of

gas which would be allocated 1o areas outside the unit,

4
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which means Pet Inc.T
A Right.

Q If you would merely make a mathematical

computation, what would be your gas-oil ratic in the unit

under those figures?

A I don't know what you are leading up 1o.
You are leading up to an 1,800 gas-oil ratio?

Q That's right.

A I tried to make that clear in my testimony
that we are speaking about two different areas. We
are speaking about an oll area given a gas-oil ratio
penalty; we are speaking about a gas cap that likewise
should have an allowable.

Q But yvou sald you would not produce from the
gas cap.

A That's right, but when that gas cap gas gets
into the oil zone it should be allowed to be produced.

Q You then advocate permission to produce at a
gas-oil ratio of 1,800 to one, is that right?

A Under those conditions that is right.

Q And what would be, on these figures, the gas-~
oil ratio for Petroleum Inc. properties?

A A maximum of 1,200 to one.

Q And that's what it is in the field today,
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1sn't it, under the existing order?

A Well now, I don't know. I think we could
transfer that gas allowable that we have--I don't want
to get into that under the present rules--but, yes,
generally right.

Q But that effect then is that your order pro-
poses substantially an increase from approximately 1,200
to one to 1,800 to one gas-oil ratio in the unit area,
is that correct?

A I don®t even think about it that way.

Q Is it correct?

A Well, I think everybody here understands 1it.
If that's your way of putting it, I guess you are correct,
but my way of putting 1% is allowed production of gas
cap gas after it has expended 1itself through the oil
zZone.,

Q Yes, we will admit that some of the gas will
come from the gas cap, but the net effect is a measured
gas-0il ratio at the combined wellheads which could bs
as high as 1,800 to one?

A That's right.

Q Now, you discussed in your direct examination
the matter of bhottom hole pressures and you have at least

one map here or two maps, plats, call them what you will,
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your exhibits, what are they, 5 and 6%

A The pressures I think are about 9, 10 and 11,
aren't they, Ted?

MR. JERSIN: 10, 11 and 12,

Q i, 11, and 12, that's right. _

A I will mark them (marking on exhibits).

Q Now, on one of these which is now designated
as No. 11, Zxhibit 11, you have put black crayon arrows
pointing into the Petroleum Incorporated propertles. I
believe you said that that designated the drainage pattern
as 1t would exist based on those bottom hole pressures,
is that right?

A Even after shutting in twenty-four hours that’s
Just the reflection that is left after the real severe
sink has disappeared.

Q Now, you called that, I think, a pressure
sink, is that rightt Is that the proper'phrase to use,
sir?

A That's one I like.

Q Is there any other sink other than on Petroleum
Incorporatedproperties?

A Yes, on the same basis you would have to call
this one and even this one (indicating).

Q In other words, the arrows only point up the
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Petroleum Incorporated drainage as you see it, but you
don't point up the drainage into your own properties?

A I will point them up if you like, but here's
the net result: that doesn't msan anything because we
are draining our own territory. In other words, you are
certainly not draining from here up to here (indicating).
Now, from here, certainly, but that’s our transfer
provisiong allowing us to move oil around and take 1t
where we can take it best. Certainly you are going to
have some pressure drop where you shut in your wells;as
long as you are confining it to your own territory you
are not hurting anybody.

Q But the fact is that this pressure situation
and the suggested drainasge pattern created thereby is
not peculiar to Petroleum Inc.? It isn't Petroleum Inc.
against the world or the world against Petroleunm Inc.

It also happens in your own property, does 1t not?

A The pressure sinks are there; the effects are
different.

Q Why are the effects different?

A Your pressure sinks are draining the unit and
ours are not draining you.

Q Okay, it's a matter then, just a fact that

we have two leases, so to speak, in the field; the unit
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is one and Petroleum Inc. is the other?

A That's right.

Q But the basic engineering fact remains that
there are other pressure sinks with the same effect as
those on Petroleum's Inc. in so far as reservoir behavior
is concerned?

A You can go further than that. There is
migratidn all over this reservoir. The only thing that
matters is when oil and gas are moving over property
lines,

Q You are talking correlative righi®®

A I believe that®s it, yes.

Q You are not talking greater ultimate recovery
of oil or gas, are you, from the pool as a wholet?

A This shows primarily to me correlative rights
as being affected.

Q But it is not a matter of waste if one defines
waste ag limited to the greatest ultimate recovery.

Am I right in that?

A I may be stepping on my lawyer'’s toes, bui
T think it says in the Act that abuse of correlative
rights is waste.

Q ¥y question was this: if you limit the

definition of waste in terms of the greatest ultimate
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recovery of o0il, then the thing which you are now
talking about has nothing to do with wasté within that
limitation, isn®t that right?

A Well, I don't know; we are kind of Oakiles
from Oklahoma, but we are in Colorado and they don't
limit it to that.

Q I am asking you merely to make my assumption.
We lawyers will argue whether this is a proper defini-
tion of waste, and Mr. Stockmar no doubt will say

» that it is not, and I say that it is, but if that 1s the
proper definition of waste~-~the legal problem is o be
determined by the attorneys and the Commission--~then is

thls thing that you are talking about now not waste?

A There is some waste involved.
Q How?
A The waste is inveolved is this pressure thing;

there should not be sinks across here (indicating).
It should be uniform. These lines should be straight.
These two pressure sinks here (indicating) and the
fact that we can®t extend ourselves because we can't get
up here to that oll next to the line are creating these
sinks and therefore we are experlencing a waste.

Q Well now, isn*t 1t true then of the pressure

sink on your own property?
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A Only because of the transfer provisionur

Q That’s okay; that's a good answer. Now, as
to these particular pressure sinks as they are shown
on the exhibits, I guess it is 11 and 12 basically where
they appsar, isn®*t that right? On 10 they do not appear,
isn't that correct?

A Well, they are building, the sinks themselves.
I mean, actual closure of lines aren't there, but certainly
the effect of drainage is there,

Q Let’s say on 11 and 12 where the sinks are
exemplified, do you actually have data to locate all
those contours, particularly those near the western edge,
the contours of the sinks?

A On this one herel

Q On either 11 or 12,

A All right; 11 or 12, Let's start with 11,

I was pretty sure that we were going to have that
question and that's why we dashed them in. I have
"another red pencil here and if you don®t want to take
the contour lines, let's take the individual well
pressure and draw some arrows. Let's throw all the
contours out. If you would just look at the pressures
alone you would see that there is still an arrow up

there; there is still an arrow in there (indicating).
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There are still arrows coming across to this low
pressure--let’s make it down here (drawing on board) .
All of these préssures down here are higher.

Q Do you know the pressures on the west?

A Well, there is no “J" sand drainage out
there, I don't believe. Nobody is out there producing
that water.

Q Is there water?

A There is some,

Q Is any of it coming in?

A It has certainly been picked up slightly in
hefe (indicating). I don't know; if you get into
engineering terms it might be called a very slight
encroachment., I think water is always moving to some
degree.

Q Of yowr knowledge do you know whether or not
that water 1s enough to create pressure?

A Well, it is there under pressure.

Q It wouldn't move {n if there weren't pressure,
isn*t that right?

A It wouldn®t move in if there was a pressure
differential of some degree.

Q Well then, what is your explanation without
my interrupiing.you .as--I1.have beeny-for-which -J- i
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apologize.

A That’s all right.

Q ~--=-38 to why you think it is proper to draw
those pressure sinks there or to pull the red lines
there which you now have in the absence of data
showing pressures on the west side of those ginks?

A Well, all we can do on the west side, you can
open these up if you want on the west side. Wé are not
concerned with the west side drainage here. If these
open up to the west you are still going to have these
arrows and you ars still going to have the migration
acfoss the property lines, and I don't think that
changes one thing about it.

COMMISSIONER BRETSCHNEIDER: Are there any
wells out there?

A No, no "J" sand wells beyond the limit of the
lines here (indicating).

COMISISSIONER BRETSCENEIDER: How would you be
able to get any pressures without any wells?

A That was the question I was asking Mr. Kirgils.

MR, KIRGIS: That was my quesiion, but there
is a water drive whicﬁ you say you consider rather

negligible, but if the water is coming in it is coming

in upder pressure higher than that which exists to the . ... ..
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east of 1t, isn®t 1t?

A Would you please ask that again?

Q 1f +the water 1s coming in at all, even
though as you say it is coming in in relativeiy glight
amounts, 1t nevertheless is coming in under pressure
in excess of the area into which it is moving, isn't
that right?

A Not necessarily.

Q Why not?

A If that pressure drop--we don't know what it
1g--we don't know what has been experienced out here
in pressuré drop. Somebody would have to drill wells
out there to really have anybody get a real good idea
what that pressure was. The only thing we have got here
is reflections of these pressures here and we can
construct and everybody is going to contour a little
different, but you do have reflections of what 1t
might be on the fringe edge of the field, I can't tell
you what it is out here (indicating).

Q 1 understand that, but isn't it also irue that
the water wouldn't be moving in unless there was a
pressure differential?

A That is true, what water there 1is moving.

Q Now, I believe that you testified on direct
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examination that Petroleum Incorporated was represented
at the various engineering meetings at which this for-
mula of oil in place was discussed or developed. Am I
right in that?

A That's right.

Q Is it your testimony that Petroleum Inc.
agreed that that formula was a right formula or that it
was one proper for allocation of oil in the field?

A As far as I know that was the feeling I had
of their representatives just as all the rest of us that
did all of this work. We were pretty well sold on it
all the way along until the answers came out and I think
some orders came back.

Q Did you actually unitize solely on the basis
of oil in place?

A We tried to first.

Q Did you?

A No.
Q What other factors were taken into account?
A Yarch 1955 production~-no, 1t was thrown in

and for a period which was called the primary produc-
tion period it was given a certain amount of weight in
the formula, and then after that amount of oil had been

produced we went to the straight oil and gas in place
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formula. .

Q After-~ I am sorry, I missed the last part.

A After what we felt was the primary production
in the field we established a primary production reserve
and through negotiations it was used to set up that
figure during which this two-phasse formula using the
Harch production was used. After that amount of oil
had been produced out of the Adena Field we went and
agreed and unitized on the basis strictly of oil and gas
in place and their values.

Q But you did give weight to March production?

A I didn"t,

Q In the formula which finally was used for uni-
tization that was given weight?

A W%ight was glven, that’s right.

Q Do you know how nmuch weight it was given?

A It was given-~in the 0ll zone only it was
given one-third welght and two-thirds were given to
the value of the oil.

Q Why was March of 1055 slected as the period
for production?

A Well, I think it was the last month that we
had the data on and they Just agreed on it. It was donse

in the 1ntergsﬁs of unitization, getting it done in a
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hurry. Some people were willing
Q Does the formula which
proposed order take into account
distinguished from oil in place?
A Certainly oil in place
that's why it is used.
Q Is 0il in place always
able 0il?
A Well, right here, yes,
Q Whyt

A Well, I believe it 1is.
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to give up a little,

you now propose in this

recoverable oll as

is a reflection of it;

the guide to recover-

in Adena it 1is.

Q Why do you belleve it is?
A

Because without migration and rock characier-

istics, and the oil characteristics lend themselves, 1if

there is no migration across property lines, then the

recovery is going to be substantially the same on all

properties,

Q Have all wells there been completed with the

same degree of efficiency?
A Substantially.
Q Do they all produce at

A No.

the same gas-o0il ratio?

Q Is tmt a factor which &termines recoverable
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A - It depends on the set of rules you are
talking about. The amount of recoverable oil 1s more
susceptible to the rules than it 1s to the actual
effect of each individual well or the efficiency.

Q Do you mean by that rules of this Commission
or are you talking about engineering rules?

A Field rules.

Q Field rules which might be established by
this Commission?

A Yes.

Q How does that affect recoverable oil in place
and particularly that factor of gas-oil ratioes?

A I said the field rules might be enforced,
one set of rules agalnst another; that is certainly
going to affect the ultimate production from individual
properties more than if, as you referred to, the

efficlency of completion of one well versus another,

Q How about gas-0il ratioes?
A Or the gas=-0il ratio.
Q You are not saylng, are you, that a well with

a low gas-~o0il ratio may not produce more oil than one
with a high gas-oil ratio, or are you saying that?
A It all depends on what you restrict that

well to. DREither a low ratio well or a high ratio well
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can produce more than the other, depgnding on what
restrictions are placed on that well.

Q Suppose there is a 100 barrel restrictlont

A On esach?

Q And you have got a low ratio well and a high
ratio well; which ultimately is going to produce the
most oil? |

A You have got to add a lot more conditions
than that,

Q Other things being equal?

A All other things being equal?

Q Yes,

A If you have two different wells in two different
reservolirs or the same reservoir?

Q The same reservoir,

COMMISSIONER BRETSCHNEIDER: If they were
equal they couldn®t produce on the same basis,

A I wouldn®t necessarily say-- I think what
you want is a low ratio well produces most.

Q Isn®t that true?

A Yot necessarily, no.

Q Why not, if other things are equal?

A It depends on a muliitude of factors that

can't be equal or they would be in the same spot.
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Q Locatlion, that's correct.

A Well, I mean; to me that is hardly realistic
because you never find the other conditions equal in the
0il industry.

Q In general experience then, generally speaking,
is it not true that your low gas-oil ratio well will
produce more than your high gas-oil ratio well, more
0il?

A Not if the high ratio well is allowed to
produce maybe longer.

Q Well, let’s assume the same periéd qf time.

A No, then they will produce the same. As you
sald, they were both 100 barrel wells.

Q You have now gone back to the other hypothetical
assumption which we made awhile ago.

COMMISSIONER BRETSCHNEIDER: What are you trying
to prove, Mr. Kirgis?

MR. KIRGIS: I am trying to prove that a low
gas~oll ratio well will normally, absent other
limitations, produce more oil than a high gas-o0il ratio
well, that it has an advantage in that respect by
reason of the peculiarities of the reservoir or that
portion of the reservoir into which that well has pene-

trated, and I think it is obvious, but the witness
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doesn’t.,

COMMISSIONER BRETSCHNEIDER: It seems to me
you have to consider so many factors that you can't
make a comparison like that. You have to first go back
to the oil in place, don't you, and what kind of a
formation you have and all of the factors that lead to
production of olil and gas?

