1L A A

i

oc{'\SﬂTf“I

BEFORE THE OIL AND GAS CONSERVATION COMMISSION
"OF THE STATE OF COLORADO

W2 e KK WK

IN THE MATTER OF THE INVESTIGATION TO )

TAKE MEASURES TO FREVENT WASTE OF OIL )

AND GAS IN THE RANGELY FIELD IN THE ; CAUSE NO, 2
STATE OF COLORADO.

- mr A Em am s m e oGe o s oa  Em sm oy ke we e wm

PURSUANT TO NOTICE to all parties in interest, the
above-entitled matter came duly on for hearing at the State
Office Bullding, Denver, Coloradeo, at the hour of 10:00 o'clock

a.m., June 25, 1956,

BEFORE:

Mr. Warwick Downing, Chairman

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

Mr., W. A, Dillon, Commissioner

APPEARANCES:

E. G. Knowles, Esq., Denver, Colorado,

Lee 3. Osborne, Esq., Los Angeles, California,

D. 0. Churchill, Esq., Los Angeles, California,

Read Winterburn, Los Angeles, California, for the
Union Pacifie Railroad Company;

Walter E. Will, Esq., Denver, Colorado,

T. 0. H. Mattson, Denver, Colorado,

Tom T.. Freeman, Denver, Colorado, for the
Texas Company;

F. L, Kirgls, Esq., Denver, Colorado,

R. M, Williams, Esqg., Bartlesville, Oklahoma,

Jack Tarcner, Bartlesville, Oklahoma, for the
Paillips Petroleum Company;



APPEARANCES: Continued

John Woolfolk, Esq., New Orleans, Louisiana,

V. P. Cline, New Orleans, Loulsiana,

A, L. Vitter, New Orleans, Loulsiana,

C. R. Biomberg, New Orleans, Loulsiana,

E. N. Dunlap, Denver, Colcrado,

C. L. Plckett, Denver, Colorado, for the
California Company;

R. W. Sullivan, Esq., Denver, Colorado,

John W. Stayton, Esq., Austin, Texas,

Samuel Butler, Jr., Denver, Colorado,

Max 8. Loy, Denver, Colorado,

R. J. Corbett, Denver, Colorado, for the
Sharples 011 Corporation;

T. J. Filles, Esq., Casper, Wyomling,

T. Murray Robinson; Esqg., Tulsa, Oklahoma,

R. B. Laughlin, Esq., Casper, Wyomling,

R. B. Giles, Casper, Wyoming,

M. 0. Hegglund, Casper, Wyoming, for the
Stanclind 01l & Gas Company;

Peter Holme, Jr., Esq., Denver, Colorado, for
MeLaugnlin interests;

Fred Evans, Esq., Salt Lake City, Utah, for the
Equity 011, Weber 011, and Utah Southern;

M. F., Westfall, Cody, Wyoming, for the
Husky 011 Company;

A, J. Jersin, Denver, Colorado, Director,

Sam Freeman, Es8q., Denver, Colorado, for the
011 and Gas Conservation Commission.

(Whereupon, the following proceedings were had.)




INDEX

Witnesses Direct Cross
Paul D. Torrey T

R. L. Magnie 17 25

Allan B. Hyatt 30

Herman H. Kaveler 40 72

Martin Hegglund 95 111

Jack Tarner 123 130

Exhlbits

Texas-Union Pacific

No. Page No. Page
1 25 1 52
2 121 2 55

3 64
4 67
5 68

California Company

Stanclind
No. Page
1 o8
2 99
3 103
4 105
5 106
6 109



CHAIRMAN DOWNING: Needless to say, gentlemen, how
happy we are to have all you gentlemen call on us, but we do
hope that maybe this will be the last time; in other words, we
will get this problem settled. I wish to say at thils time that
the Commisslon has requested the assistance of the Interstate
01l Compact Commlssion in the solution of our troubles. As
you know, that Commission is dedicated to the cause of con-
servation and it has its commlttee upon which we find the
ablest engilneers in the country. It happens that the Chalrman
of the Secondary Recovery Committee and Pressure Malntenance
Committee 1s Paul Torrey. You all know him and he 18 here.

He 1s here at our invitation. He i8 here to testify if we
ask him and to advise us as tq the proper order that we will
make on the premises.

Now before I go any further, I want to read to you
something that happened way back in September, 1948. The
Interstate 011 Compact Quarterly Bulletin of September, 1948,
said, "The development of the very large Weber sand reservoir
of the Rangely Field has been responsible principally for the
recent great increase in Colorado's primary oll reserves. A
preliminary recovery of 310 million barrels has been estimated
from the hard and generally impermeable Weber sand." The
writer estimates that within the probable proven area of around
25,000 acres the original oll content of the reservoir amounts

to approximately 1 1/2 billion barrels, and that the presently

w A e



estimated primary recovery of the field might be doubled by
adeguate pressure control. That was in 1948 and that doctrine
is still good 1f either you gentlemen wlill cooperate with the
Comﬁission or i1f you don't if we can make an effective order.

Now I also would like at this time to introduce into
the record a document that has just recently been printed
entitled, "The Principles of Petroleum Conservation," published
by the Englneering Commlittee of the Interstate 011 Compact
Commission, dated December 1, 1655. I imagine you are all
familiar with 1it. If you are not, you better be, because I
think that states the principles that ought to govern all of
us at this hearing.

Now Just one other thing. You gentlemen all know
how anxious this Commission is that we may have a better
result in Rangely than we are getting. We have felt that to
a large extent the trouble has been the engineers of the
various companles. The men at the local level have been
disputing the claims of the other fellow and asserting the
claims of their own company so long that they have gotten so
habituated to 1t that they couldn't change; so we sent a let-
ter to the top men of each company, identical letters. Now T
don't know whether it dld any good or not, we will find out
at this meeting, but 1t does express in a general way the
attlitude of this Commission. I was Just golng to file it for
the record but I donit think it would harm a bit if I read it

.



to you so0 it will remind you of our position. This letter
happens to be addressed to Mr. Frank Pryor, but the same went
out to the top men of each of the five operating companles:
"My dear Frank: The importance of the matter has prompted,
and I hope Justifies, thls letter to you personally., I am
referring to the waste of 01l and gas in the Rangely 011 and
Gas Fleld in Colorado. As you undoubtedly know, last November,
the 011 and Gas Conservation Commission of Colorado, of which
I happen to be Chalrman, ended all controls over the Rangely
Field because there was such & wide difference of opinion
between operators as to means of effectlve control, and
particularly to glve the operators an opportunity to work out
their problems themselves. We also hoped that developments
would lead to more definlte steps for a unit operation which
everyone recognizes would be the 1deal baslis for operating
the Rangely Fleld.

"Since that time, almost six months have elapsed.
The situation has not improved, but has deteriorated. Produc-
tion has increased from about 65,000 barrels to 80,000 barrels
a day, and the gas flare has Increased from about 7 million to
about 30 milllon cublc feet per day. It seems the operators
are now Involved in a serious competitive situation which will
increase the gas flare and the production to a polnt beyond
its present basis, which could, 1f it has not already done so,

damage the reservoir and violate correlative rights of the
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operators and some of their underlying interests.

"Under present operating conditions, each operator
is endeavoring to recover as much oll as possible to the best
interests of their respectlve companies. This 1s being done
under the direct supervislon of the local representatives.

The time has now come that this matter must be solved by the
top men in each company. The men with the power to compromilse
and who have the power to put into effect the principle that
industry must solve its own problems by itself, which means
give and take, and never to appeal to public authority to
settle such problems,

"T would remind you that the differences that have
arisen have been of oplinion, and suggest each operator should
give credit to the oplnions of all the other operators. I am
sure that each company will gain far more by unitization than
it will lose if such compromise be had. Rangely, belng a large
field, needs the most advanced conservatlon practice.