MR. KIRGIS: That's correct.

COMHMISSIONER BRETSCHNEIDER: And you can put
up a hypothesis this way or that way but you can't come
out with an answer to answer this question.

MR. KIRGIS: But I have asked the witness at
one time so to assume that all other things were equal.

COMMISSIONER BRETSCHNEIDER: They can't be

equal.

THE WITNESS: Something has got to lead to
this alteration of ratio.

Q One may be nearer the gas cap than the other.

COMMISSIONER BRETSCHNEID®RR: Then all things
are not egual,

THE WITNESS: Certainly; now put some conditions
on it and we can start talking. 7You better add a few
more because I still can't answer you.

Q All right. On the matter of recoverable oil
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one of the factors taken into account apparently was
connate water, is that right?

A That's right.

Q Does connate water have any direct relation-
ship to the recoverability of oil?

A Yes,

Q In what way?

A The more water there is the less oil there 1s

to produce.

Q There is less 01l there to produce?
A Yes.
Q Now, assume a given amount of oil there to

produce in some particular instance. Well, let me take
that back; that won't work. Let me ask it this way:
1f you have a greater amount of connate water in one
strata than you do in another, are you going to recover
normally a larger percentage of the amount of o0il which
is there in the one instance as against the other?

A Other conditions being equal?

Q Yes.

A Well, certainly the amount of oll-~ Actually
what it boils down to—?you can straighten him out and me,
too, if I am not right, Herman--1s the relationship

between the volume of oll and the volume of water in any
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particular porose msedium, and there is some differen-
'tiation between percentage recovered depending on those
ratioes. This subject was again one of those that was
considered by the Engineering and Geological Committee.
At that time it was the unanimous opinion of all--they
cén refute any of this they want--bui at least we said
that in our opinion that that need not, 1t was not
necessarily a refinement, that's even an additional
refinement over what we have done, and that the effect
of that would not be such that it would materially
affect any one property in relation to another.

Now, I will go further to say that if there
is any difference it is certainly going to be to the
disadvantage of the people that are structurally low and
have the higher connate water, which happens to be
your client, so if we were to go back over all of this
work and incorporate relative recovery factors dependent
upon the ratio of water and oil, Pet Inec. would have
less than 7.1 percent of the recoverable oil.

Q That’s on the basis of connate water as &
factor in determining recoverability, is that right?

A That’s right.

Q Let me in summary on this point see if I

understand you correctly: It is your belief that
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basically oil in place and recoverable oil will not
vary substantially, is that right?

A Not if you don't allow migration in the Adena
Field, unless you bring in time. Now, some of this
10.4 was because of time. Pet Inc. produced or had
their properties drilled up eariier and a lot of 1%
was before there were any rules. We are not asking for
any of this o0il that we have already lost; we are
talking about recovéry from now on.

CHAIRMAN DOWNING: I remind counsel he thought
he could finish in fifteen minutes.

MR. KIRGIS: Beg pardont?

CHAIRMAN DOWNING: Counsel thought he could
finlsh in fifteen minutes.

R, KIRGIS: It is difficult to tell how long
it may take to cross examine a given witness. I am
almost through,

Q ay 1 ask this just in clarification of your
position: Is it your thought that in oil pools generally
as distinguished from Adena as an individual pool, that
cil in place without taking into account recovery
factors is a proper basis for division?

A It would have helped 2 lot of oil fields

suffer a lot less dralnage.
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Q Basically your position is a drainage
position, is that right?

A Now we are talking--I think right now your
question referred to a drainage position? Yes,

Q And your statement as to the fact that recovery
would be the same in different areas of this pool is
based upon prevention of drainage, is it not?

A Yes.

MR. KIRGIS: That's all.
MR. STOCKMAR: Just a few questions, if I may.
CHAIRMAN DOWNING: Go ahead.
REDIRECT EXAMINATION
BY MR. STOCKMAR:

Q Mr. Weyler, you just said that recoverable oil
bears a rather direct relationship to oil in place. Is
that not true only under proper field rules?

A That’s what I tried to say.

Q In other words, if we were to write a rule
which would close in allof the unit properties but
permit Petroleum Inc., to continue production for an
Indefinite period of time they would soon reach a recovery
factor of 100 percent, wouidn'it they? In other words,
they would take out the equivalent of all the oil

.originally in place, right?
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A That's right.

Q Continuing, 200 percent, 300 percent?

A Not all the oil originally in place.

Q The equivalent of it I sald.

A Yes.

Q Amount of o0il equal to that which was under

their property?

A Oh, yes.

Q Isn't that occasioned only by that absurd kind
of a field rule?

A That's right; sure they could depleie the
reservoir if we shut in.

Q Getting back to this 1,800 gas-oil ratio.

If because you are permitted to produce wells at 1,800

to one, to do that would you not have to pick oui your

highest gas-0il ratio wells and produce them instead of
the others?

A Yes.

Q And by doing so would you ﬁot be denying the
right of selective production that we have fought so
hard to get heres?

A Yas,

Q Would you not lose ten million barrels of

recoverable 0il by doing that?
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A Yes.

Q And again you do not intend to do that?

A Hardly.

Q Now, with respect to the gas allowable assigned
to the gas cap itself, 1g that to permit you to produce
gas from the gas cap wells?

A No,

Q Is it to give you credit for your right to
broduce such gas?

A Yes.

Q After you have uged it efficiently?

A Yes.

Q With respect to the unit, or rather the
pressure lows that are indicated there, and with respect
to the one appearing on the unit property, Exhibit 12,
as I understand it, is a differential map showing the
difference between 10 and 11, is that correct?

A Yes.

Q Do you notice aﬁy distincet increase in the
rate of pressure decrease in that area?

A Certainly, it 1s very apparent. The gregtest
increase measured in any well is the Petroleum Inc.
Lodestar No. 7, 111 pounds.,

Q I am trying to get up to this very briefly,

Rel h Wabson - Censvel Stenograph Reporting
1400 Detrclt Street - Deaver, Colorado
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Mr., Weyler. Is it not quite possible that the pressure
low on the unit properties 1is a result of the exlsting
field rules?

A Partially, yes.

MR, STOCKMAR: I think I have no further
questions.

MR. KIRGIS: May I ask just a question on one
point. It was brought out just now, that you had
transferred or could under the proposed rule transfer
the gas allowable for gas cap wells elsewhere?

A Yes.

Q (By br, Kirgis) The net result is that
individual wells could or would be operated at ratloes
in excess of 1,800 to one, is that not righi?

A Ares you talking about the proposed rules?

Q Yes.,

A We don't have any well allowables in the
proposed rules.

Q Ne, but you and I went through the mathe-
matics whereby on the average the unit would be
allowed 1,800 to one, did we not?

A That was your way of looking at it again.

Q Yes,

A That's right.
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Q Now, actually under the transfers which are
permissible and in view of the fact you do not propose
to produce from the gas cap wells as you state, then
some individual well might be produced well in excess
of 1,800 to one, might it not?t

A No, it won't; it certainly won't.

Q Then why do you need all fhis allowable?

Why do you then have to put in the gas cap gas into
your allowable?

A It is going to be produced one of these days.

Q Well, maybe some day down the line, but eventu-
ally you could produce more than 1,800 to one, couldn®t
you? |

A There is a gas cap allowable now on a well
bagis., We haven't done anything different in these
rules except change the basis of the allowable. The
State has given an allowance for gas owners to produce
gas if they drill a well.

Q I don't want toc argue the point, but I would
like to restate a question and get an answer to it, and
that is whether or not under this proposed rule where
you do give gas allowable to the gas cap wells it is
not perfectly possible that you produce some other well

in excess of 1,800 to one?
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A It is possible; I will have to agree to that.
We are noit going to do 1it.

Q If you are not going to do it would there
be any reason for giving an allowable to the gas cap

wells the transfer of which could only have that result?

A Yos, there is.
Q Why?
A We are not going to leave that gas cap there

forever; we certainly plan to produce it and we certainly
feel that the gas cap owner which is now the unit 1s
entitled to a fair share of that gas.

Q Then you are going to have to produce it at
this ratio sometime or other in excess of 1,800 to omne,
aren't you?

A Everybody is going to be over 1,800 to one if
we don't get water in there.

CHAIRMAN DOWNING: 1Is that all?

COMMISSIONER BRETSCHNEIDER: I would llke to
agsk a question right there.
BY MR. BRETSCHNEIDER:

Q Isn't there a value accruing to the unit or
whomever may own the gas cap wells or the owner of the
gas cap wells who has a percentage interest in the unitr?

A Yes, sin
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Q He gets credit by virtue of the gas allowable
in the gas cap wells?

A Not exactly because of fthe allowabie. We
calculated_the value of the whole gas cap and the value
of the gas under each property and it was lumped with
all the oil values of the people that unitized and the
gas cap people in the unit are sharing in the oil and
gas production from low ratio wells as can be produced.

Q That’s what 1 wanted to bring out.

A They are sharing according to the value
ascribed to their property.

Q Doesn't that answer his question?

A Well, it kind of helps.

Q Sure, they get the value in the percentage,
don 't they?t

A Yes, it's all ours.

Q They Have a percentageof the unit. The gas
ig figured in the unit, so they must get a value.

MR. KIRGIS: Mr. Commissioner, I don't pro-
pose to argue the case now, but I would like to point
out there one thing which in my judgment the Commission
must be concerned with here as, for instance, it is 1h
Rangely, is gas-o0il ratioes and the porosity of

excessive gas-oil ratioes. The mathematics of this
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proposal amounts to permission on an average throughout
the unit area of 1,800 to one. Now, that includes
allowance of gas for the gas cap area. I am not saying
that that is improper, but I am saying that the net
result is that if they are ever going to use that--since
they won®t produce from the gas cap, so they say that they
are sometime or other going to be producing wells,
individual wells, obviously well in excess of 1,800 to
one and 1t will be part of my argument and part of my
position that that may be a wasteful thing and that it
is contrary to the function of this Commission.

MR. STOCKMAR: Mr. Kirgis, maybs we can
shorten this a l1ittle bit. In other words, you wiil
subscribe to the formula but you do not subscribe to the
high gas allowable, is that what you are saying?

MR, KIRGIS: No. I think what I said could
not be so construed.

MR. STOCKMAR: I will state for the commission
here that if someone is concerned about the twenty=seven
million cubic feet per day allowable which we do not
expect to approach by any means, that a substantial
reduction of that may be in order. 1t may shorten the
time and we can come back and say, "The fleld gas-oil

ratioes now require a raising of this."
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MR. FREEMAN: Ted; is it our understanding that
you intend to produce it as efficiently a8 possible but
you want this margin, is that right?

MR. STOCKMAR: That®s where we are going to
get the ten million barrels that we are not going to
get any other way. That is testimony. I will take an
cath here.

THE WITNESS: He is right.

MR, KIRGIS: 1In other words, this is merely
a formula to raise your oil participation right?t

MR. STOCKMAR: It is a formula designed to gilve
appropriate credit monetarily, if you will, to the
gas cap owners who are increasing the ultimate recovery
for all operators by not bleeding off their gas cap,
which they are legally entitled to do.

MR. KIRGIS: Mr. Commissioner, I think we might
argue this in a more orderly manner at the conclusion
of the testimony.

CHAIRMAN DOWNING: Yes, any more questions
of this witness? If not, you are excused. Thank you
very much.

(Witness excused.)
MR. STOCKMAR: That does conclude our case,

depending upon what develops on the case of Petroleum
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Inc., however we have reams and reams of figures and
work here and I would like to bring back these witnesses
if required to rebut any testimony that is given.

MR. KIRGIS: Mr. Commissioner, it will tfake
us just one moment to rearrange some things.

CHAIRMAN DOWNING: I will ask to be excused.
They can go right on.

MR. KIRGIS: You are asgsking to be excused?

CHAIRMAN DOWNING: Yes.

MR. KIRGIS: Have we still got a quorum?

(Discussion off the record.)

MR. FREEMAN: 1In view of the fact that you
will be leaving in another half hour, if there is no
objection it is stipulated by the two parties that
this case may be heard by Mr. Bretschneidsr and Mr,
Eames and the decision will be made by the Commission,
but they walve any itechnical objection to not having a
quorum here to hear the evidence, is that correct?

MR, STOCKNMAR: That's correct,

MR. KIRGIS: That's right.

CHATRMAN DOWNING: And Dr. Van Tuyl, of courss,
disqualified himself, but I imagine that by consent of
the parties in interest he can continue to serve.

MR. STOCKMAR: We certainly have no objection

- ' e T
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to that.

MR. KIRGIS: We don't raise an objection.

I understood Professor Van Tuyl disqualified himself.
We aren't requesting it or requiring it.

COMMISSIONER VAN TUYL: I have no interest
in the controversy, but I have a slight interest in the
unitized area.,

MR. STOCKMAR: That is not a statutory basis
for disqualification, Doctor. We certainly have full
confidence in your ability to overlook that.

CHATRMAN DOWNING: If anybody has any interest
they disqgualify themselves, but if the parties don't
want him disqualified, I don't imagine he has to persist
in 1it.

MR. KIRGIS: Well, our position is this, that

we have no objectlion to Professor Van Tuyl®'s participating.

If he, however, feels in his own mind that as I understood
he wanted to disqualify himself, we certainly do not
object to that elther.

COMMISSIONER VAN TUYL¢ Under the circumstances
I will serve in order that we may have a quorum.

MR. STOCKMAR: Fine.

MR. KIRGIS: Are we ready to procesed with Mr.
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Kavaler?
CHAIRNMAN DOWNING: Yes,
HERMAN H. KAVALER
called as a witness on behalf of Petroleum Incorporated,
being first duly sworn according to law, upon his oath
testified as follows:
DIRECT EXAMINATION

BY MR. KIRGIS:

Q Will you state your name, please?
A My name 1s Herman H. Kavaler, spelled
capital X-g~v-a~l~e-r., 1 am a resident of Tulsa,

Oklahoma. I am a petroleum engineering and management
consultant having practiced that profession for the past
thirty-three years. I have had some twenty years
experience in connection with enginseering and production
regearch on o0il and gas maisters.
MR, STOCKMAR: We will be very glad to accept
the qualifications of Dr. Xavaler.
COMMISSIONER BRETSCHNEIDER: We willl accept
*his qualifications.
Q Are you familiar with the Adena Field?
A I am familiar with the Adena Fileld and have
followed it rather closely since early in 1955 when Petro-

leum Inc. employed me to act in an advisory capacity to
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them. I have familiarized myself with all the reports
that are available through public sources and have had
the benefit of the very substantial volume done by one
of my competitors, the Core Laboratory, Incorporated.

Q Mr. Kavaler, I hand to you here a map or plat,
call it what you will, which bears the designation on
¥he prrinted part of "Exhibit A.* Can you explain what
that designation tells us?

A Exhibit 1 1s a map of the Adena Field which
was drawn up to show first by a combination of the blue
line and the red line the boundary of the field as fixed
by orders of this Commission. The map shows further
the area enclosed by the red line, which is the boundary
of the so-called Adena sand unit.

Q “J¥ sand unit?

A The Adena "J" sand unit. The map further
shows outlined in yellow and shaded in what appears to
be gray or black pencil the tracts owned by Petroleum
Incorporated and its partners. Petroleum Incorporated
owns four leases in the field which on this Exhibit A,
marked Petroleum Inc.'s Exhiblt No. 1, might be
conveniently designated as tract 7, tract 14, tract 63,
which is a separate lease, and tract 62; which would

have been the tract numbers had those tracis gone into
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the unit. Petroleum Inc. has a producing well which
lies outsgside of the unit area but within the_designated
Adena Field which they have recently drilled. That
well is on tract marked 81 and it is denoted as the present
Petroleum Inc. Delaney No. 1 weli. That well was just
recently drilled and completed.

Q Mr. Kavaler, just so that the base map may
be understood,; the base map is marked as Exhibit A.
Where did that base map come from?

A I believe that was the map that was prepared
by Pure 0il Company which was an attachment, one of
the attachments to their application in this case.

Q That was at the time of the hearing on
unitization, isn't that right?

A Yes, I believe so.

MR. KIRGIS: We ask that this be marked as

Petroleum Incorporated's Exhibit 1. I wanted to

explain this as a carryover from the former Pure 01l

Exhibit 1.

Q Now, Mr. Kavaler, in your judgment--or, first,
are you familiar with the present order of this
Commission which is now in effect in the Adena Fleld
*J* gand unit or *J" sand pool?

A I am. I think the present order is identified
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as Order No. 26~27,

Q Can you express an opinion as to whether
that order protects against waste from the standpoint
of physical waste and not taking into account at this
moment questions of correlative rights?

A It is my opinion that the present order by
the Commission adequately prevents waste in that the
order as it presently exists carries the provisions in
respect to limitation on oil allowable, 125 barrels a
day, and the limitation on gas allowable of 150,000
cubic feet, which the Commission first said in its order
of June the 4th 1954 in an order No, 26~9.

Now, the present order, 26-27, has the same
provisions in respect to waste prevention which the
Commission set June 4th 1954, so I am firmly of the
opinion that one of the reasons that we can be proud
of the Adena Field 1s that for almost two years now--
in fact, two years exactly--thls field has been
operated under an order of this Commission which in my
opinion is very effective as a waste prevention order.

I can find nothing in the present order which
would lead to waste. I also was impressed by Pure 0il
Company's representatives in respect to the fact that

they presented no information which showed that waste
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was occurring in this field. In my study of the
pressure decline that has occurred and my particular
discovery that this field has produced some 1,885,000
barrels of oil with a production of only 740 cubic feet
of gas per barrel, that denotes a very conservative
expenditure of gas for the recovery of that guantity of
0il, and I don't think that anyone could successfully
contend that the Adena Field now or has 1t in the past
been operated in a wasteful manner.

W Have you heard the testimony of the two

witnesses presented here today on beshalf of Pure 01l

Company?
A I have.
W Have you heard their testimony regarding

drainage and the alleged effect on correlative rightst

A I have to the extent that I understood then,
yes, sir.
W) In your opinion is there under the present

order any deprivation of the correlative rights of unit
owners by reason of the operation of the Petroleum
Inc. properties?

A I do not think so. I think it would be fair
to call the Commission's attention to the fact that in

respect to the correlative rights problem as well as to
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the conservation problem, the fact that a unlt has

been formed of approximately elghty separate tracts does
not in any wise pose a problem to the Commission in
raespect to correlative righis or to conservation that
did not heretofore exist.

Now, before the Adena unit was formed on the
1st of January there were some, let's say, eighty-four
tracts in the field, and the Commission‘*s order applied
to each of those separately owned tracts. HNow, elghty
of those tracis have becn formed into one lease. The
only thingz different about Adena today ¢ 9r January the
1st 1956 is that there afe now five separate tracts,
four owned by Petroleum Inc. and one owred by Pure 0il
Company, et al, so that whatever problem the Commission
had beginning in June 1954 to bring about conservative
operation and the prevention of the abuse of correlative
rights, that problem which they solved then by an order
is the same problem which I think exists today, which I
think is adequately met by the existing order, so that
I £ind nothing in my study of the situation which would
warrant the Commission adonting a unique and extremsely
sclentific highly profound policy to corrsect an alleged
abuse of correlative rights.

Now, I would further say to this Commission
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that even on scientists thereis a limitation. We all
search and seek the truth. Ve seldom find it. It would
be a magnificent thing if some order of this Commission
would accomplish the driving of a fence around each of
the separate leases so that there would be no migration,
Perhaps we might get a Federal grant to construct a
subsurface concrete dam around each of these separate
tracts., Something like that might be possible, although
1t might be distant.

Thers is mo oll field that we know with such
precision that anybody, including myself, can tell
precisely how much recoverable oil is bensath each
separate tract. There is no one with such precise and
infinite knowledge that he could tell this Commission
how to prevent drainage across lease lines. Every
conservation commission with whom I have had anything
to do, while they desired. that infinitive knowledge,
were always handicapped by practical considerations,
Drainage always occurs. This Commission may seek to
minimize it. In seeking to minimize the drainage this
Commission in my opinion is limited by the fact that the
people of Colorado still have an interest in the
greatest ultimate recovery of oil.

I know of no way whereby the greatest ultimate
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recovery of oil can be had and at the same time the
Commission would have full assurance that Pure Oil'
Company's plan would prevent draivage from their land
onto Petroleum Inc., because the Pure 0il Company's
plan might result in the drainzge from Petroleum Inc.
to the Pure 011 Company and that may not be so bad 1n
their eyes, but it 1is terrible in ours.

So that I know of no oil field that can be
gauged and regulated with such finesse that all partles
would be satisfied that drainage would not occur.

Now, you can't count green cherries on a
cherry tree and tell how many ripe cherriles will be
harvested, and that ought to be a relatively simple
problem, because the cherry tree 1s on the surface of
the earth. I would say that 1t 1s exceedingly difficult
if the cherry tree were buried 5,500 feet to determine
first how many green cherries were on 1t and to have any
opportunity to judge how many of those would ripen at
that depth; at least when you are that remote from a
cherry tree you don't know very much about 1it.

Now, it seems to me that to make my itestimony
short I might call the Commission's attention to the
fact that there is one lacking element in the considera-

tions which Pure 011 Company have presented to you, and
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. that’s the consideration of the productivity of wells.
You might tell an 0ld boy who came out here and drilled

an o1l well on the edge that "You just got five feet of
sand, and therefore you don't get much allowable because
the connate water or the permeability or the core analysis
or something was wrong with his well," but he is apt to
take the viewpoint that the best way to determine whether
or not he is going to make anything.out of that edge

well 1s to produce it and see what 1t will yield.

When a farmer trades one cow for another cow
he might measure the length of the horns and the length
of the tall and take a core analysis of gome part of
the cow, buthe is certalnly going to ask finally how
much milk does the cow give; and it's the amount of mllk
that the cow gives that finally determings the value,
and as I see 1t, in all of the testimony that Pure has
presented there has never been a mention made of the
word permeability, which determines the productivity of
the well. No mention was made of the fact that if a
fellow had low permeability he could still fracture his
well and increase the production, no mention of the fact
that maybe Petroleum Inc. have got the best wells in the
field from the standpoint of their productiviiy.

. They certalnly are doing pretty well according




152

to that one exhibit. They have out-produced everybody
else and their wells are just as good today as they were,
go that I would, in brief, say to you that the lack of
consideration to the thing that has always stood in the
0ll business as a measure of the value of a well, 1tis
productivity, has been utterly disregarded.

Now, I would say further to the Commission in
that regard that whatever these eighty-five fellows agreed
to among themselves, they could do all the horse trading
they wanted to, they could enter into any kind of a
contract that they wanted to, but whatever contract they
entered into among themselves certainly is not binding
upon thils Commission nor can it be held up as a paragon
of decency and equity, to apply as betwesen now this bilg
lease and these four small leases that are not in the
unit.

I don't know of a conservatlion authority that
asks a group of people who formed a unlt“on what basis
did you trade your properties," and then take that basis
of that private trade and say, "Well now, we will adopt
that as a conservation measure and a measure of the
correlative rights of the parties in our oll fields in
this state." That in itself would be a most unique

thing in my oplnion.
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S0 there 1s no dignity about this private
contract as it applies to the public duty that this
Commission must perform. Now, there is uno doubt but what
there is a great deal of work that has gone into ths
production and the formation of this unit, and it is a
wonderful thing. Petroleum Inc., only regrets that 1t
can't join, but who, if the Commission is to adopt
a policy of using core analyses, slectric logs, and who
in the Commission, who is to produce this volume 1f this
is to become the standard of allocation in Colorado
(indicating book).

Is Adena to be the only field that will have
this unique super-scientific method of allocatlon
applied to 1t? It took these gentlemen two years to
produce that result. If the Commission decides to
accept this o1l in place theory, then who is to do all
the sclentific work that needs to be done to reach the
conclusion? Will you call upon an operator in the
field to do i1t? will you call upon a committee of the
operators? Will you ask the Commission staff to produce
a book like that for every field that you have juris-~
diction over? And 1f the Commission staff seeks to
determine the oil in place under this new theory, will

the Commission staff give weight to electric logs? And
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1f they use electric logs will they use the resistivity
curve or the normal curve or the long normal or the
lateral curve, or will the Commission staff also use
micrologs, and will they use radioactive logs and will
they call a driller in here to testify and use a
driller's log to reflect the character of the oil in
place? Or will they have geologlists come in who have
examined the sample cuttings, or what combination of
these things will you use to determine this elusive thing,
the o0il in place beneath each separate tract?

Will the Commission in determining the olil in
place also consider that there might be ¢il in place
but it might not bse recoverable? Will the Commission
recognize that some people are just better well drillers
than others? And will the Commission recognize that
sometimes you have bad luck in completing a well and
sometimes you heve good luck? And will the Commission
reccgnize that a man might have sand fractured his well
and changed fthe productivity and changed the concept
of recoverability very markedly?

Now, all these things in the course of the oill
business as it is normally carried on in this country,

all those things go to determine how much of the oil in

any pool or beneath any tract is actually recoverable;
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and who will say what the percent recovery will be?

Now, this whole matter is so profound that
there are certain subtleties involved in it, and one of
them I would like to call to the attention of the
Commission. In order to form this unit this 1s one
of the things they did: They decided that they would
use this chart, which I think is marked Exhibit 2 in
this hearing. ‘Now, the permeability simply is a measure
of the size of the pipe through which the o0il flows.

4 six-inch pipe has higher permeability than a two-inch
pipe, and oil sands, they are coarse~grained and they
have high permeablility and they are fine-grained and
they have low permeability.

Now,1t 1s true that lower permeability sands
retain more of the old sea water that once filled those
sands than do the high permeabllity sands, and so while
this Exhibit 2 can't be proven beyond doubt, all of us
enzlneers suspect that there 1is some kind of a
relationship between permeability and connate water.

Now, this is represented to the Commission as
belng a thing that is fixed and determined. It isn't.
This is just a good educated guess, and that's about all.
I could draw one with equal falth that would look a lot

different than this one, but the point, lr. Commissioners,
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is this: Here's a fellow who, let us say, has sand that
is ten millidarcies and he is sixty feet above the
water table, and this chart says tmt forty-two percent
of that ten millidarcies sand is still filled with
water, so we can write down that the connate water
content of that well is forty-two percent, and that
means then that 1f it were all oil down in the 01l patch
that there would be fifty-eight percent oil saturation
in that particular well; that's the oil saturation in
that particular plece of rock,

Now, let’'s take a brother who is right down
on the water. That is my client. Most of my clients
are right down on the water. And he had ten millidarcles
and he was only three feet above the water table, if
that is where the water table is, and they come to the
conclusion that anybody who has got ten millidarcies of
sand and he is just three feet above the water with that
foot of sand, that ninety-seven and a half percent of
that rock, pore space, the connate water 1s ninety-seven
and a half percent. He ain't hardly got any oil at all,
because hils 0il saturation is onliy two and a half
percent.

Now, they say the people didn't quarrel aboul

that. Petroleum Inc¢--it didn't do them much good to
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quarrel, but {they would go along with that concept |
apparently from what my friends of the Pure say. Bui,

the discrimination that was shown, and one of the reasons
that Petroleum Inc. can’t accept that unitization agree-
ment, one of the reasons is this: that when they got

all through with this fancy scilentific¢c study they sald,
*All of the o0ll in this field 1is recoverable only to

the extent of twenty-nine and a half percent,” or whatever
the figure is. Is that it, Jackt

A VOICE: 29.9

THE WITNESS: 29.9. They took that recovery
factor and applied 1t to the oill which was in this ten
millidarcy sand sixty feet above the water and applled
it to this ten millidarecy sand which was three Teet
above the water.

Now, I suggest to the Commisslion that you
don't have to be a sclientist to recognize immediately
that what this 1little bit of oil was more recoverable,

& greater percentage of that could be recovered than
this larger amount up here (indicating), because I think
the Commission understands this connate water concept.
If this is a pore space (drawing on board) between four
spherical grains of sand, that 1s the ¢ mnate water that

fills this pore space like that (indicating), and whatever
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0il is out there it is a lonesoms bit of oil out 1in the
middle.