"The purpose of this letter is to direct your atten-
tion to a serious problem which confronts our Commission. Our
Commlssion, as you know, has a responsibility, but the operators
also have a responsibillity, not only to protect the interest
of the State under the Conservation Statute, but also to pro-
Tect thelr own interests. I think the time has come when you
should take some personal interest in preventing waste in the

Rangely Fielcd.




"At the hearing on June 25th we expect to witness an
attitude of cooperation among the operators, to the end that
a practical plan can be decided upcn concerning Rangely, and
that such a plan will be a step tcoward final unitization of
the whole area., Although I am not in a position to speak for
the Commission as a whole, 1t seems logical that whether or
not the operators wlll propose a practical plan upon which
they have agreed, the Commission will be compelled to issue a
new order on the Rangely PFleld, because 1t appears that condil-
tions as they are now cannot continue.

"The unfavorable reaction of Senator Case's Senate
Speech, followed by the veto of the gas bill by the President,
has emphasized the purpose of the industry to settle among
themselves on the principle of "give and take", all contro-
versies with public authorities, and concerning conservation
problems. Certainly, our Commission will do everything pos-
slble to avold any such controversy.

"I have written this same letter to each of the top
officlals of the operators in the Rangely Field, and have sent
2 copy to your local representative. It will be very much
apprecliated if you would take serious thought of this letter,
and of course, I would like to have a reply, with whatever
observations you care to make at this time."

Let me add to that that I received a very nice let-

ter from eact. person to whom thils was addressed. They all
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gound fine and I think they were sincere. They were probably
partially at least confidential and it's not necessary to
present them here, but whether thzy mean 1t or not we will soon
find out. T hope they did. I cannot stress too strongly the
danger, the method of suicide, that may follow if a public
controversy results between the conservancy authorities of
this state and the operators of the field. I think the people
have a right to expect that these controversies be settled, and
I think the industry cannot afford to take any more chances of
the publicity of the character they have had. I can emphasize
that, but I will not take the time to do it, but I have state-
ments by Frank Porter, the President of the A.P.I. and others
whilch have ocutlined precarious conditions of the industry
relations with public relations, and above all else we ask you
to agree with one another first. If you can't do that, agree
wlth us, that this matter may be settled without a public
controversy over 1t.

Now I think that 1s all, except I think maybe at
this time I should introduce Mr. Torrey. He has prepared a
statement, 1t's in rough form now but he will read it and it
wlll soon be ready for distribution. It willl be a very valu-
able contribution, I am sure, at this meeting.

PAUL D. TORREY

was thereupon called as a witness, being first duly sworn

according to lzw, upon his o=th testified as follows:
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THE WITNESS: Mr. Chairman, Members of the Colorado
Oil and Gas Conservation Commission: My name is Paul D. Torrey,
and I was born 1in West Feliciana rzrish, Loulsiana, in 1903.
I am Chalrman of the Secondary Rezovery and Pressure Malnte-
nance Committee of the Interstate 0il Compact Commission, a
treaty among sovereign states for the conservation of the oil
and gas resources of the Unlted States. I am appearing at
this hearing at the request of Governor Johnson's official
representative to the Compact Commission, Mr. Warwlck M.
Downing, who also is Chairman of the Colorado 0il and Gas
Conservation Commission. The Interstate 01l Compact Commission
is dedicated to serving its member states in promoting the
conservation of o0ll and gas resources.

I am familiar with the Rangely 011 Fleld, Rio Blanco
County, Colorado. I visited the field in the summer of 1925
while serving as an assistant to Dr., Willis T. Lee, Geologist
with the U. S. Geologlcal Survey. At that time some shallow
01l production had been developed from the Mancos shale.
Twenty-one years later, in April 1946, I returned to the field
as an engineering consultant for independent oil operators.
At thils time, and previously, I studied reports of the drill-
ing and completion of Raven No. 1 by The California Company,
and shortly thereafter I was elected to serve temporarily as
the first Chairman of the Rangely Engineering Committee in the

place of J. J. Zorichak who Lizd been prevented from undertaking
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immediately this position, by reason of illness. During the
time that T served as Chairman cf the Committee I directed the
commencement of a comprehensive giudy of the capacity and
production performance of the Weber =sandstone reservoir. I
collaborated with the Bureau of Mlnes 1n the procurement and
analysis of bottomhole samples of reservoir fluids; I directed
the measurement of bottomhole pressures and the determination
of productivity indices; I consulted with the various operators
in the selection of wells in which the Weber sand was to be
cored and I studied the analyses of cores with particular
reference to the permeability of the producing formation and
its fluld content. Subsequently, I represented independent
operators at meetings where plans for the unitization of the
field were considered. I wrote one extensive report on the
Rangely Field as a consultant for a New York bank. Information
from thils report will be used here in part to evaluate the
past production performance of the field and for the estima-
tion of its future production possibilities.

The first measurement that could be made of the
production performance of the Weber sand reservoir was for a
period that extended from February 1, 1946, to June 1, 1946,
inclusive. During thils period of four months, the average
bottomhole pressure declined 55 pounds per square inch and
2,102,234 barrels of oll were produced. This amounted to a

production of 38,222 harrels of oll for each pound of pressure
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decline, From this determination and from other information
developed on the physical characteristics of the reservoir it
was estimated that 310 million bzrr:is of o0il would be pro-
duced from the field out of a totzl original oil content of
some 1,500 miilion barrels.

During 1946 the writer advocated the return of flare
gas to the reservoir in order to prescrve the gas-cap and
thereby prevent the migration of oil into it. However, at that
time it was recognized that complete pressure maintenance by
gas 1injJection in the Weber reservoilr might not be feasible.
For example, in May, 1946, the average daily production from
the field amounted to 7,113 MCF of gas and 19,538 barrels of
0oil. At this o1l production rate, the injection of some
30,500 MCF of gas per day would have been required and such
volume of gas was Just not available, for at that time the
Rangely Engineering Committee was endeavoring to restrict gas
productlon to the solution gas content of the crude as it was
produced.

The return of flare gas to the Weber reservoir, that
was not required for fuel and for other useful purposes, was
urged repeatedly by the writer specifically for the preserva-
tion of the gas cap. The return of flare gas subsequently was
ordered by the Conservation Commission, and, as a result,
according to the June, 1955 report of the Rangely Engineering

Committee 011 recovery at that time amounted to 101,701 barrels
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per pound less 1in pressure from the original bottomhole pres-
sure, which represents an improvement of 266% since 1946, 1If
more recent figures are used such as the oll production from
April, 1953, to June, 1954, inclusive, 1t can be shown that
571,307 barrels of oil have been produced during this period
for each pound of pressure decline, truly an impressive figure
which represents an improvement of almost 1,500 per cent over
production performance in 1946, Such figures rather conclu-
sively support the belief that conservatlion of gas has been
of direct benefit to the ultimate recovery of o0il and that
total o1l recovery from the field can now be estimated in the
range of some 400 million barrels, a gain of 90 million bar-
rels over the estimation that was made in 1946.

In 1946 the speaker recommended water injection into
the Weber reservoir as a method of pressure maintenance. In
1948, the Secondary Recovery and Pressure Maintenance Committee
reported to the Interstate 011 Compact Commission that oil
recovery from the Weber sand reservoir probably could be
doubled by effective pressure maintenance., No reasons have
been shown to change thils estimation.

The speaker knows that sands possessing low perme-
abillity, such as the Weber, have been successfully flooded
by artificial water injection. Furthermore, direct evidence
of the effectiveness of the displacement of o0il by water in

the Weber sand reservolr can be shown in the western part of
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the Rangely PField, where some natural water encroachment into
the reservoir has taken place. All that seems to be needed is
to supplement the natural water drive that already exists in
part of the field.