Now, if there is ninety-seven and a half percent
of that pore space filled with water, then that little
drop of oil that is out thers, it 1s ready to go the
minute there is a pressurs difference, sp the error that
resulted from an application of one recovery factor
after going through this high-powered science, the high-
powered science would require that they apply a recovery
factor to each foot of sand just like they applied a
connate water factor to each foot of sand, and they fell
short,

Now, the result of that is this: that when you
penalize the boys close to the water table, by failing
to give them thelir appropriate estimate of the recover-
ability of the 0il, you pick out people like Petroleum
Inc. and you say, "You have just got a little bit of
oil, but it is no more recoverable than the rest of the
field," when the fact is there 1ls a higher degree of the
recoverability of the oil in place on those four places
than on any others in higher structure.

Now, I know this Commission is interested in
knowing why it is in my opinion Petroleum Inc. was

discriminated against in this unit agreement, and that
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is one of the reasons, and in like manner Petroleum Inc.
would be discriminated agalnst if this Commission
adopted the theory, the half-way sclentific theory in
the allocation of 01l 1in this field.

I would say this further tc the Commissioners,
that every oil field, every oil field has an edge unfor-
tunately they don't go on forever and ever. And you
adopt this business of allocating oil in place as a
policy of this Commission and there will be many and many
a fellow who would like to drill an oil well on the
edge of one of these fields in Colorado, and the people
in Colorado would be very much interested in having him
drill because 1t 1s very important to find the edge of
these oil fields. No o0il field is conservatively
exploited until the edge of it 1s delermined. But when
ome operator, one of the edge boys, wants to come oul
and perform a service by drilling a well off on the
edge and he says, “"Oh, my God, I can't do it because
the Commission will slap this new o0il in place
business on me and I won't be entitled to produce if I
do have recoverable oill in place."

To me this o1l in place 1idea has beautiful
theory but the o0il business is still a practical matter

and it would be more practical for the State of Ceclorado
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to adopt an o0il in place theory even though the
question be worked out, and hope to cause the oil business
to flourish and to prosper in this state.

Q Mr. Kavaler, do you know of any instances
where a formula of the type proposed in this newly
proposed order has in fact been adopted as a matter of
exerclise of the police functiont

A It has never been adopted to my mind. I think
it has been tried only once, and thaf was by John Hoyle
and myself over in Arkansas, and we didn't get vary
far, but I don't know of a jurisdiction that has adopted
this super-scientific approach simply because you can't
tell what the recoverable oil is in an cil field.

Q Does this proposed formula--you may have
answered this, at least in part--does this proposed
formula deal with actual conservation or securing the
greatest ultimate recovery on the one hand, or on
the other hand does it deal only with a division of the
pool?

A This order, application by Pure, et al, in my
opinion deals only with the matter of &1viding the common
source of supply among the owners. It does in no wiss

deal with the question of conservation.

Q In your judgment 1f one were to take oil in
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place as a guide for determination of participation,
would it be necessarily oll originally in place as
distinguished from oil in place at some other given
peint of time?

A Well, I would say to the Commission that if
you did adopt a theory of allocating production in this
field on the basis of o0il in place, certainly equity
would requlre that the allocatlon be done on the basis
of the o0il in plaqe from month to month, if not from
day to day.

Now, I think it 1s slightly ridiculous to

come here some--what is 1t, three to four years after

the field is discovered--and after eleven million barrels

of oil have been produced and about eleven billion feet
of gas has vasu produced and ask this Commission to
hold up its strong arm and say, "Let's back up boys

and let's start over," because you might find in some

" of these 0i1l fields in California that you have some
diligent people who go forward and drill and develop and
produce, and you have laggards who trail behind them,
and if you adopted the theory of this application and
say, “Let's back up to the discovery," then you would
penalize those people who have been diligent and have

done the things that the State 1s interested in doing,




162

going forward forward to develop, so that I think it is
obvious to the Commission that equity would demand that
if you are going to allocate upon the basis of oil in
place, then each month you would have the problem of
determining what the oil in place is.

We would have to bring these pressure sinks
in and unéink them and sink them and the Commission
would have to dsliberate about how you would change
the formula so that it would more nearly fit, because
this migration is one of the things that is beyond
our control, and it would be foolish fto try to persuade
this Vommission that at this late hour we should go
back three years to the past and use that initlial state
as the basis for our allocating the production in the
month of July 1956.

Q Mr. XKavaler, since the original discovery
in this field have there been any indications that
what is computed as original oll in place is not in
fact there?

A You will have to give it to me again.

Q Let me restate my questlion more simply and
directly. Have any dry holes been drilled in this
field?

A I believe that these maps would reflect the




163

fact that there have been dry holes drilled, yes, sir.
There has been a dry hole drilled on tract 25.
(Judge Downing leaves the hearing room. )

Q Do you know whether this formula of original
oll in place takes into account the fact that a well
may have been drilled in a particular spot without
getiing any oil?

A Yes, I think that there is a dry hole, at
least it is a non-producer, which has been given ten
feet of o0il sand credlt in the formation of this, and
that would be carried over into the proposal before this
Commission., I don't think this Commission would want
to glve to the Pure and its pals credit for ten feet
of oil productive sand when the well 1s incapable of
producing anything and has been plugged and abandoned,
and that error has been created.

COMMISSIONER BRETSCHNEIDER: Is that in the
calculations?

A It is in the calculations before you, Mr,
Commissioner.

Q Is it something then which would result
if the Commission should adopt the proposed order?

A Yes.

Q Is the same thing true &s to any undrilled
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tracts in the field?

A Well, there are fourteen undrilled tracts in
the field that produce no oil at all which were given
credit for recoverable oil in the unit which would
be carried over by the proposal. I could mark that
on Petroleum Incorporated's Exhibit #o. 1. I marked
with a blue *X" ths fact that Tract No. 3 in the Adena
unit doesn't have a well on it, and it has not produced
any oil at any time.

Tract No., 5 doesn't have a well on 1t in the
Adena unit. It has a dry hole and it hasn't produced
any oil to date.

Tract No. 6 has got four dry holes on it and
it hasn’t produced any oil to date.

Tract Ng. 11, which is over here (indicating,
it*'s got 1t looks 1ike a "D* sand well on it, no "J¥
sand. That hasn’t produced any "“J* sand oill.

Tract No. 12 doesn't have any productlion to
date. Tract No. 24, The southwest of Section 33 has
produced no "J" sand oil to date.

COMMISSIONER VAN TUYL: It has a "J" sand
gas well?

A It has a "J" sand gas well, yves, Mr.

Commissioner., Tract No. 35 has a "J" sand gas well on
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it, It has produced no oil to date. No. 42 has
produced no oil to date. No. 43 has produced no oil %o
date; it does not have a well on 1%.

No. 55 in the east half of Section 18 has
produced no oil to date, Tract No. 56 has no well on
it and has produced no well to date. Traect No. 72 has
a gas well on it and has produced no oil to date. Tract
No.73 is a pretty good piece of country that has no well
on it at all.

Now, I think those are fourteen tracts, and 1o
those fourteen tracts are attributed 3,766,000 barrels
of oil in place, and that figure is in the computation
which *»ure, et al, have presented here to the Commission,
and they are claiming recoverable oil from fhose tracts.

COMMISSIONER VAN TUYL: Does that figure include
recoverable gas as well as 0il?

A I don't believe so0.
COMMISSIONER VAN TUYL: That is my understanding.
A Just recoverable oill.

MR. WEYLER: 0il in place.

THE WITNESS: 0il in place, yes, sir, rather
than recoverable oil, but that is not gas credit; that
is simply the oil in place that they attribute to these

fourteen tracts.




166

Now, I might say further to the Commission
that there are five tracts which have produced less
than fifteen percent of the recoverable oil that you
would compute was attributable to the o0il in place, and
the average recoverﬁ of the field has been twenty-seven
percent up-to-date. So these five tracts are running
about fifty percent behind schedule. That's tract No.
29 here in the northwest of 5, and I will mark that with
a. double "X." Tract No. 34, that;s in the southwest,
and L will mark that with a double "X*. Tract No. 48,
and I will mark that;—-

Q May I interrupt. Are you making a, distinction
between primary oil and total oil there, or are you
not?

A I am just talking about it, taking the
reservolr oil in place and converting it to recoverable
oil using the recovery factor 29.9, reservolr volumse
factor, 136.

Q Are we talking only in terms of primary
recovery as distinguished from secondary recovery?

A Yes, in terms of primary recovery, and these
leases have a productivity which would make it hard for
anybody to believe, but they were o0ll leases in the

ordinary sense; Tract No. 53 is another one., I will mark
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that with a double "X" in the northeast of 18. Tract
No. 84, which is the lease at the south end of the
field, Section 30.

Now, those five tracts are attributed
11,268,335 barrels of reservoir oil in place, and yet
their productivity belies to an ordinary oil man that
they have anything like that in place.

Now, the Pure people come in and add that
eleven million on and claim that they should be allowed
to have oll allocated to them in this field on the basis
of the eleven million and the three million, about
fourteen million barrels of reservoir oil in placs, which
any reasonable oil man would conslder to be rscoverable
oil at all, and this is Exhibit 3 that sets out the
percent recovery of these (indicating).

Q Will you explain more fully just what
Exhibit 3 is? I am sorry; that is out of order, but we
saeem to have deviated from our---

A Exhibit 3 lists the tract number.

Q This is Petroleum Incorporated®s Exhibit
indicated as No. 3%

A Exhibit 3 lists the tract number and under
reserveoir barrels of oil in place as reflect by Pure's

application, and then I have converted that using the




168

recovery factor 29.9 percent and a reservoir volume factor
of 136 and computed how much recoverable oil that
reservoir oll in place represents, and I have listed the
accunulated production of each tract down to the 1lst of
May and then I have computed the percent recovery of the
0il in place to May the 1lst 1956, For example, Tract

No. 2 in this Adena unit has already recovered 104

percent of the oil that they said was in place. It has
had a very good recovery. Then Tracts 3, &, 5, 6, haven't
recovered anything, although they are supposed to have
around 65,000 barrels of recoverable oil in place.

Tract No. 8 has recovered fifty-four percent
of the oil they sayie in place, and No. 9 recovered
seventy-four percent. About three-fourths of the way
down, Tract No. 38 has recovered 102 percent of the oil
that they said was in place, and these are shown for
the unit and also shown for Petroleum Inc.

Q Petroleum Inc, figures are those in the
lower right-hand corner?

A Yes, sir, so that I think that the performance
of the field to anybody who looks at this in the
conventional sense of the oil business would say that
some of these tracts are highly overrated by Pure and

some of them are highly underrated, and it Jjust reflects
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the fact that it is practically impoessible to tell how

much oil will be recovered from any tract in an oil
field.

Q Do you take the position then that this Exhiblt
3 and the figures shown thereon shows a disrelationship
between oil in place and producible oil?

A Yes, sir.

Q Have you explained that as fully as you wisht

A I think I could explain that briefly by simply
saying to the Commissioners that it 1s very difficult,
if not impossible to examine the core data and the
slectric logs and other things and draw any conclii-
sion that would be within a reasonable degree of
accuracy about not only the amount of oil that is
beneath the lease, but how much that lease will recover
through the wells drilled on it. If any of us were
that smart we wouldn®*t be here working this way.

COMMISSIONER BRETSCHNEIDER: Mr. Kavaler,

do you think part of this might be the result of the
fact that a field or part of the field, ninsty-four
percent of the fisld, has been unitized for six months
os so when it didn't make too much difference from
where the oil came and would there be a difference

resulting if the field were completely unitized?
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A Well, Mr. Commissioner; the fact that the field
has been unitized, a large part of it, for six months,
and I suppose Pure has taken more production from
certain tracts as a result 6f that than they would
if the tracts had been separated--there is a little bit
of that element in there, yes, sir, but I don't think that
that, taking it for the last six months, would be
sufficient to warrant the general conclusion that I
draw, and that is that what you get from & tract usually
doesn’t bear any real accurate relationship to what we
think is the recoverable oil on the tract. There has
been some effect of the unit operation and 1 think, ur,
Commissioner, you asked whether or not it would be
better 1f the whole field were unitized.

COMMISSIONER BRETSCHNEIDER: If the result
might not have been different.

A Not in the six months, Mr. Commissioner. I
think that relationship would still be there. Maybe a
yvear from now or two years from now it would be kind of
washed out.,

Now, if the field were unitized, Mr. Commis-
sioner, the operator would undoubtedly try to take all
of his production from the west edge and some of those

tracts out there that produce 2,000 percent of the oll in
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place as a result of that, yes, sir.

Q (By Mr. Kirgis) Mr. Kavaler, I hand to you--
I will call it a chart for lack of any better desig-
nation--which has been marked on the back since there
18 no space left on the front, as Petroleum Incorporated's
Exhibit No., 2., Will you explain what that is?

A Petroleum Incorporated's Exhibit No. 2 is a
comparison of the success that we might have 1in using
some of this scientific data to determine how much oil
is in place.

Now, on this exhibit I have placed the selectric
logs for the Shell 0il Company Plumb No. 1 well, which
is Tract No. 84, and that's down in the south end of
the field, and that little wiggle you see on the left,
the potential curve, that suggests the fact that there
may be porous sand and the separation that occurs with
the two resistive curves on the right suggests that
this is permeable sand., It doesn’t tell you what the
permeabllity is, although the people who sell these logs
will give you all kinds of instructions on how to
calculate 1t., You don't always get the right answer.

Then there is the Pure 0il Company Geyer B-1
well, which is Tract No. 34, the B-2 well, which is on

Tract No. 34, the Tomberlin Cochran well, which is Tract




172

No. 38; and I believe that's out on the edge of the
field over here (indicating). Yes, it's in the northwest
of Section 12, and we have the Lion 0il Company Roark
No. 1, which is on Tract 55, which is on the southeast
side of the field in the east half of Section 18,

Now, the reason I put these logs up here,
you look at them and they all look pretty much the
gsame., They all have a wiggle here on the self-potential
side in all five instances. That one has the wiggle up
a little higher (indicating). This wiggle up here
corresponds to the one down here on these other four
(indicating).