Recently developed surface active chemicals will
probably accelerate greatly the movement of water into the
tighter sections of the Rangely reservoir. A peripheral type
of flood 1s favored to take advantage of gravitational forces.
Fortunately, the Weber sand reservoir has not been seriously
damaged, from the standpoint of improved oil recovery possi-
billities, by past production largely because of the orders
during the past four years of the Colorado 0il and Gas Con-
servatlion Commission. The early work of the Bureau of Mines
indicates only a minor 1ncrease in the viscosity of the reser-
volr fluid as a result of the decline of bottomhole pressure
that has taken place. Also, it wlll be recognized that it is
going to be much easier to inject both water and gas at the
pressure now prevalling in the reservolr than would be the case
at the original bottomhole pressure. Unitization of the fileld
should reduce the cost and will improve the efficlency of the
pressure maintenance program.

The maximum economic recovery of oil from the Rangely
Field 1s of vital importance to the State of Colorado, from the
standpoint of the severance tax it receives. The gstate, there-

fore, 1s certainly Justified in taking all legal means it
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possesses to insure that such maximum economlic recovery is
obtained. However, 1n doing so the state must maintain equity
and it 1s certainly preferable that the state should encourage
the 0il Industry to do a good job rather than have to compel
it to do so.

Benefits that will result to the operators and
royalty owners and to service and supply companies by an early
commencement of a pressure maintenance program are so obvious
and are so well known that they require no specific comment.

One of the deslgnated objectives of the Compact's
Secondary Recovery and Pressure Maintenance Committee 1s to
promote legislation and regulations in the respective states to
enable the most effective recovery of 0il. It has been recog-
nized for years that the unit operation of oll flelds permits
effective oil recovery, particularly where fluids are to be
injected into the reservolr for the purpose of pressure malate-
nance or pressure restoration, This fact is known to the
operators 1n the Rangely Fleld and need not be elaborated on.

The hope can be expressed that measures will be
adopted voluntarily that willl permit the maximum economic
recovery of oll from the Weber sand reservoir. In the absence
of such voluntary action, 1t would be my recommendation that
the Commission adopt an effective control order limlting pro-
duction of o0ll and gas to a basls which will promote the maxi-

mum recovery of c¢il and gas from the Weber sand reservolr.
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This nation's resources of o0ll and gas are Jjust too preclous
to be wasted. Thank you, sir.

CHAIRMAN DOWNING: Does anyone want to ask any
questions? The statement, of course, 1s rather general, Thank
you very much, Mr., Torrey. I think that statement is a master-
1y statement and demonstrates beyond any queation the value of
the congervation orders of this Commlssion and the necessity
of conservation control,

Now perhaps the next thing I ought to do 13 to ask
the industry what have you done first about unitlization, how
much have you accomplished since our notice went out? Let me
hear, what have you done? What has been tried? What has been
accomplished? What conferences have you held? I gather you
have done nothing, am I correct? If not, correct me. Let me
ask one other question: What have you done towards agreelng
upon principles of conservation, getting together on a con-
servation order? What conversatlions have you had? What
progress have you made? Have you had any conferences? Hearing
no answer I imagine you have not., In other words, the purpose
of the letter we sent out, the attitude of this Commissilon,
has been ignored.

MR. PICKETT: Judge, there have been some conferences
between some of the operators to see 1f 1t were possible to
come to common understanding on a conservation order, but due

to the differences that prevalled for some tlime we were unable
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to reach any common understanding.

MR. RCBINSON: Judge, I know of no formal conferences,
at least I did not get to participate 1n any, but I am sure the
operators have exchanged 1ideas since you issued notice of this
hearing with the idea in mind, if they could agree among them-
selves on some sort of an order which would serve the purposes
of this Commission, that they would do so. I take 1t from the
fact that they do not now come here with an order which is the
consensus of the operators 1t means that there 1s some dif-
ferences of ideas, but I don't think you should believe from
that that these operators are not golng to be willing to abide
by that which the Commission determines to be the proper order
or that there 1s any antagonism involved. We simply have dif-
ferent ideas and we wish to present them to this Commission and
let you select the proper ones.

CHAIRMAN DOWNING: Well, we willl do the best we can.
It seems we have some very good advilice not only from Mr. Torrey
but from Mr. Schwabrow.

MR. KNOWLES: Mr. Chairman, these other gentlemen
have expressed that there have been some efforts to discuss one
company with another and one operator with another, and I think
we all have come here this mornlng with an intention of dis-
closing some information to the Commission. 8o far as any
activity by the executives, I didn't understand we were to

make & report cv that at this session. I thought it was %o
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follow pretty generally what was set forth in the notice, which
was to make certaln reports on the part of the people who are
making use of the Entrada and certiain other information about
the fleld that has developed; but I don't think there i1s any
lack of desire to cooperate and do the beat we can.

CHAIRMAN DOWNING: Let me also state that this is a
subject we could spend days in taking testimony and discusslonms.
This is not the first of these hearings, we have had a number,
and we would like to finlsh at least this hearling today. In
doing that we want you to present fully your facts, but 1ina
regard to your opinions can't you summarize that and let one
witness or expert tell us about that instead of having cumula-
tive evidence concerning opinions? In other words, let's do
all we can to expedite the cause.

Now before we start the taking of testimony, do any
members of the Commission want to make any remarks at this
time? Mr. Schwabrow, we would like to hear from you., Remember
this is a Jjoint matter between our Commission and the U. S. G. S
Roughly half of Rangely's productlive area is under the control
of the U. 3. G. 3. and half under our control. Of course what
we want is unitization which will put it all under the control
of the U. 8. G. 8. What do you have to say, Mr. Schwabrow?

MR, SCHWABROW: Thank you, Judge. 1 have said this
all before, and I will Just have to repeat myself. According

to what Mr. Torrey has glven you, and that is about the same
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thinking that we have on the matter, 1f we can recover 90 cr
100 million more barrels o oll in the Rangely Field, why, 1t
looks to me like it's a good thiug for everybody to try to
gettle their sllight differences in percentage under unitization
to recover this additional oil. Now 1f they recover 90 million
barrels of additional oil through the injection of gas, that

is about 29% of an increase, and Just a matter of half a

per cent or something of difference between companies, 1t

looks to me like it would certainly be more than pald for by
taking & slight reduction in allocation at present to recover
this additional oil. Now some people have a Jealous attitude
in that, but I don't know why they should be. With me, I
don't mind somebody else making 50 cents or so if I can make

a dime additional. That 1ls the way the ball bounces., I cer-
tainly think that a good effort could be made to get together
on some of these differences on allocation,

CHATRMAN DOWNING: All right, let us then proceed
with the taking of testimony. I don't know in what order you
want to proceed, I undersatand there are five of you and I
would appreciate it 1f you would start the testimony with a
statement, either as testimony or by your counsel, statling
your position and what you recommend. Have you any suggestion
as to the order in which you should present your testimony?

MR. KNOWILES: Mr. Downlng, I wonder if possibly

slnce the notice asks for a report on the storage of gas in
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the Entrada, and it is not an extended matter, whether 1t
might not be proper to put that on now. We would llke to
offer to put that on first. It's cne of the important things
that we wanted to report to the Commission on today and we
would he glad to go ahead, but we are not insisting on it.
COMMISSIONER BRETSCHNEIDER: I think that is a good
procedure. I think we should take that into conslideration
first.
CHAIRMAN DOWNING: All right, if there 1s no objec-
tion we will proceed and take that up first.
R. L. MAGNIE
called as a witness for the Texas-Unlon Paciflc, belng first
duly sworn according to law, upon his oath testified as follows:
DIRECT EXAMINATION
BY MR. KNOWLES:

Q. Will you state your name.
A. R. L. Magnile.
Q. For whom do you work, Mr. Magnle?
: A. The Texas Company.
Q. Have you made certain studles about the Rangely Fleld?
A. I have made a study of the data accumulated con-

cerning the Entrada gas storage experiment.
Q. Have you testifled previously in this Cause No. 2°?
A. No, sir, I have not.