Now,.the fact is if you look at the unit
agreement which is the same as what Pure is proposing to
the Commission, you will find tha${ this Committes of
enginesers decided that the Shell Plumb on tréct No. 84
had nineteen feet of oil sand, and therefore they gave
that well a recoverable oil of 282,000 barrels. Now,
thait's recoverable oil. And over here they gave the
Lion Roark No. 1, which had sixteen feet of zas sand and
five feet of o0il sand, they gave that well 292,000
barrels of oil. One of them had nineteen feet of oil
sand and the other ome had five feet, but they got

about the same amount of recoverable oil. That's due to
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this connate water business and these other gyratlons
that were involved.

Now, the Lion Roark No. 1 well never did
produce any oil. It was a gas well and I think that an
0il man would tell you that if you try to make an oil
well out of a well that has sixteen feel of gas sand and
five feet of oil sand, you have pretiy tough shooting,
but nevertheless they got credit for five feet of o0il
gand and 292,000 barrels of recoverable oil. It
never did produce any oil, no production, shut down,
and that®s at 1048, That’s high up on the struciure.
That®s where the connate water is supposed to be low
and it's supposed to have a lot of productivity, if
you got an 01l site.

On the other hand this well over here that
had nineteen feet of o011l sand and no gas sand
cbmpleted a year earlier, had an inltial gas—dil ratio
of 814, 1It's down in the south end of the field. It
now has a present gas-o0il ratio of 2,866; that has gone
to gas. It's got an accumulated production of 24,000
barrels., They got it shut down and it looks like they
are going to fall far short of this 282,000 barrels. I
don't even think they are going to make it or even get

close to it.
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Now, 1if you take those two situation and look
at it--well, let's just take this Tomberlin Cochran NoO,
2 which is off on the west side. It had only thirteen
feet of oil sand, no gas sand. They gave it 105,000
barrels of recoverable oil. It was down near the
water and got penalized for having high connate water.
It was drilled in February of °54, about the same time
as this Shell Plumb, It had a gas-o0il ratio to begin
with of 748, which is pretty good, and now it has a
gas-0il ratio of 709, It is better than it was, and
it has produced 158,000 barrels and is still a pretiy
good well, It is producing 125 barrels a day, so there
is something wrong with the calculations, as I see it,

Now, this happens to be 11,018, low on sfructure.
It got a little oil by migration, I guess, but it sure
isn't wasting anything, and Mr. Tomberlin was lucker
than Shell. He bought the leass at the right spot and
Shell is probably unhappy that they didn't get it instead
of him.

And the Pure 0il Company in their two Geyer
wells; here’s one in Section 34 that has twenty-three
feet of oil sand and six feet of gas sand and this
committee after their scientific deliberations sald it

had 340,000 barrels of recoverable oil. It was completed
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in April of °'54, had an initial gas-oil ratio which is
kind of high for an oil well, 3,325 to one. It has &
ratio now of 9,582, It has produced 15,000 barrels and
is shut down. I don't think it is going to get anywhere
near 340,000, vet the unit people are asking for an
allowable based upon that one.

This Geyer B is on the same lease, about the
game proposition, twenty feet of gas sand, fourteen feet
of 0il; 1t got 250,000 barrels of reserves. They say
it had an initial ratio of 8,277. Now, 1t has gone
up to 11,819, It has produced 10,000 barrels of oil.

It is shut down; I don't think it is going to get any-
thing like 250,000,

So, while I admire and sometimes make an effort
myself to estimate how much recoverable oll is beneath
the tracts, I admire people who try that. I try 1t
myself, It is practically impossible to look into the
crystal ball and tell so I come to the conclusion lonz
ago that its the capacity, the production characteristics
of a well that measure what share it should have out of
the pool, and I believe this Commission has all through
its time used the individual well tests as a measure of
what a well's capacity to produce is.

Now, the day may come when Petroleum Inc. can
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join these fellows, bui we are going to have to have a
different set of arithmetic, though, and then there

won't be a problem of dividing, and we won't be making
speeches about this because we will have agreed, and

the Commission won®t have this problem, but until we

can get a new set of arithmetic and get Petroleum Inc.
into the unit, then this Commission has a difficult prob-
lem of deciding just how the o0il shall be divided among
these five leases,

Q Mr. Kavaler, do you consider a high gas-oil
ratio well to be a wasteful well?

A I do if it is allowed to produce unrestricted,
yes, sir, '

Q Is 1t true then that for the greatest ultimate
recovery it is wise tohavé the largest possible amount
of production through the low gas-oll ratio wells?

A Yes, sir, 1If consservation is to be regarded
at all the low gas-o0il ratio wells are the ones that are
least wasteful.

Q What is the situation with the Petroleum Inc.
wells as to gas-o0il ratiof?

A For the four leases that Petroleum Incorporated
operated, produced for the last three months, this lasi

quarter, a gas-oil ratio of 665.
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Q Do you know how that compares with the average
for the unit?

A The average for the unit is for the first
three months this year was the figure I just gave you
for Petroleum Inc., January, February and March. They
had produced their allowable, 655 gas~oil ratio. The
unit, on the other hand, produced its oil with gas-oil
ratio of 826, so that Petroleum Inc.'s leases are 160
cubic feet per barrel better than the units’,

Q Do you have an explanation for that situation?

A Well, one of the reasons for it is that the
Petroleum Inc.'s properties are not near the gas cap.
The Petroleum Inc.'s properties are away from the gas
cap down off to the left (indicating), and so they are
not aggravated by the encroachment of gas_downstructureu

They have a fortunate structural position.

Q Do you have anything further to add on that

point?
A No.
Q I hand you what has been marked as Petroleum

Incorporated's Exhibit No. 4. Will you state what
that is?t
A I prepared Petroleum Incorporated's Exhibit

No. 4 and in doing so I took the two-mile stretch which
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is represented by Sections 12 and 13 in Township 1 Range
58 West, and I will draw a bracket on Exhibit 10 of

Pure 0il Company, and I took all the wells in that two-
mile stretch east-west across the field, and then for
sach contour line on the structure I made this chart

so that the chart reflectis the average oil allowable
under a 1,200 to one gas-oil ratio, depending upon the
structural position.

For example, on this there are two months;
there is the month of October, and in the month of October
125 barrels a day, 1,200 to one limiting gas-oil ratio?
The Commissioners may look at the No. 1090 on the left.
That's the subsea top of the wells, and all wells that
were lower downstructure than 1090 feet subsea had a
full 125 barrels a day allowable; and then as you went
upstructure from about 1090 feet the gas-~-oll ratlo on
the average increased to the point where if you got up
to about 1050, which is pretty high on the structure,
you had an oil allowable of only about 20 barrels a day
under the Commission rules, and I drew this to show %o
the Commission that in October 1955 before the unit was
formed there was some advantage ;n being low on the
structure; and then 1 drew it again for April 1956,

which reflects in that month, too, there was some
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advantage to being low on the structure, and that
advantageous structural position under a limiting gas=-
0il ratio that will apply to any month in which the
field has been operating.

In a field like this when thereis little if
any water drive, the Dbest place to be, to have your property
is downstructure. Now, if this were a water drive and
the water was coming in from the west, then everybody
would wish that they had bought their leases on the
east side; soit just depends on what nature did to these
fields, depending upon whether you had good luck or bad
lueck in the purchase of your leases.

Now, I have made some dots over here on the
right~hand side of this Exhibit 4 which shows the
structural top of the wells on Petroleum Incorporated’s
four leases. You will notice that there are two dots
just'below the writing which borrespond to a subsea
height a little bit higher than 1,000 subsea. There
are two wells there, and then the lowest structural well
they got is deeper than 1130 subsea on the top of the sand,
so that up to the present time none of Petroleum Incor-
porated®s wells are penalized for high gas-oil ratio.

At least they haven't been up until April 1956.

Q Mr. Kavaler, have you made a computation from
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pagesnine and ten of the proposed order whigh would show
the average gas-oil ratioes under this proposed order
for the unit and for Petroleum Inc.?

A I have. |

Q Will you state those, please?

A The proposal that Pure places before the
Commission provides that the unit properties shall have
a gas-oil ratio--my arithmetic 1is 1,850 to one. I hope
that's right. That®'s for the unlt lease, the_big lease,
and for the four leases that Petroleum Inc., has they
are going to be saddled with the 1,200 to one, which I
t hink involves some discrimination.

Q Now, you have heard testimony by the Pure
witnesses regarding what is equitable and what is
unequitable. Do you consider that division to be
unequitable or equitable?

A That 1s inequitable.

Q Why?

A Because I think it places too mﬁch of a burden
on Petroleum Inc. in respect to two facts: first,
that the Pure people are all nice fellows individually.
They are still oil men and they also produce'their
allowable. I have seldom found Pure when they didn't

produce their allowalie and I would be surprised 1if they
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didn't produce their gas allowable along with their oil
allowable. They are pretty good operators, so I see
there is no policeman to make them behave themselves if
the Commission is going to turn them loose to take

c#re of business as they see fit. They produce 1,850
cubic feet per barrel. They are going to cause a
decline, an abnormal decline in pressure up here in the
gas area, and the gas-o0ll area where they have pressures,
and Petroleum Inc., who is down here (indicating) might
suffer some drainage from this excessive pressure decline
due to the production of excess gas. That's point

No. 1.,

Point No. 2 is that Petroleum Inc., their
gas-oil ratio is going up just like the Pure's, and if
the Pure needs an umbrella to live under, why,

Petroleum Inc. needs an umbrella to live under, and I
would say that the same shoe ought to fit both feet, and
if 1,850 is a faiy gas-oil ratio, well then, I think
everybody should have it; or if, as the Commission has
consistently found in all other cases in the Denver-
Julesburg basin, if 1,200 to one is a fair gas-oil ratlo,
then the Pure 0il will live under that.

Q Agside from whether it is fair or eguitable,

ig a distinction of thut type good conservation?
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A I don't think it is good to encourage operators
in the field where gas is the sole and only productive
force, I wouldn't urge the Commission to do anything
to encourage people to produce an excessive amount of
gas as they would if they had an 1,850 gas-oil ratio.

Q Now, Mr. Kavaler, did you hear the testimony
this morning regarding bottom hole pressure and 1its
effect on recoveries?

A Yes, sir.

Q Do &ou have any comment on the effect of
bottom hole pressure on recoveryt

A Well, the first thing, Mr. Commissioner, 1%
was inferred that the Adena Fileld is kind of going to
pot. I don't believe that. I think it is just as good
an oil field today as it was the ist of January.

Now, the Commissioners are often impressed by
an engineer who will get up and say, "This month we
recovered 61,000 barrels per pound drop in pressure,
and last month we just recovered 31,000 barrels per pound
drop in pressure." Now, I have used those figures myself
at hearings, ones like that, but the fact is, Mr,
Commissloners, that every oil field declines in pressure
except those that are under perfect water drive, and

the fact is that in a field like Adena the pressure
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wa.s 1;546 to begin with before any oil or gas was
taken; and about twelve million barrels have been
produced as they are now. The average pressure is,
oh, about 1,256 pounds, about 1,256 pounds. That's
from Pure's Exhibit No. 11, That puts it at a point
out here (marking on board). Now, the pressure 1s
going downhill and it will continue to decline. Now,
it so happens that this pressure production curve, if
1 shouid measure it here between these two points I would
get what they call the slope of the curve (indicating).
There are relatively few barrels recovered per pound
drop at that point because these 0il fields all fall
off pretty quickly in pressure at the start, so I got a
low value of 31,000 barrels per pound there (indicating).
But then this curve flattens out, so I get down
here a little bit later and 1 get 61,000 barrels per
pound drop in pressure, and not just a natural conse-
quence of the arithmetic--1t doesn't have a thing to do
with changed conditions of conservation, because this
curve will finally flatten out down here when the
pressure 1s zero.

We know a lot of stripper oil fields where the
pressure is five pounds or less thalt produces hundreds

of thousands of barrels of oil with no pressure change;
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then you get one hundred million of pressure per pound
drop, if you do that arithmetic, so the fact that
Adena showed this figure sometime past and shows this
figure now doesn’t mean that the field is being
operated more conservatively or less conservatively.
It just happens to be a trick of this curve describing
pressure of production, so I say that there is no testi-
mony that shows that this field is being operated more
wastefully or less wastefully. I think it is being
operated just as conservatively now as it was on the
1st of January.

Q Now, Mr. Kavaler, I have one more point here
I would just like to have you state. There was some
testimony this morning, and I belleve you heard 1it,
that any delay in effecting a water flood is going to
reduce ultimate recovery. Do you recall that
testimony?t

A Yes, I think ¥r. Horner testified to that.

Q Do you agree with 1t?

A No, sir,

Q Will you state why?

A Because there may be confusion in respect %o

that point if the engineer either doesn't understand

the question or he doesn't make himself understood.
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The proposition is: Will there be as much ;ecoverable
0oil by water flood if Adena--say it falls down to 100
pounds instead of starting the water flood out therse
this week at 1,200 pounds--and I suggest to the
Commission that in so far as the recovery due to water
flood is concerned, it will be the same in elther
instance,
Now, there is a difference in how much money

will be made by the op rators and the royalty owners
if you start now. The most economical time to start 1s
at 1,200 pounds, but from the standpoint of the barrels
there wouldn't be a difference'of but a few barrels due
to higher cost of operation. This is a higher cost
operation (indicating). This is a lower cost
operation (indicating). The difference in recovery 1s
very small. I think the fact that a lot of fellows are
water flooding these striped down fields even though
the ﬁressure is down to zero proves there is a loi of
recoverable oil.

Q Mr. Kavaler, do you have anything you wish tq
add to your testimony?

A Well, I would say this to the Commissioners as
an engineer and one who has followed this matter of the

allocation of production for a long time, that I would
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gay that to step into the Adena Field with a plan which
the proponents admit is unique and complicated and
difficult, hard to calculate except that they come
forward with a book and hand you the answer, that
" econservation in the development of the oil industry in
Colorado in my opinion would not be furthered by the
adoption of this unique system of allocation. If the
Commission would continue to allocate and to regulate
fields on the basis of the per well allowables which it
has always used up to this time, I think the Commission
would best serve the people.