Q. What 1is your experience &s an engineer?
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CHAIRMAN DOWNING: I think it's understood that all
the witnesses introduced would be qualified unless there is
objection. Your qualifications are known to all of us.

Q. State your position with the Texas Company.

A. I am Petroleum Englneer here in the division office
of the Rocky Mountain Division.

Q. And this study that you have made of Entrada gas
injection was on behalf of both the Texas and Union Pacific
Railroad Company?

A. Yes, sir.

Q. You have had access to all the reports that have
been made?

A. Yes, sir.

Q. Now where were those reports from?

A. The reports came from the Rangely Field Englneering
Staff of the Texas Company.

Q. And also the Rangely Englneering Committee informa-
tion?

A. Yes, sir.

Q. And have you reduced your findings to a statement?

A. Yes, sir, I have,

MR. KNOWLES: We have here copies of this statement
to whlch exhibits are attached.

Q. Mr. Magnie, will you now proceed to read your report

to the Commission,
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A. Yes, sir. Thilis 1s the progress report on Entrada
gas storage experiment, Rangely Fleld, Colorado. Pursuant to
this Commigsion's request as contained 1n its notice of hear-
ing, Cause No. 2, dated May 16, 1956, for a report on the
Entrada injection ezperiment, I am appearing here in behalf of
The Texas Company and Union Pacific Railroad Company. At the
hearing before this Commission on November 21, 1955, The Texas
Company and Unlon Pacific proposed such an experiment and sub-
sequently the Commission lssued its Order No, 2-27 dated
November 22, 1955, which authorized experiments‘directed
toward ascertaining the feasibility of gas injection into the
Entrada formation.

At the November 1955 hearing, Mr. Mattson of The
Texas Company set forth the following three objectives of the
proposed Entrada gas storage experiment:

1. To determine the rate at which gas can be injected in-
to the Entrada reservoir and the reservoir pressure behavior
attendant to such gas injection.

2. To determine whether or not the injected gas will
stay in the reservoir.

3. To determine whether or not this injected gas can be
reproduced.

The first objectlive has been accomplished to the
extent that gas injJection Into the Entrada in one well has

actually been sustalned at rates up to 22.8 million cuble feet
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per day, and pressure surveys to date indicate that injecting
a total of approximately 1.2 billlion cubic feet of gas has
resulted in an increase of 38 pounds in statiec reservolr
pressure.

In regard to the second and third objectives-~ to
determine whether or not the gas wlll stay 1ln the reservoir
and be reproducible -- we are more than one-fourth of the way
along 1n our proposal to inject approximately 4.0 billion
cublc feet of gas and two back flow tests have recovered gas
with no water. Information obtalned to date, although admit-
tedly not conclusive, 1ndicates that the gas will stay in the
reservolr and that the majority of it will be reproducible.
This Information, which is presented in this report, warrants
continuation of thls gas storage experiment,

The storage test has been conducted using only the
Texas-U.P. Well 70-32. This well 1s shown on Exhlbit 1l--a map
of the Rangely Field showing contours drawn on the top of the
Entrada porosity. Notice of intention was filed with the Com-
mission on January 10, 1956, to re-enter the temporarily
abandoned Texas-U.P. Well 70-32 to recomplete 1t as a gas
injection well in the Entrada. Approval by the Director of
the Commission was obtained on January 16, 13856, and work on
this well was commenced on January 23, 1956,

When the Texas-U.P. Well 70-32 was temporarlly
abandoned in May 1954, an intermediate string of 10-3/4 inch
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casing, which had been set at 3812 feet and cemented with 550
sacks of cement, was left 1n place. Upon re-entering this
well cement plugs were drilled out, a 7-inch liner was hung
in the 10-3/4 inch casing at 3750 feet extending down to 4185
feet, and the liner was cemented with 110 sacks of cement.
The liner was perforated with 4 jet shots per foot over a 10-
foot interval (3837 to 3847 feet) at the top of the Entrada
poroslity. Report of work done was filed with the Commission
on March 13, 1956.

During the period February 20 to 27 tests were made
to determine water productive capacity of the Entrada through
the 10-foot interval of perforations. Pressure drawdown was
determined for water flow rates over a range of about 800 to
3700 barrels per day. From the water production rates and
pressure data thus obtained, average productivity index was
calculated to be 18.7 barrels water per day per pound drawdown
In bottom hole pressure. Static bottom hole pressure was
found to be 1918 pounds.

Gas injectlion into the Entrada was commenced on
March 14, 1956, into these same perforations from'which water
flowed on test. Injection has been made through 4 1/2 inech
0.D. tubing with packer set at 3816 feet. Daily injection
rates, pressure and cumulative injected volume are shown on
Exhibit 2, Referring to Exhlbit 2, it will be noted that for

the first week injection rates did not exceed 4.8 million cubie
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feet per day and surface Injection pressure reached 1776 pounds.
By the end of the second week the injection rate was 14 million
cublic feet per day with a surface rresgsure of 1966 pounds.
Injection rate was gradually lncrezaued and during the tenth
week of Injection averaged 22.8 million cublc feet per day

with an average surface pressure of 2230 pounds, With the
exceptlon of a three-day shut-in (April 7 to 10) gas injection
was continued over a period approximating two and one-half
months.

As of May 28, when the injection well was shut in
for pressure survey and back flow testing, a cumulative volume
of 1.186 billion cubic feet of gas had been injected. After
beling shut In for seven days the bottom hole pressure opposite
the perforations was 1970 pounds, and the shut-in surface
pressure was 1760 pounds.

Following the seven-day shut-in perlod, the well was
produced under restricted flow on June 4. It produced 3.075
million cuble feet of gas in 26 hours at an average rate of
approximately 2.8 million cublec feet of gas per day with an
average surface back pressure of 1731 pounds. No water was
produced durlng the test.

On June 5 the well was gshut in and remained shut in
for seven and two-thirds days. Pressure surveys made during
this period show that the reservolr pressure stabilized at

1956 pounds, nisg informatlon indicates that the net injection
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of 1,183 billion cubic feet of gas has resulted in an increase
in reservoir pressure of 38 pounds. The second restricted flow
test was begun on June 13. Flowing at an average rate of 2.7
million cubic feet per day for a period of 26 hours, the well
produced 2.959 mlllion cubic feet of gas with an average sur-
face back pressure of 1733 pounds. No water was produced
during the test.

On June 14, 1injection of gas into the Entrada was
begun again at a rate of 8.5 million cubic feet per day with
1981 pounds surface pressure, Cumulative volume of gas in-
Jected through June 14 was 1.189 billion cubic feet.

Restating conclusions which may be drawn at this time:

1. Gas Injectlion into the Entrada can be effected at
rates of 20 to 30 million cublc feet per day with nominal
injection pressures.

2. There is nothing to indicate that the Entrada is an
lncompetent gas storage reservoir in the area of the injection
well. On the contrary, the data thus far obtained lead us to
believe that the Entrada i1s a competent gas storage reservolr.

3. The gas storage experiment is progressing satisfac-
torily and should be continued to permit more positive con-
clusions as to competence of the Entrada as a gas storage
reservolr and as to the abllity to reproduce gas stored therein.

We propose to continue Injection of gas 1nto the

Entrada in the Texas-U.P. Well 70-32 at rates in the range of
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20 to 30 million cuble feet per day. Subject to the limitation
of shut-down time for pressure surveys, back flow tests and
possible remedial work, it 1s anticipated that more positive
concluslions can be drawn within the next si1x months.

We request that this statement be accepted as the
first three-months report on injection of gas into the Entrada
in the Texas-U.P. Well T70-32.

Q. Mr. Magnlie, do you have some additional information
you want to give us to supplement this statement?

A. This statement carries through June 14, and there is
this additional injection information.

Q. State that please.

A. Through June 23 the cumulative net injection volume
would be placed at 1.373 billion cubic feet.

Q. Is there any other statement that you want to make
supplementary to this report?

A. No, 8ir, I don't belleve so0.

MR. KNOWLES: Mr. Downing, that represents the posi-
tion of the Union Pacific and the Texas Company based on this
study that has been made, and as stated by Mr. Magnie 1t 1is
the position of the companles that they want to contilnue that
and get more positive proof, but they are at present satisfied
with the progress that has been made,

We offer that as the report, and perhaps 1t should

be marked as an exhibit to this hearing.
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(Whereupon, a document was marked
as Texas-U.P. Exhibit No. 1
for identification.)
MR. WOOLFOLK: Mr. Chairman, I am John Woolfolk of
New Orleans, representing the California Company. I have
several guestlons I would llike to ask the witness.
CHATRMAN DOWNING: Go ahead.
CROSS EXAMINATION
BY MR, WOOLFOLK:

Q. Mr. Magnle, does the storage of gas in the Entrada
in any way influence the recovery of Weber oll in your opinion?

A. I am not prepared to discuss Weber performance or
the effect of 1InJecting Weber gas into the Entrada, Mr. Woolfolk.

Q. Mr. Magnie, you reported producing back 3.075 million
cubic feet of gas after having injected 11.80 million. What
per cent does this represent that you have demonstrated to be
recoverable?

A. The portion of gas produced compared to that injected
would be about one over 200,000.

Q. In your opinion does this Justify your statement
that the majorlity of the gas wlll be recoverable?

A. My statement wlth regard to the majority of the gas
being reproducible naturally 1s confined to the limits of the
data avallable, which 18 1limlted In time. We have injected
gas at these rates and to this volume, and although 1t is a
small quantity it has been reproduced in that small gquantity

wilthout water.



Q. One more question., Let's try it this way: Does the
Injectlion of gas in the Entrada in any way retard or tend to
retard the decline of reservolr pressure in the Weber? I am
asking for your opinion. Would you say that this injection in
the Entrada would retard or tend to retard the reservoir
pressure in the Weber?

A. I belleve agalin I would have to disqualify myself as
not prepared with regard to Weber performance.

Q. I am asking for a general opinion on that, not a
specific oplinion with respect to what your experlence is as a
Petroleum Engineer and I would 1like to have you give your
opinion on the questlon.

MR. KNOWLES: I think, 1f the Commission please,
that that is objectionable.

CHAIRMAN DOWNING: I think your objection 1s good.

MR, WOOLFOLK: No further questions,

COMMISSIONER VAN TUYL: I have a question. On page
2 of your statement you mention in the second paragraph that
contours are drawn on the top of the Entrada porosity.
"Structure" would be a better term there, would it not?

A. Mr. Van Tuyl, the contours were drawn on the top of
the porosity and differentiated as such because the actual top
of the Entrada includes some tight footage above that, so it's
not exactly a top of Entrada Tormation but on the top of

porous Entraca sandstone.



COMMISSIONER BRETSCHNEIDER: Do you have any idea of
about how much area the gas pool would now come in?

THE WITNESS: ©No, sir, T have not speculated on the
size of that gas bubble.

CHAIRMAN DOWNING: Is there any danger as the pres-
sure goes up of causing a blowout of any sort even though at
the same time the reservoir seems tight?

THE WITNESS: We have kept very close track of the
annulus pressures, Mr. Downlng, on the wells offsetting this
injection well, and I understand that other operators in the
area are watching theirs also.

CHATRMAN DOWNING: Is there any limlt to the capacity
of gas that might be stored in your oplnion?

THE WITNESS: Well, my answer would be speculative,
and looking at the Entrada as a sand having approximately the
same structural features as the Weber, 1f 1t were competent
over the area of say some 19,000 acres and if the poroglty were
about the same and water saturation as we have estimated, the
Entrada should be able to hold over 1 trillion cuble feet of
gas; but that 1ls very speculative.

COMMISSIONER BRETSCHNEIDER: By that time, or maybe
sometime before then, would not the pool be moving over onto
lands of some other operator?

THE WITNESS: VYes, Mr. Bretschneider. I was speaking

of the Entrada in its sane stiuctaral plcture as we look at
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the Weber of many thousand, 10,000 or more acres,

COMMISSIONER BRETSCHNEIDER: The area around the
well has not been unitized 1n any way for a gas storage pool,
has 1t?

THE WITNESS: To my knowledge, no, sir.

COMMISSIONER VAN TUYL: Gas probably has extended
onto leases of other operators at the present time, has it not?

THE WITNESS: I don't know, but that would be possi-
ble. As I say, I haven't tried to speculate on the extent of
this gas bubble.

COMMISSIONER BRETSCHNEIDER: 1It's bound to spread
though, 1sn't it?

THE WITNESS: Yes, sir.

COMMISSIONER BRETSCHNEIDER: As your column increases

THE WITNESS: Yes, sir.

CHAIRMAN DOWNING: Any other questions?

MR, KIRGIS: What 18 the thickness of the section
of injection?

THE WITNESS: Approximately 130 feet.

MR. KIRGIS: Of porous section?

THE WITNESS: We have used 100 feet as net sand
section, although 1t may be as much as 130 or maybe sllghtly
more than 130, I couldn't answer that specifically.

MR. KIRGIS: Do you know the porosity at the point

of Injecticn?
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THE WITNESS: We estimated the porosity of 18%.

COMMISSIONER VAN TUYL: Do you have any flgures on
the permeability at the point of injectlion?

THE WITNESS: Yes, slr, the permeabllity based on
calculated permeability from the water production would yleld
a permeability to water of 1300 millidarcies or 1.3 darciles.

MR. JERSIN: Mr. Magnle, 1f the Commission grants
this additional six months period for your experiment 1in the
Entrada, at the end of that time what type of ftest do you plan
to conduct to establish definite good storage in the Entrada?

THE WITNESS: At that time, presuming that approxi-
mately 4 billion cubic feet of gas will f1ll the indicated
area of local closure down to the elevation of U.P. Well
70-32, then there should be a leveling up and stabilizing of
that amount of gas in that area of closure.

MR. JERSIN: Then one more thing. You mentloned
that there were being some precautionary measures taken on
offset wells. What type of precautions have you taken?

THE WITNESS: Daily -- not strictly daily recording
of annulus pressures -- but 1t would be periocdiec. It was set
out originally to be daily but it has not been recorded at
guite that frequent an interval, but we would intend to
continue on daily recording of the 11 wells immediately

around the injection well.
CHAIRMAN DOWNIKCG: Any further questions?

(Witness excused.)
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CHAIRMAN DOWNING: Any further testimony along thils
line, Mr. Knowles?

MR. KNOWLES: No, sir, not about the Entrada. The
one other polnt that we would like to cover that we think
would be very brief--

CHAIRMAN DOWNING: DBefore we take up somethlng else,
does any other company want to present any further testimony
about the Entrada? I assume therefore not. You may proceed.