I would say fufthar to the Commission that
a well's capacity to produce, its operating charac-
teristics, is the best measure of how much recoverable
oil it has to draw upon, and I would urge the Commisslon
to stay with the principle at Adena of measuring the
allowed production on the basis of the performance of
individual wells.

MR. KIRGIS: I offer in evidence the documentis
and charts identified as Petroleum®s Exhibits 1, 2, 3
and 4,

COMMISSIONER BRETSCHNEIDER: That's this map
and these three exhibits?

MR. KIRGIS: That's correct.
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COMMISSIONER BRETSCHNEIDER: Any objection?
If not, they are admitted.

MR. KIRGIS: The witness is availabls for
cross examination.

MR. STOCKMAR: Does the Commission have any
questions first? I wanted to let a moment pass so some
of the smoke would clear out of here and we can see
what Mr. Kavaler has said.

CROSS EXAMINATION
BY MR. STOCKMAR:
Q To sum it up, and correct me point by point
if I am wrong, Mr. Kavaler, you have said most recently
here that the proper method of allocating production is

on a per well basis in the State of Colorado, 1s that

correct?
A (No response,)
Q I am asking you---

A I think on the basis of a per well test, ves,
sir.

Q Mr. Xavaler, in an article written by you which
appears in the booklet, 5We11 Spacing," the article
wag delivered September 10th 1951 to the Interstate 0il
Compact Commission, page 62, and speaking of allocation

policies, you said, “Allocation formulas giving full or
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partial credit to the well iitself are formula that
permit disproportionate sharing in a common source of
supply, " and continuing: “The share granted by the
allocation formula bears no relationship to the
proportion and quantity of recoverable oll in placs
beneath the lease."

Now, which of those two apparently divergent
opinions do you subscribe to today?

A Mr, Commissioner, I don't know whether counsel
has the book wifth him or not. I would like to inquire.
Q Yes, sir, I do (handing document to the

witness).
A What page?
Q 62, Would you take this one, Mr. Kavaler, so

I can have my notes on there (handing document to the

witness),
A 62, Counselor?
Q Yes, sir. w
A 1 stated, Mr. Commissioners, in this articls,

which was well received by the Interstate 0il Compact
Commigsion-~I also had my picture in there--I stated in
there, Mr. Commissioners that, "In too many linstances

the allocation of production within a pool is essentially

on a per well baslis or on a basis whers the well or wells
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bring a bonus in allowables. Many wells have been
drilled and are being drilled under circumstances where
the allowable to separate wells is based on a formula
fifty percent to acreage and fifty percent to wells,*®
and Counsel 4idn't copy that part. He omitted that, so
I was addressing myself to the situation that exists in
many states, in Texas, for example, where if you had a
five-acre lease offsetting a fellow with a forty-acre
lease, this fellow that had a forty-acre lease here, in
Texas you drill a well there and this fellow drilled
one well on the forty acres, the Commission gives him
half of an allowable just because he has & well and the
other half they put on the basis of five acres and
forty acres, and that's a very disproportionate alloca~
tion, and I will say that when you put allocation on a
per well basis regardless of how many acres are involved,
well then that is unfair.

Counsel didn't read to me the second sentence,
g0 1t is confusing. I didn't quite recognize what he
was saying.

Q I think I misundserstood what you must have
meant, Mr. Kavaler, and I believe it is because two months
later in an article written by you entitled “Progress

of Unit Operations," presented at the November 1951 A.P.I.
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meeting you said this statement; page 328 in that
article:

"In continuance of inequitable sharing in
the form of allocation formulas basing allocation upon
per well, fifty percent acreage and'fifty percent
well, or even on 100 percent acreage, represents one of
the outstanding failures of the present system of
proration., Were regulatory bodies to promulgate
allocation rules that were fair and equitable they would
adopt what in the true sense would be the distribution
of production under a unit plan.”

Back to your well spacing book at page 59,
and that is what I must have misunderstood you ohn--

MR. KIRGIS: May he answer them one at a time?

THE WITNESS: Do you have the book?

Q Yes, let me conclude the thing here,

A Do you want me to answer these one at a
time?

Q I think you can answer these together.

A Let me have the first reference, Counsel.

Q Page 328, back in the well spacing book you
had said:
"Speaking of divigion and sharing under unit

operation, the result 1s that each separate owner
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entitfled to share in & common source of supply comes
into possession of an undivided interest in the petroleum
in place and thereafter shares in proportion to his
undivided interest in all of the petroleum produced.
The,t 1s the most practical method for achleving a fair
and equitable sharing in division." The 1a$t word
is not correct, whatever it might.have been. "In
division of a pool."
I cannot justify those remarks with your
testimony here today, lMr. Kavaler. You will now have
an opportunity to do so.
A I appreciate counsellor's calling attention
of the Commission to these statements, which I think
have contributed a great deal to the progress of the oil
business,
COMMISSIONER BRETSCHNEIDER: You mean you changed
your mind?
A No, I haven't changed my mind. Counsellor, I~---
COMMISSIONER BRETSCHNEIDER: You are
privileged to do that any time on these complicatéd
problems,
A I did that last Monday, didn't I?
COMMISSIONER BRETSCHNEIDER: Yes.

THE WITNESS: I didn't get the reference until
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the last one, Counsellor,

Q Or the second one? _

A Thz second profound statement. The third one
I guess it wag~--

Q Page 59 in Well Spacing.

A Do you have the book?

COMMISSIONER BRETSCHNEIDER: Do you have a
lot of these references to go over like this?

MR. STOCKMAR: Noi many.

COIMISSIONER BRETSCHNEIDER: It would take
hours to go back and collect all the literature he has
subscribed to and compare it with his present-day
bseliefs,

THE WITNESS: Well, Mr. Commissioner, these
statements stand as they were written and ithey stand
today. I say here again that:

*In continuance of inequitable sharing in
the form of allocation formulas basing allocation
upon per well, fifty percent acreage and fifty percent
per well, or even on 100 percent aereage"--now, I am not
advocating to the Commission here that they base these
allowables fifty percent per well and fifty percent
acreage or 100 percent acreage; I am recommending to the

Commission that they base these allowables on a well
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test subject'to a liﬁited gas-oil ratio of 1,200,

Q Mr. Kavaler, you just testified that the
proper method of allocation in Colorado was on a per
well basis,

A Yes, with a 1,200 to one ratio with the
present rules. 1 have been supporting the present rules
and that's what I am advocating. ¥Now, the other
gquestion counsellor asked me, I would say that
unitization 1s by far the best way to operate an oll
field and 1 think that the best way for a person’s
rights to be protected is to have a unit, to join the
unit, I said that in 1950 and 1 say it now.

Q Do you bellieve there is any relationshlp between
recoverable oil under a property and the number of
wells that might be drilled into 1t7?

A Yes; I suppose a fellow in good judgment
wouldn't drill any more wells on a property than the
amount of o0il recovered would justify. I think "yes®
is the answer.

Q Is there any relationship between the number
of wells drilled into a pool and the oil that is in
place in the ground?

A Well, do you mean generally?

Q Generally speaking.
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A Wnen there are more wells drilled that means
that there is more o0il in the ground?

Q I say, is there any relationship between the
number of wells drilled and the petroleum in plgce

in the reservolr?

A Well, it is hard to answer, Counsellor, yes
Or No.

Q If you drill more wells there is more oil in
place?

A Not necessarily, no.

Q If you drill no wells there is still the
game 01l in place?

A Yes, I suppose you wouldn't know that there
was any oll there unless you drilled a well.

Q Well can you say ves or not? 1Is there a
relationship between petroleum In place and the number
of wells drilled?

A Not necessarily, no, sir.

Q Is there any such relation where that is the

A Not that I know of, Counsellor.
Q You mentioned that you were testifyling last
waek; at that time you made quite a speech that there are

three bases for the allocatlon of ¢il production?
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A Yes, sir.

Q Would you repeat thoset

A Yes, sir, I would be delighted.

Q Not the whole speech. Let me hasten the thing
by stating that you saild there is one method under
unit operation, allocation, and by contract under unit
operation?

A That's one method to accomplish the divisilon
of a common source of supply, yes.

Q The second was that the---

A Are you going to make the speech formet

Q I will make the speech for you, =--that
another way of allocating the production from a pool
was under the rule of capturet

A Yes, sir.

Q And the third way was pursuant to an order of
a Commission?

A Yes, sir.

Q . A regulatory body?

A Yes, sir.

Q Now, as I understood your testimony, you are
advocating the rule of capture as the proper rule to be

applied in the taking of the allocation of production
from this field?
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A Well; Counsel; I explained all this to you
last week, and I can explain it to you now, but I can’t
understand it for you, and apparently you didn't under-
stand me. |

I said that in Colorado the rule of capture
is ruled out by statute and this Commission has been
imposed, given the duty of bringing about a more conser-~
vatlve operation. I said about that pool--you won't
mention it and I won't either-~and it is the same as
Adena--that a complete unit is not possible, so that
the only thing left in Colorado in the case of Adena 1is
for this Commission to accomplish a division of the
common source of supply, ves, sir.

Q I don't want you to testify to the law, Mr.
Kavaler, but for an orderaof the Commission to comply with
the Statute we must then rule out the law of capture,
is that correct?

A Yes, 1f you wanit my legal opinion.

Q I would be glad to have i%; it’s affirmative.
In this field then, Hr. Kavaler, you refer to somebody
building a concrete--and I presume an impermeable
concrete~~barrier around the Pet Inc, properties. Now,
wore we to do that around any one of those propesrties,

the unit of reservoir locked in place there would still




produce oil, would 1t not?
A Yes, sir.
Q And what would be the driving mechanism?
A Gas.

Q What gas?

A The gas that is on Pet Inc.'s properties.

Q And no gas that comes from other properties,
correct? |

A Well, if this is an impermeable barrier,

Counsellor, you postulated it as a permeable barrier—-
impermeable barrier?

Q That's right.

A Well, nothing could get in or out.

Q Then the recovery factor from that particular
tract in that insulated condition would depend upon &
producing mechanism, the rock characteristics, the
pressure available to produce the oll and so forth?t

A And the ingenuity of Petroleum Inc., theilr
skill as oil producers.

Q Granted.

A Their capacity and art of completing wells.

Q But the recovery factors would be the result
of all of those things applied to that tract alone?

A Yes, sir.
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Q Now, if we move over and postu}ate a reasonably |
similar structural location which I do not think is too
difficult here, the same factors would apply to that
operator, would they not?

A Well, if you are using the same factors for the
purpose of the question, the answer 1is yes. You haven't
entered any new postulates; the answer 1s yes.

Q In other words, will reasonable similarity of
the rock characteristics, the characteristics of the
fluid and the characteristics of energy content and
pressure, assuming equal abilities of the operatorg—--

A Equal skill.

Q You should have approximately uniform recovery
factors, should you not?

A Well, Counsellor, that is hard to answer.

The permeability of the sand is the same?

Q Reasonably uniform.

A And the connate water is the same?

Q Reasonably uniform.

A And the porosgity is the same?

Q Same.,

A Same kind of drilling mud used to drill each
well?

Q In a prudent operating practice.
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A Same arc used in setting the casing behind the
cement and to perforate, and both operators have the
same good luck in the fracture treatmentt I can't
follow all the stipulations is the reason I am asking.

Q I sald a reasonably similar piece of property.

A Reasonably similar plece of property. Then
what do you desire, sir, for me to answer?

Q Just yes or no, Mr. Kavaler.

A I don®t know what I am saying yes or no to,
but I will say yes.

Q That is, that the recovery factor should be
reasonably uniform?

A Whatever you mean by "reasonably," the answer
is yes.,

Q All right.

A I don't know what you mean by reasonably.

Q Then if one of those tracts demonstrates a
substantially higher recovery factor can it not be an
indication that there is a breach in the cement wall
someplace?

A Oh, yes, sure, well drainage, yes, sure; the
answer is yes.

Q All right; then the recovery factor of these

particular tracts is first based on the factor of the
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individual characteristics that we discussed of the
particular tract, and second, it is the--we must add the
concept of drainage onto that tract or off of that
tract?

A Yes, I am sorry. I didn't understand what you
were getting at. There has been migration in this
field. There is migration in every oil fiseld.

Q Migration is taking place today onto the
Petroleum Inc.'s tracts?

A And it is also taking place generally from east
to west inside the unifa That may have been one of the
clubs that the unit used to get the eighty boys together
on, I don't know.

Q Are you testifyling that there 1s migration of
0il from the unit properties onto the Petroleum Inc.
tracts at the present time?

A I think there is migration, as I said,
Counsellor, east to west, and some of that o0il may be
migrating onto Petroleum Inc,

Q Is 1t or is it not from the informaiion you
have available?

A I think there is some migration from the unit
onto Petroleum Inc.'s tract, which is an inescapabls

consequence of the fact, Mr. Commissioners, that there
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is a large gas cap off to the east which the State of
colorado wants to utilize to bring about deficlent
recovery. Now, Counsellor seems to be obsessed with the
jdea that in order to bring about an increased recovery
by a proper utilization of the gas that if Petroleum
Inc. is getting some oil by migration as a result of
that, that we should blow up the conservation program
and I don®t subscribe to that theory.

Q Your answer was yes, that migration onto the
Petroleum Inc. compensated by migration 1s now
occurring?

A It could if you relied solely on Pure's
Exhibit No. 11, In order %o shorten the testimony, I
didn't go into thedetails of that, but to the extent
that one could reliably interpret that exhibit, the
answer is ves.

Q And if the present rules are continued that
situation also will continue?

A I suppose, unless something happens out
there to change 1t under the present rules. Now, I
don't think thét we would be entitled to draw the
conclusion, Counsellor, that because migration is
occurring this month it will occur forever. We might

have another hearing some day here in a couple of months
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when the migration may be off of Petroleum Inc.'s

tract. This oil and gas is a fluid substance and these
reservoir pressures change from time to time. They haven't
always been like Exhibit No. 11 shows, and I doubt that
they will ever be like that again. We will have some

other pictures at the next survey, so this doesn't
represent an eternal situation.

Q Because of your so-called structural position
then you feel that your client is entitled to the oil
that 1s migrating onto the tracts?

A Well, it is a difficult guestiion without
repsating an hour's testimony, Counsellor, but I would
say this: that anybody who was fortunate ernough to have
a lease down on the side-~I am going to come to that; I
had forgotten about that one--in a state where they try
to conserve oil and gas, where oil and gas conservation
is paramount, if in order 1o accomplish conservation
that party gained some advantage, I don'*t think you can
particularly blame him; that dralnage 1s forced on him,

Q Are you saying that this drainage is forced
on you because of the shutting in of the gas cap?

A Because of the necessity to conserve oil and
gas in Colorado. Now, this exhibit, which is so large
that I can®t find the exhibit number---
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Q Ho. 5.

A No. 5, I think it is a valuable addition 1o
the exhibits because I think the Commission can
realize that this sand thickness is about the same over
this whole field. Just an inspection of that exhibit
suggests that to me, and it looks to me like a pretty--
well allowable subject to a gas-0il ratio is a pretty
good manager, because everybody has got about the same
amount of sand, and that exhibit shows that, I think,
pretty well,

Q To back up one statement, you have just
festified that this migration is being forced upon your
client because of the conservation practices now in
effect in the field, is that correct?

A Yes, sir, that's a common situation in many
0il fields that are subject to a conservation program.

Q The existing conservation practices arise out
of orders of this Commission do they not?

A Yes, sir.

Q Then the order of this Commission which we
now have in effect is causing migration of oil onto your
tracts?

A To a degree, yes, s8ir.

Q Is there any situation inherent in the location
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of your'tracts which contributes substantial}y to that
migration, or is that so with the existence of the
present order that is driving oil onto your client's
tracts?

. A I think the fact that the tracts are located
domstructure, Counsellor, is an inherent characteristic.
I would rather have Petroleum Inc.'s leases there than
to have fure's or somebody else'es.

Q Under these rules or the rule of capture?

A Under the Commission's rules.

Q Would you have any advantagerby structural
locatlon if the rule of capture were in effect there?

A Yes, sir, we would have a_lot of advantages
we don't have now. We would have an advantage of more
skillful opseration for one thing.

Q And the rule of capture, could we not blow
off the gas cap and sell that gas? |

A Yes, sir, but you would have to race with us
because we would be blowing out the oil when you were
doing that. I don't know who would come out first, but
I think we would come out ahsad.

Q qust as you are under the present rulest

A Well, we are & small aggressive company and it

takes =ome fast walking to keep up with us,
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Q Under these rules I cannot deny that. The
rules we are seeking to change; Mr., Kavaler,

A We were just smart enough to buy the best
lease in the field, four of them.

Q I gather you have not made any testimony that
pressure maintenance as such is not a good thing for
the ultimate recovery from the field as a whole? TYou
do subscribe io our-—--

A I would encourage the operators to inject the
£as. I think gas cap expansion would be a very, very
effective, perhaps jusit a effeciive as water injection.

(Recess taken.)

Q Mr. Kavaler, I bslieve you testlifled that the
higher the connate water saturation of a particular
sectlon the higher the percentage of the oil in place

would be recovered from that tract?

A Yes, sir,

Q In other words, twlce as much of the 0il?

A I didn't say twlce as much; that's your
number,

Q The larger percentage of the oil will be
recovered from & tract which has only two and a half
percent oil saturation than will be recovered from a

tract which has fifty percent oil saturation?
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A The higher the percentage of the oil in place
would be recoversd. If there are only two and a half
barrels compared to fifty-eight barrels, I believe were
the numbers I had on the board, Counsellor, obviously
the two and a half barrels of oil can't produce as much
oil ultimately, but the percentage of oil recovered will
be much hlgher.

Q Do you bsllieve the higher connate water
percentage cannot produce ags much oil ultimately?

A Yes.

Q And the Petroleum Inc., tracts are generally
located downstructure, say, near the watsr table where
we have higher percentage of connate waters?

A The answer 1is yes, but their recovery of the

oll they do have in place is going to be a lot higher

than 29,9,
Q But, there actual recovery will be less?
A The total amount of barrels will be less

but their actual percentage recovery will be a lot more.
Q Parcentage of the oill in place?
A Yes, sir, and if they had gotten a percentage
of the 01l in place they are entitled under thlis unlt
plan they might be in there with them,

Q I don't want to make a lot of hay about this;
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I just wanted to hear'you say it; Mr., Kavaler, and get
it in the rscord,

You said we added so many factors and refine-
ments in engineering technicalities here that I gather
if we eliminated the factor of connate water percentage
and gave your client--your hypothetical client--thefe
with 2.5 percent o0il saturation the same benefits as the
fellow with fifty-eight percent, we would be doing-
equity?

A Well now, Mr. Commissioners, Counsellor is
just trying to dog me a little pit. I didn't make any
statement even resembling that, so I don't think I
need to answer it.

Q Dd you believe that adding these extra
engineering concepts which are available to us here,
refining the problem, 1is poor practice? 1Is that your
testimony, sir?

A No, I think it is good practice for the .
engineers, but I don't think it necessarily produces an
acceptable result.

Q You say that you believe it impossible to
make accurate determinations of o0il in place and recover-
able 0il?

A Well, Gounsellor, that depends upon what you
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mean by the word "accurate."

Q Do you evaluate your reporis? _

A Yes, and they are highly regarded.

Q Accuracy then is sufficient for making purposes
but not sufficient for conservation purposes?

A Well, Counsellor, I would say this, that a
man's reputation is to be judged by his conduct, and my
conduct has been such that people have found that my
gstimates were good and they have a good deal of falth
in me, I don't think that the mere fact that I have a
diploma from some university necessarily establishes
me as an expert, as a competent person, but I think a
fellow's performance is what counts.

Q Mr. Kavaler, you sald that the individual well
potentials and capabilities are quite important in
determining the recovery factor of that particular well
and that permeabllity was one of the important
factors in that, is that correct?

A Yes, sir.

Q Do you have any idea how the Petroleum Ince.
wolls stack up in permeability when compared with the
rest of the unit wells, the rest of the field wells?

A 1 think, Counsellor, that I can best answer

this way, and the Commission would be interested in this
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number; that Petrolieum Incorporated has 9.76 percent of
the millidarcy feet of sand in the fisld, and Pure, et
al, claim that they have only 7.1 percent of the
recoverable o0il, so that the permeability of Petroleum
Inc.'s leases 1s above the average in the fleld.

Q The permeability of your leases is above the

averageft
A Yes, sir.
Q Gentlemen, I don't want to take too much of your

time with rebuttal testimony, but that is not the
information which I have here.

A If you find that they are dif ferent we will
fracture our wells tomorrow and put it that way, if it
gets to be a matiter of depths.

COMMISSIONER BRETSCHNEIDER: May I ask you a
question?

MR, STOCKMAR: Yes.

MR. BRETSCHNEIDER: 1Is it the purpose of this
hearing under your application primarily to change the
present rules and regulations under which the unit is
being operated?

MR. STOCKMAR: Under which the entire field is
being operated, yes, sir,

COMMISSIONER BRETSCHNEIDER: Under which the
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unit is being operated? ¥

MR, STOCEMAR: The entire field. We are
trying to establish an allowable, a daily allowable for
the entire field.

COMMISSIONER BRETSCHNEIDER: Which includes
Petroleum Inc.?

MR. STOCKMAR: Which includes FPetroleum Inc.
We are also trying to, by our formula, achisve a division
of that daily oil production in relationship to the
hydrocarbons in place under the tracts, under the unit
and non-unit tracts.

COMMISSIONER BRETSCHNEIDER: All right.

MR, STOCKMAR: I think I have mno further
questions of Mr. Kavaler. I do not want 1o prolong‘this
hearing unduly, but this Exhibit 3 of Petroleum Inc.'s
seems to have and to raise a lot of questions as does
Exhibit 4. Now, there are hundreds of other similar
questions, and I can put Mr. Weyler back on the stand
and you can ask him any question with respect to
anything which might appear upon here, or any other
apparent discrepancy in our findings and our calculations
that have been pointed to by Petroleum Inc. He has a
justification for éach one.

COMMISSIONER BRETSCHNEIDER: Hr. Van Tuyl wants
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to ask a question, I think; perhaps about_these notes.
MR. JERSIN: One more thing, Mr. Kavaler,

before you have a seat:

BY MR, JERSIN:

Q The o0il in place figures that are
presented by the unit operators, have they been analyzed
by the Pefrolsum Incorporated people?

A Not completely,. We understand, I think, the
manner in which they computed what they call the reser-
voir barrels in place using this connate water curve
and the porosity, and we understand what they did in the
instance of those wells where they didn't have core data.
I think fifteen percent of the wells didn't have all of
the information that was required, and they estimated
1t from others. We have examined all of that and we
disagree very heartily.

Q Do you have some figures to indicate the
extent of the disagresment?

A Well, Mr. Jersin, in order for us to get the
flgures we would have to take that big book and another
one just like it (indiecating), and I think they said
they spent two years at 1t, and we would have to spend
about itwo years at it before we could come up with an

answer, and 1t's a burdensome thing to go at it that
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way, but in respect to the point that I specifically
testified to about this morning, I think it 1s generally
accepted that while the connate water varies in rock,
when the connate water is high the droplets of oil that
are there are highly recoverable. Out most substantial
objection goes to the fact that after they deducted for
the connate water then they just put a blanket percent
recovery of 29.9.

Now, they did this 1n a very scientific way.
They took this thing foot by foot; in order to apply a
correction for this mistake you would have to go back
and agree upon some kind of a curve like they agreed
upon {(indicating) as to what the relationship of the
curve of the connate water is.

One other objection we went over, we think
the gas-0ll contact is actually four feet lower based
on drlll stem tests than what the boys agreed to among
themselves in forming the unit,

Now, they took, as I understood the testimony
this morning, they took core analyses to pick the gas-~
011l contact. I think if we examine the drill stem
tests and other facts ébout completing a well you would
establish the gas~0il contact about four feet lower;

so they threw an extra four feet of thickness over here
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in the gag area which they are proclaiming thg right to
produce o0il for, and we don*t agree with that.

I would say, Mr. Jersin, it would be quite a
while before we could submit to the Commission our
ideas of what to do with that big thick book.

Q I was just trying to determine whether Pet
Inc., the figures that they accept as oil in place
originglly in the field under their properties.

A Are you talking about going into the unit?

Q No, an lndependent study of how much 0il in
place Petroleum Incorporated thinks they have.

A Vie don*t know, I don'it think you can t311
how much 01l there is in place in these propertles,

COMMISSIONER BRETSCHNEIDER: You don't accept
the original tabulation that was made then?

A No, sir, I don’t think that we could accept
that arithmetic.

MR. STOCKMAR: Mr. Kavaler---

A lay I answer the Commissioner just a little
bit further. TYou see, Mr. Commissioner; that deal was
a deal cooked up between parties who were willing
parties to a contract and whatever they agree upon is
something that is their business. I am not here to

criticize that, but I don't think you can take that
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contract that they agreed upon among themselves and
hand it to this Commission and say, "Here, you saddle
Pstroleum Inc, with the same thing." I just don't think
that is the thinz to do.

Fred Kirgis and I might enter into some kind
of a contract and come up here and ask the Commission
to saddle the State of Colorado with it because between
Fred and I it was good and we think it is good for
everybody.

MR, STOCKMAR: I would like to make it clear
that we are not trying to lmpose unitizatlion on you,
Our approach is consistent with the unit determinations,
yes.

THE WITNESS: Well, that depends on how you
look at it.

MR, STOCKMAR: Gentlemen, 1 have one further---

COMMISSIONER BRETSCHNEIDER: Just a minute,

MR. STOCKMAR: This is it, Dr. Van Tuyl. We
do have Mr, Weyler here available for rebuttal
testimony on any specific detail or point no matter how
small it might be that some of the exhibits of Petroleum
Inc. may have raised in your mind. We would appreciate
the opportunity of having yvou question him.

COMMISSIONER BRETSCHNEIDER: All right, go



215

ahead.

COMMISSIONER VAN TUYL: I hav¢ one qugstion
to ask, Mr. Kavaler, before we go to lr., Weyler.
BY COMMISSIONER VAN TUYL:

Q You mentioned that the estimated two and a
half percent of oil and ninety-seven and a half percent
of water under the Petroleum Incorporated leases--you
apparently meant the west edge of those leases, did you
not, rather than the entire leases, because if you
estimate a regional dip of forty feet to the mile
there, the eastern part of those leases would be far
above the water tablet?

A Mr. Commissioner, I didn't make myself very
clear and I apologize to the Commission. I did not
mean to infer that the Petroleum Inc. had ninety:seven
and a half percent water and two and a half percent
oll. I was using when I stated that example, I was
Just taking as an example two extremes off of this
chart, all for the purpose of showing that if there was
a situation like the ninety-seven and a half percent
and the two and ahalf percent, to demonstrate that the
29.5 percent recovery figure didn’'t apply equally to
them.

Q Can you give us the percent of oil saturation
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that was estimated by the Petroleum Incorporated leases?

A By these other parties?

Q Yes.

A No, Mr. Weyler would be a reliable witness on
that, whatever he sald they calculated. I wouldn't
believe what he said, but whateverhe said they calculated
I would believe him. What did you calculate, Jack, for
the connate water?

MR. WEYLER: The volume, the speciflc volume
I couldn't quote except that I could say that the connate
water 1s higher on the Petroleum Incorporated proper-
ties than the average in the unit, and there is some
difference, it's not a large difference. There is a
little more, there is more oil in placg per foqt of unit
sand than there is per foot of Pet Inc.'s sand.

THE WITNESS: I don'it know whether Mr. Weyler
would join me, Mr., Commissioner, in this statement to
you, but this 1ls a rather imaginary thing. I know a lot
of oll sands that lie Just above water that have very
high o0il contents and very little connate water, so that
these boys~-you see, this thing was the subject of a
mutual agreement contract beitween the partieso_ They all
agreed to use this and entered into a contract. That

doesn®t dignify this thing with any scientific value.
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Q Now; there is one other question, you
referred back to the uniform thickness of the “J" sand
on this chart, but we have an isopach map here which
shows a great variation in thickness of that sand.

A Yes, sir.