MR, KNOWLES: This one other matter we would like to
make a report on is the matter of the avallabllity of a market
for the gas at Rangely and the fact that a contract has bheen
entered into by Union Pacific Rallroad Company for the sale of
its gas. We have here one of the officers of the Pacifie
Northwest Plpeline Company who wants to get away so he can
get back to Houston, he 1s leaving this afternoon, and we
could dlspose of 1t.

CHAIRMAN DOWNING: Go ahead.

ALLAN B, HYATT
called as a witness for the Unlon Pacific R. R. Co., beling first
duly sworn according to law, upon hls ocath testified as follows:
DIRECT EXAMINATION
BY MR, KNOWLES:
Q. Your name is Allan B, Hyatt?

”

Q. Where are you from, Mr. Hyatt?
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A.
Q.

Houston, Texas.

What 1s your position, Mr, Hyatt, with the Pacific

Northwest Plpeline Corporation?

A.

I am Vice President of the Pacific Northwest Pipe-

line Corporation.

Q.

A
Q
A.
Q

Are you acquainted with the Rangely Fleld?
Only in a general way, sir.

Well, you know that there 1s a Rangely Field?
Yes, sir.

And have you entered into any contractual arrange-

ments or have you made any offers to purchase gas from the

Rangely Fleld?

A.

We have a contract signed with the Union Pacific

Railroad Company, and we have made offerg to purchase gas

from several of the operators in the Rangely Field.

Q-

Have you made an offer to purchase from the Texas

Company, Mr. Hyatt?

A.
Q.

& r o p O

Yes, sir,

From the Phillips Petroleum Company?
Yes, we have,

The California Company?

From the California Company.

From Stanolind?

From Stanolind and from Sharples.

Your offers to purchagse gas have been on the same

basis with then?




A. The same basls as with the Unlon Paciflec Rallroad
Company, yes, sir,

Q. And where are your facilitles at the present time,
your pipeline?

A. Our pipeline is under conatruction. We have already
completed the southern portion of 1t. It passes right through
the Rangely Pleld in a northwesterly direction.

Q. Will there be any difficulty at all in making a
connection wlth any of the plants or facilities in the Rangely
Fleld?

A. None that I know of.

Q. As a matter of fact, have you made any application
to the Federal Power Commlission to authorize a connection?

A. We have & pending application with the Federal Power
Commission to lay a line extending from our plpeline over to
the gasoline plant outlet in order to take the gas we have
under contract with the Union Pacific Rallroad Company.

Q. And will your pipeline be in a position to take
delivery of gas from Rangely Field in the next few months?

A. As scon as faclllties can be installed., I would say
it would be somewhere between the 15th of August and late fall.

Q. So that deliveries can be taken in Rangely Fileld

of Rangely gas?

CEHATEMIN DOWNING: Dy August 15th was that?



MR, KNOWLES: August 15th or late fall.

COMMIS3SIONER VAN TUYL: Is there any llimitation on
the amount of gas that you are prenared to take from this
pipeline in Rangely?

THE WITNESS: Yes, thers preoably willl be on account
of the heating value of the Rangely g25. We feel sure that
we can take 20 million cuble feet a day intc our line and
believe that as our load comes on we will be able to extend
that up as high as 40 miliion per day.

MR, JERSIN: Mr. Hyatt, would 40 million be the
maximum amount of Rangely gas that you could take?

THE WITNESS: Under our present plans. If we get
additional 1oads and expand our pipeline, of course, we will
be able to take more gas in the years to come.

CHAIRMAN DOWNING: How long will it be before you
could get it to 40 million?

THE WITNESS: Around 12 months.

Q. Mr. Hyatt, you have practically arrived at a con-
tract wlth The Texas Company as well as Union Pacific, have
you not?

A. Yes, sir, on substantially the same terms as with
the Union Paclfic Railroad Company.

Q- And the opportunity has been afforded to all
operators in £h=2 Rangely Fleld to deliver gas to you?

A. Yer,, 3ir, We are prepared to buy 1t from all of them.
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MR. KNOWLES: I think that is all on direct.

CHAIRMAN DOWNING: Any questions by the operators?

MR. WOOL™0iK: Mr. Hyatt, will any producer or
seller to Paclfic Northwest be able to reserve priority of
gas for field use or Weber gas inJectlon by contract or by
F. P. C. prevention?

THE WITNESS: VYes, sir.

MR. KIRGIS: May I inquire as to the price per
thousand cublc feet in the exlisting contract?

THE WITNESS: As I recall itts 10 cents per thousand
cubic feet on 1,000 B.t.u. basis,

MR, KIRGIS: Rated down if the B.t.u. content is less?

THE WITNESS: Yes, sir.

COMMISSIONER VAN TUYL: What 18 the average B.t{.u.
in Rangely for the Rangely gas?

THE WITNESS: My understanding is the residue gas 1is
around 750 per cublic foot, and the gas produced in the fileld
varies up to as much as 850, but I am not too sure of those
figures.

MR, JERSIN: Mr. Hyatt, is there any restriction as
to the type of gas you take in regard to dry or wet?

THE WITNESS: Only that we would require that the
condensable liguids be removed from the gas, that is which
might condense in our pipelines as we transport 1t.

CHLIAWAN DOWNING: Have any of the other companies
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evidenced the deaire to sell gas to you?

THE WITHZ35: Yes, I belleve that Phillips has
evidenced scme desire to sell gas, some of the gas which I
understand 1s not going into the plant at the present time.

CHAIRMAN DOWRING: What effect has the possibility
that if you put thils gas in interstate commerce that the
operator or producer may be 1n trouble later on?

THE WITNESS: I don't believe I am qualified to
answer that,

COMMISSIONER BRETSCHNEIDER: You said a minute ago
there were no restrictions for Weber inJectlon or fleld use.

THE WITNESS: That is right.

COMMISSIONER BRETSCENEIDER: That would come about
by slgning your contract?

THE WITNESS: We put a provision in our contract
that the producer has the right to reserve any portion of the
gas for use in producling the oil.

COMMISSIONER BRETSCHNEIDER: You don't think that
the Federal Power Commission could invalidate that once you
tie into a contract, do you?

THE WITNESS: I don't believe I am qualified to
say what they would do.

MR. KNOWLES: Mr. Hyatt, do you know as a matter of
fact whether the Unlon Pacific has submltted its contract to

the Federal Power Commlssion for approval?
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THE WITNESS: Yes, it has.

COMMISSTONER BRETSCHNEIDER: Is that specilfic pro-
vision in the Union Facifie contract to0?

THE WITNESS: This reservation fcor field use?

COMMISSICNER ERWTSCHNEIDER: Yes,

THE WITNESS: Yes,sir.

COMMISSIONER BRETSCHNEIDER: And Weber injection?

THE WITNESS: I don't know whether Weber injJection
is mentioned specifically in there or not.

COMMISSIONER BRETSCHNEIDER: Is 1t mentioned 1n the
Texas Company's contract?

THE WITNESS: I believe not. I believe they are the
same as the Union Pacifie.

CHAIRMAN DOWNING: Any other questions?

(Witness excused.)

CHATRMAN DOWNING: Now 1s there anyone else that
wants to present any testimony on thls phase of our inquiry,
namely, the gale of gas? Any other testimony at this time?
Do any of the other companies want to state their position in
regard to sale of gas or storling 1t? All right, let's proceed.
The next thing I guess 1s to get back to the regular order.
Does anybody else have any matters of special inquiry that
should be talken up first? If not, then we will proceed with
the regular order and I think probably we ought to hear first

from the California Company.
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MR, WOOLFCLK: Gentlemen of the Commission, I am, as

I said before, John Woolfolk from New Orleans. I would like

. Cline, Mr. A. L, Vitter,

trl

to enter the appearances c¢f Mr. V.
Mr. C. R. Blomberg of Neu Cricans, 2nd Mr, E. N. Dunlap and
Mr. C. L. Pickett of Denver. I thought we were ready to go
on, but Mr, Dunlap just infcrms me that one of our important
exhiblts was delayed. It's on 1its way over and should be
here 1in 15 or 20 minutes, so if we can step down in favor of
someone for that short time I would appreciate it 1f you would
let us do that.