Q Now, I imagine that the line along which this
section was made, the sand is less variable in
thickness than elsewhere?

A That may be true, Doctor. I don't know what
line they made it on. They have got.west to east through
the Braden~Hoover B-1 Glenn,

IR, WEYLER: It starts from here and
continues across to this gas well (indicating) and---

A It lies approximately between the center of
the Section 11 north and Section 9, it lies generally
west through there.

HR., WEYLER: Dr. Van Tuyl, you are absolu-
tely correct; this does not show great variations in
thickness that exist mainly in this part which is the
unit and this well here, seventy-four feet thick, fthe
thickest well in the field. Most of these are fifty
to sixty feet thick in this a.i'sa.; the average in the
sand is about twenty-five in general for the average

well in the Adena Field.
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COMMISSIONER BRETSCHNEIDER: Is that to
scale?

MR. WEYLER: It is to scale for this particular
crosgs section,

MR. RAVALER: I might say, Dr. Van Tuyl, in
connection with your inquiry, I believe this statement
is respongive to it: There are frequently instances
when a man will drill a well andbe will Just barely
penetrate the sand and not drill through it. There
are a few wells like that in this field, so that in the
interegts of conservation 1t might be well fqr him to
complete his well with a shallow penetration.

Now, if this Commission adopts the principle
that 1t has great scientific dignity but little
practicality, the fellow who would do this in the
interests of the State of Colorado would be denied to
show how much recoverable oil he had, and I know from
your reputation as an oil man, you can apprecliate the
fact that sometimes shallow penetration is to the best‘
interests of all parties, and I point that out to back
up my conclusion that while this might have some scien-
tific appeal, as a practical matter for this Commission
to use that for the discharge of its duties, I think it

would be found to be unwise.
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COMMISSIONER VAN TUYL: Mr. Kavaler, don't you
think the people owning acreage and royalty in the gas
cap are entitled to some participation in the production
from this field?

A Yes, sir; yes, sir.

COMMISSIONER BRETSCHNEIDER: Is that all nowt

MR. STOCKMAR: 1Is that all? I would like to
make one remark, _

COMMISSIONER BRETSCHNEIDER: All right,

MR. STOCKMAR: You will recall that this
hearing was postponed for six days to meet the
convenience of Dr. Kavaler, and that in recognition of
that we sought a general agreement of the parties that
the order be made effective as of July 1st. It has the
merit of starting with a quarter, even though a day or
two has passed, and so we would like to urge that the
effective date of the order be July ist,

With respect to the single point that this
particular kind of an allocation formula may or may not
be sultable for application in all of the fields in
Colorado, we cannot differ with that. This formula is
complex., It is difficult, but we do have the unique
situation here of being able to apply that kind of

conservation that people have been giving lip service to
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for years without doing it. Thank you, 3

COMMISSIONER BRETSCHNEIDER: Well, the mere
fact that an order might be issued on this field according
to what you suggest doesn’t necessarily mean that it will
apply everywhere,

MR, STOCKMAR: Not by any means.

COMI{ISSIONER BRETSCHNEIDER: It would apply
here,

MR. STOCKMAR: Webave a unique sltuation.

COMMISSIONER BRETSCHNEIDER: If we have a
different situation elsewhere we would have a different
basis. Does anyons else have sanything further to add
to this?

HR. KIRGIS: If the Commission please, I
would like to make a very brief closing statement,
if I may. ’

COMMISSIONER BRETSCHNEIDER: You may.

MR. KIRGIS: In summary of what we believe
the evidence shows, I would like to point out first,
as has Jjust recently been gtated, that this 1s not an
effort on the part of the unit operator to force
Petroleum Inc. into the unit. I can see that point, of
course, but I wish to point this out--~and to me it is

most significant: +that the thing which they ask this
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Commission to impose on Petroleum Incorporated 1is
something less than the unit operators among them-
selves have agreed to for themselves. The testimony
has brought out the faect that original oll in place was
only one factor taken into account in the formulation
of the unit and in the private agreement among those
parties as to how they would participate one with the
other in production. |

That actual produciive history for some
designated month that happened to be the last avallable
month was glven, I believe, one-third weight, if I
remember the testimony. I point out to you that though
they may have agreed that that was a fair thing among
thenmselves they are now asking this Commission to do
something far different. They are asking this
Commission to invoke a formuls here which as between
the unit and Petrcleum Incorporated will have the
effect of giving effect only to original oll in placs.
It does not give any effect whatsoever to oil in place
today. It does not give any effect whatsoever to
produceable o0il in place.

Now, there may be or there may not be, as the
testimony would indicate, a relationship between oil in

place and produceable o0il; but, I think it is perfectly
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clear that the one is not the equivalent of the_other
and I think that Mr. Kavaler's testimony has shown
clearly and that practically all other men know and
that this Commission will take Judicial notice of that
fact, that some wells are better than others, that
some are completed better than others, and that produce-
able oil is in fact something different from oil in
place when determined by strict and technical
scientific formula, and yet they are asking this Commis-
silon to do it only on the basls of that strict and
technical formula,

They are also creating a situation whereby
if an unbalance occurs here this Commission is going
to be faced with the necessity in the future, and
perhaps repeatedly in the future, of analyzing a bookful--
where is one of the books? That book that thick (indi-
cating)--of highly technical data for the purpose of
determining who now has become right or who now has
become injured,

Furthermore, they propose that structural
position be given no weight whatsoever. I think any
01l man who is fortunate enough to turn up with the
lease that from a structural standpoint happens to be the

best lease, he is entitled to believe that that is an
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element, not necessarily controlling--the law of capture
would make it controlling--but, as Mr. Stockmar has pointed
out, we are not discussing the law of capiure, we are
discussing the law of conservation in Colorado under our
Conservation Act.

But, thai does not msan that the position on
gstruceture is not entitled to recogniiion in somse
degree. Now, we point out to you again‘that on the
basis cf the testimony, Petroleum Incorporated is
receiving now over fourteen percent, clogse to fifteen
percent, of the pool's production, whereas simple mathe-
matics applied to the proposal which is submitied here
and to the exhibits attached to that proposal, show that
it would be reduced to--by nmy figures—-?oz, I think,
glightly less than that, between 7.1 and 7.2. 1In other
words, on the basis of a purely technical determination
of an arbitrary concept that original oil in place as
so determined technically is the only controlling factor,
they propose to take over half, slightly over half of
Petroleum Inc.'s production and take it unto themselves,
and I point out in that connection that one of the
bases upon which they do that is an allocation of gas
allowables and an allocation of oil to non-oil \

producing properiies in the gas cap.
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We do not deny that gas cap is entitled to
recognition. The gas cap performs a function in the
mechanism of a field, but we do not think that a formulsa
should be proposed whereby Petroleum Inc. has to bear
the burden of allocated oil to non-0il producing propertiss,
%0 properties which have dry holes that have been
capped, as the testimony has shown, and ihe properties
that have never even been drilled--they didn*i think
enough of them fo drill them--~because they éidn't think
they would get enough {o make it worthwhile. That's
the only obvious answer to that.

Now, their proposal would use those factors
to transfer barrels of ©il from Petroleum Incorporated
to the unit and we cannot see in any manner, any con-
celveable justification in fairness or equity for that.

Bayond that the testimony I ithink is conclu:
give that the new order is not necessary as a waste order
or to create a greater ultimate recovery of oil,

Under cross examination the witnesses for
Pure have admitted, as I have understood their
testimony, that they are concerned about migration of
oll, and that the matters which they are talking
about do not have to do with the greater recovery of oil

from the pool or with waste as such.
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for the people of the State of Colorado and for the
nation from the oil reserves which we are fortunate
enough to have in this state; but, absent waste I think
this Commission has no_authority legally to go out and
adjust correlative rights between parties in any field.
Once waste 1s found to exist, then the Commission is
authorized and required to take into account correlative
rights and to do those things which are practical, to
protect correlative rights in the formulation of an
order which will prevent the waste which has been
found to exist; but, absent waste--and I submit there
is no testimony here whaisoever that waste exists in
the sense of an effect upon ultimate recovery; and
absent waste, I do not belleve this Commission has the
authority to go out to John Jomes and Bill Smith who
have adjoining properties and say, “John; you are taking
too much; you have got to stop it so Bill can take
more. "

Now, 1 think that that is the legal situatlon,
but I don't leave our case on that legal problem, so I
urge that as the proper legal interpretation. I saild
that beyond that that the proposed order here leaves out
of accouni a number of factors which would have to be

taken into account if this Commission were just to figure
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correlative. righis. _

I don’t think this Commission or any other
Commission or any court can determine correlative
rights without taking into account the productive
capacity of wells or the producti#e history of wells
or the position of wells on structure and the relation-
éhip of that to recovery. And on that basis we say that
this Commission cannot accsept this order, and if 1t does
so that it will be exceeding its authority and belng,
we belleve, unreasonable, and in that connect;on I
point out that I would assume that Pure must think so,
to0, or else when they unitized they would have domne it
on this basis alone, whereas they did not,

They are asking this Gomﬁission to ﬁo some-
thing which they themselves were unwilling to do and to
do it merely for the purpose, as I see it, of {rans-
forring barrels of oill from Petroleum Incorporated to
then, |

MR. STOCKMAR: The plaintiff always gets
the last word, and I would like to dispel the illusion
that we are trying to take oil that belongs to Petroleum
Inc, Our legal theory can be summed up by saying that

we would like to milk our own cow for awhills,

MR. JERSIN: lMr. Kirgis, do you have any
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recommendation as to revising it?

MR. KIRGIS: It has bsen in'effect since thse
formulation of the unit. We concede that the unit
operator said he agreed to the present order after the
unitization only as a temporary device, but 1t was
proper before the unitization. The existence of the
unitigation has no effect upon waste., It only dellimits
the number of properties in the field, cuts them down to
about four or five, four on one side and one on the
other,

It was not wasteful before; it is not wasteful
now, and there has been no evidence even suggesting
that it 1is wasteful.

COMMISSIONER BRETSCHNEIDER: Dr. Van Tuyl wants
to ask Mr. Weyler one question and then I think we
better adjourn,

MR. WEYLER: Yes, sir.

COLI{ISSIONER VAN TUYL: Mr. Weyler, it has
to do with this other one, Exhibit No. 3, which shows a
great variation here in the production from various
tracts as compared to the estimates of o0il in place of
the committee which worked up the report on it to submit
for unitization,

MR, WEYLER: Yes, sir.

el
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COMMISSIONER VAN TUYL: I wish you would refer
to this,

MR, WEYLER: I have got one here, sir,

COMMISSIONER BRETSCHNEIDER: I think you have
particular reference to Mr, Kaﬁaler's discussion
concerning this column and this prqperty and these did
produce something and these didn't.

MR, WEYLER: I could run through and explain
any particular tract you care to take.

COMIISSIONER VAN TUYL: Take this No. 2 here
with 104 percent of oil produced as compared to the
estimated amount.

MR, WEYLER: No. 2 here (1ndicating)?

COMMISSIONER VAN TUYL: Yes,

MR. WEYLER: The Lion tract. We have a
time element involved there, It was drilled after the
average well in the field. There 1s, according to the
core analysis, logs, of all of these wells up here
(indicating), we treated them all alike; throughout the
whole field there was no difference. We in the Engineering
Committee-- Let me point to this here, this oil in
place map (indicating). From core analysis this
Tippy No. 1 indicated 12,380 barrels per acre foot,

barrels per acre, represented by the core analysis of
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that well in place., That®s a pretty solld calculation.

On this well nearly 7,000 barrels per acre
was represented by the core analysis of this well (indi-
cating), these contour lines; the outer limits were
drawn as you draw any contour lines. You don't
exactly know where the edge is, no, but we all--
including the representatives of Pet Inc.--drew these
maps and agreed 100 percent on each of the values given
gach tract. There was unanimous agreement awmongst all
companies and all representatives to the values
ascribed to sach tract.

Now, there is a lotof recoverable oil here
(indicating) that will be recovered. This tract iz
always brought up; it is a high ratio tract. A number
of them along here, gas, very rapidly figured to a number
of the high ratio wells that are now high ratio wells
(indicating), but certainly that doegn®t--just because
those wells go to high ratio and are all then shut in ig
no reason at all to believe that there isn’t a great
anount of recoverable oil under that properiy represented
by these numbers which come from things that we know;
the core analysis showed sc much oill. By transferripg
these allowablss we are going to produce all of that,

It is going to be produced downstructure at an increased



231

recovery rate by using the gas cap as an expanding
force,

Here’s another good one (indicating),
Tract 6, a dry hole on it. Actually in Tract No. 6
was a Petroleum Incorporated lease and they had an oil
well on there, I believe; they said they did. The
casing collapsed. That isn®t a dry hole; it is a losgt
0il well. There is a recoverable oil well there., There
was an oil well there (indicating). I believe they will
agree to that, that that was a lost well,

UR. KAVALER: Could you afford to redrill that
well?

MR, WEYLER: Pet Inc. didn't try 1it.

MR. KAVALER: Do you want the lease to
redrill it?

MR. WEYLER: It's in the unit. They drilled
a well; they got a well. That well indicated recoverable
0il. They lost the well before unitization and
released the tract, Just because the casing collapsed
is no reason that their recoverable oll disappsearsed.

There is a reason for the recoverable oil on
every lease that we have. We could go over every one.
Here 1is a dry hole down here (indicating). There was

actually three feet of what could be called oil pay, but

-~
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the 0il was one of those marginal things that wouldn®t
pay out under the rules; but, on that property there is
very likely according to the data that we have, our
best judgment, that there is recoverable oil on this
property, and any other place--and I again say 311 this
was done and argued out on these various points., We
would satisfy completely--and I mean all of the
companies® representatives-~that these figures that we
finally put by each well were correct to the best of
our mutual Jjudgment, and that the contouring was done
likewise,

COMMISSIONER BRETSCHNEIDER: 1Is that all?

COMIMISSIONER VAN TUYL: I have no more
questions,

COMMISSIONER BRETSCHNEIDER: Does anyone
else have anything more to say? If not, the hearing is
adjourned. Thank vou very much, gentlemen.

(Wheresupon at 5:32 o'*clock p.m., Monday, July
2, 1956, the Commission adjourned.) |
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