CHATRMAN DOWNING: Is Stanolind ready to proceed?

MR. ROBINSCN: We are, Mr. Chalrman, but it woulad
materlally lengthen the testimony 1f Stanolind proceeds first.
We think that our testimony tlies in with theirs and will not
have to be nearly as long as 1t would be 1f we start at the
beginning of this proceeding, and we are not prepared to go
ahead and tell the Commisslon the complete story. We don't
want any repetition and therefore our testimony is that which
will only supplement the testimony of the Califorunia Company
and I suggest an adjournment untll they get theilr exhiblt here.

CHAIRMAN DOWNING: Is Sharples ready?

MR. SULLIVAN: We don't intend to put on any testi-
mony, Mr., Downing, the Sharples 011 Corporation.

CHATRMAN DOWNIKG: How about Phillips?

MR. EIR3IS: Mr. Chairman, I too belleve the
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California Company should proceed. I belleve they have an
integrated complete case to present and whether or not we
would have anythlng to add would depend on what exhibits they
may produce.

CHAIRMAN DOWNING: Since you are not ready to go on
with the testimony, we will adjourn untll one o’clock,

(Whereupon a recess for lunch was taken.)

AFTERNOON SESSION

CHAIRMAN DOWNING: All right, let's get started. Are
you ready to go ahead, Mr, Woolfolk?

MR. WOOLFOLK: Gentlemen of the Commission, 1it's
apparent that the California Company has the only positive
case to present to you, and our exhibits are here now so0 we
are ready to go. In order that you gentlemen may know our
position today, I would llke to briefly summarlze the purpose
of our presentatlion and then ask Mr., Kaveler to present the
evidence and make the required recommendations.

As you are well aware, there have been numerocus
hearings 1n connection with the Rangely Weber reservoir dating
back before 1951. Twenty-seven orders have been 1ssued all to
no avail, and at the present time, the unrestricted production
of o0ll with accompanying uncompensated drainage and depletion
of reservoir gas energy has brought into focus the extremely
wasteful conditions which exist and have been magnified many

times gince the isszuance of your last order. Except for
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procedural matters, that Order No. 2-27 which 1s dated Novem-
ber 22, 1955, left the fileld with no controls and the result-
ant production race has occaglioned an increase in overall field
production from 2pproximately 64,000 barrels per day to over
83,000 barrels of oll per day. There are individual wellg in
the field producing as high as 800 barrels of oll per day.
There 1is no question but that such rates are both physically
wasteful and serlously abuse the correlative rights of owners
in the ¢common source of supply. Your statute requires that
these things be stopped, gentlemen, and you have the power

to stop them.

Much has been said regarding the power which the
legislature gave you to prevent waste. There is no question
in our minds that you not only have the power, but a mandate
to act In the exercise of that power. Under your statute,
waste 1in addltion to the elements already mentioned, means
the operating or producing of any oil or gas well in 2 manner
which causes or tends to cause reduction in quantity of oil or
gas ultimately recoverable from a pool under prudent opera-
tions. The Supreme Court in the Unlon Pacific case limited
your authority to act but confirmed that you have such
authority to act reasonably in preventing waste. Rule 3-b of
Order 2-8, was stricken down only because you required total
injection and would not permit the reasonable use of gas
energy to procuce o0il. The Court, however, expressly recog-
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nized your power to prevent waste of gas energy in producing
01l in the followlng language from the opinlon of that case,
which I quote: "The language clearly shows that the Commission
had the authority to limit the flaring of gas, but not entire-
1y forbid 1t". You must remember that this decision was under
the old more restrictive law before the 1955 amendment.

There 1s only one 1ssue before you today, the preven-
tion of waste as defined by Colorado law. Your notice which
sets forth that you have instituted this proceeding to obtain
additional information to decide what rules and regulations
you may have to issue in order to prevent physlcal waste and
protect correlative rights in the Rangely Field shows that
you recognize this issue. We will show how waste 18 occurring
and how you gentlemen can comply with the provisions of your
law and issue an order which will bring about a reasonable
solution to your problem and in our opinion will be invulner-
able to attack. 1In this connection, I would like to call
Mr. Herman H. Kaveler as a witness.

HERMAN H, KAVELER
called as a wltness for The California Company, being first
duly sworn according to law, upon his cath testified as follows:
DIRECT EXAMINATION
BY MR. WOOLFOLK:
Q. Will you please state your name, sir.

A. My n2me 1s Herman H. Kaveler.
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Q. Mr, FKaveler, what 1s your occupation?

A. I am a Petroleum Engineer and Management Consultant
residing at Tulsa, Oklahoma. I have been acquainted with the
Rangely Fleld since about 1943, I appeared before the Commis-
sion in the Union Pacific case., I have participated in hear-
ings held previausly 1n respect to the Rangely Field. I have
participated for some tlme in respect to the management and
the engilneering and the operation of the Rangely Field.

Q. Mr. Kaveler, are you famliliar with the notice of
this hearing which states in the fifth paragraph, "The Commis-
slon has iInstituted thls proceeding to obtaln additional
information to decide what rules and regulations it may have
to issue in order to prevent waste and protect correlative
rights in the Rangely Fleld"?

A. Yes, I am familiar with the notice of the hearing
and I am familiar with that particular paragraph which counsel
has read.

Q. Mr. Kaveler, are you familiar with the existing
orders which are in effect in connection with the Weber sand
in the Rangely Field?

A. Yes, I am familiar with the ofders that are now 1in
effect. I think the order 1in effect is Order No. 2-27, which
in my understanding provides only for well spacing and only
for certain well testing procedures; otherwise, there are no

provisions dirscted to waste prevention under any existing

- 43 -



orders of the Commission,

Q. In view of that, do you have any recommendations that
you would like to wmake to the Commission at this time?

A. Yes, I do have. The recommendations that I will
make to the Commission, and concerning which I intend to offer
Justifying testimony, would provide, among other rules, rules
as follows: A rule that would provide for the production of
not to exceed 150,000 cublc feet of gas in any day from any
well, In other words, & rule providing for a limit on gas
production on a per well basis.

Q. Mr. Kaveler, do you mean gas production or gas
depletion from the Weber reservoir?

A. I mean, as the further recommendations will show, a
net depletlion of 150,000 cublec feet of gas per day per well.
The recommendatlions that I shall make wlll be for a set of
rules which give operators opportunity to return gas 1in a gas
Injectlion program so the 150,000 cublc feet per day would be
the so-called "net limited production" or "limited net produc-
tion".

CHAIRMAN DOWNING: You mean that amount could be
flared?

THE WITNESS: That amount could be produced, Mr.
Chairman. I have a recommendatlon to make to you in respect
to the flare. which I will make clear as I go along.

CIZ . ITWAN DCWNING: But the total productlon you have
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as 150,000 cubic feet of gas per well?

THE WITNESS: The net production of gas per well,
yes, slr, or as I shall speak of 1t, Mr. Downlng, the net
depletion of gas per well per day.

I shall recommend to the Commission another rule
which places a limitation upon 01l production, and that limi-
tation 1In my oplinion should be in the range of 200 barrels of
oll per day, but not more than 250, i1f the Commission should
so find.

I would recommend to the Commission a rule whiech
authorizes the injectlion of gas back into the Weber formatilon,
and a provision for submission of monthly reports in respect
to that operation.

I would recommend to the Commission that any well
which 1is used for the injection of gas into the Weber have its
01l allowable transferred to some other well capable of
producing 1it,

Q. Mr. Kaveler, you are referring only to an oill allow-
able or both o1l and gas allowable?

A. I am referring to_both the 011 allowable and the
150,000 cublec feet net gas depletion in respect to the trans-
fer from any well which 1s used for gas injection, I would
recommend to the Commission a rule which provides that any
well authorized for use for the injection of gas into the

Weber be a well approved by order of this Commission after
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hearing, unless as a result of this hearing the Commission
wishes to adopt the provisions of prior orders in respect to
gas injectlon areas and in respect to wells hitherto desig-
nated for use as injection wells. It seems to me that the
Commligsion having heard that matter at previous times might
well adopt the gas injection well provisions of its prior
orders as a result of this hearing.

I would recommend further that there be the usual
provisions of the orders of this Commission in respect to gas-
oll ratio tests, and some provision in respect to the manner
in which those tests are to be conducted and other formal
rules which this Commission usually provides. The counsel has
handed me a proposed set of rules which reflect my recommenda-
tions to the Commission.

Q. Mr. Kaveler, in view of those recommendations, could
you tell us on what you base those recommendations?

A. The recommendations which I have made to the Commis-
sion 1in respect to the content of an order that would lead to
a2 hlgh degree of conservation of the o0il resources of this
fleld are based upon the following considerations: I would
suggest to the Commission that 1ts waste preventlon duties
and responsibilities can be appropriately regarded as com-
prising two sets of responsibilitles. As I read the statute,
particularly suvbparagraph 10 of Section 100-6-3, the term

"waste" 18 defined in one sense as constituting the escape,
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the blowing, or the release directly or indirectly into the
open alr of gas; whether 1t be gas from gas wells, or whether
1t be gas 1n excessive or unreasonable amount from wells
producing oil, or both oll and gas. So I regard that as a
statutory mandate from this Commission which goes to the con-
cept long famlliar in the o1l industry, the concept of surface
waste.

The definition of waste, however, makes separate
reference to another obligation, and that obligation is thils:
That the term waste shall also apply, and I quote: "To the
production of gas in quantities or in such manner as will
unreasonably reduce reservolr pressure or unreasonably diminish
the quantity of oil or gas that might ultimately be produced."
That goes to the concept long familiar in the oil industry
which we generally refer to as subsurface waste, and I have
written that down as the number one obligatlon of thls Commis-
slon, as I see 1ts responsibllities, in terms of waste preven-
tion as defined by the statute. I regard that as the number
one responsibllity because subsurface waste 1s directed to the
more valuable substance, o0l1l, without a reasonable use of the
gas which 1s the only lifeblood of this oll field, or at least
the predominant 1lifeblood of the field; without proper use of
that, the more valuable substance, o0ll, 1s lost.

As I ree the Commlsslion in discharging its adminis-

trative recpszibilities, thils Commlission must first declde
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how many cuble feet of gas it will permlt to be depleted from
the Weber sand pool in order to recover a barrel of oll,
because the extent of the depletion of the gas 1s a measure of
the extent of recovery that might be had. I am golng to
recommend to the Commission that 600 cubic feet of gas taken
and permanently removed from the Weber sandstone constitutes
2 reasonable limitation on the use of gas for the recovery of
0oll., In my opinion 1f the amount of gas depleted to recover
a barrel of o0il is in excess of 600, waste will inescapably
occur beyond the bounds of reasonable prevention of waste.

Now 1t 1is apparent in this hearing that there should
be some Jjustification for that number, and I say to you in
the first place that that number is twice the average amount
of gas in solution in the oil, and I think that 13 a reason-
able measure of how much gas that the gas associated with two
barrels of o01il, shall be consumed for the production of one,

Now as I see the dutles of the Commission, this
question of surface waste, which we have referred to these
many months in terms of flare, 1s an 1ssue to be met separately
and an 1issue to be met only after the Commission has made its
declision with respect to how much gas should be depleted from
this pool for the production of a barrel of oll. That 1s a2
separate question. In fact I would suggest to the Commission
the possibllity that two separate orders be lssued in respect

to the Weber =znd; one order that goes to the question of
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whether or not gas is belng used efficlently, within the
meaning of the statute, for the recovery of the more valuable
substance, oll; and having made its decision in respect to
that, the Commission may then face the questlion of what it
shall do in respect to the utlilitarian use of the gas which
they permit to be withdrawn from the Weber sandstone. Now it's
obvious that the gas which the Commission wlll permit to be
produced 1n 1ts waste preventlon activity once produced to

the surface can be disposed of in three ways: First, there 1is
a useful disposal of that gas for let us call of lease opera-
tion. At the present time it is my understanding that about
22 mllllon feet of gas are required for that purpose. Another
useful place to dispose of the gas, which the Commission will
permit to produce under its oll waste prevention authority, is
to sales. At the present time 1t 1s my understanding that

3 million cubic feet of gas are being sold for domestic
purposes. The witness Mr. Hyatt this morning said 20 million
might go to the Pacific Northwest and ultimately 40 million.
There 1s a third way in which this gas can be disposed of on
the surface and that involves simply throwing it away, flaring
it, and in my opinlon putting the gas into the Entrada 1is
flaring 1t in the sense of letting it be turned loose into

the alr; becauce the gas that 1s blown to the air or the gas
that 1s sold from the fleld or the gas that is convenlently
hidden in the Eiiradsa is 1in my opinion gas that no longer
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serves the oil recovery operation.

In my opinion flaring 1s not a great sin, because
the Commission must protect itself from this paradox. Suppose
that by some ingenious means the flare at Rangely 1s extin-
gulshed, it 1s no longer there. Can one then say per se and
directly that the Weber sandstone is being operated in a
conservative manner simply because the flare is absent? In
my opinion this gquestion of the flare deals with the surface
dilsposal which follows after the Commission decides how much
gas the people of Colorado can afford to be allowed to be
depleted from the Weber sandstone.

Now certalnly in August or by the first of January
the likellhood is there will be no more flare in Rangely, but
does that mean that the Weber sandstone is being operated in
a conservative manner to the best interest of the State of
Colorado? In my opinlon it does not. So the recommendations
that I make to the Commission are directed to these two dif-
ferent basle responsibilities, and I say, and I hope that my
recommendations are such that they will serve this primary
responsibllity to the utmost, and that is to bring about a
gsubstantial 1ncrease in the ultimate recovery of oil from the
Weber. Whatever appears to be reasonable in anyone's mind is
not so important if this first and major obligation is fully
met .

Q. Mr. Kaveler, would you please explain the general
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principles that govern the formulation of a sound program in
order to prevent waste and accomplish what you have already
told the Commission.

a. If I turn my attentlon to the question of what
constitutes a sound conservation policy in respect to the
recovery of Weber oil, I would suggest to the Commission what
perhaps has been suggested to them many times before, and that
1s that there are two general principles which in my opinion
should guide you. The first general principle, although 1t
embodies a very profound englineering concept, can be stated
in a layman's language in this simple way: That oll does not
produce itself out of the rock in which it is found. 011
does not produce itself, rather 1t must be pushed from the
rock into wellsa., I managed to pick up a piece of Weber sand-
stone core, which is the tighter and denser type of the sand,
all for the purpose of suggesting to the Commission that 1f
that plece of Weber sandstone were filled with oll it would
not constitute a piece of rock that had recoverable oll in 1%;
because only with oil present the amount of oll that 1s
recoverable from rock like that is economically small and does
not represent the sltuation that we think of when we think of
the Weber sandstone pool, 011 can be gotten from rock like
that only under one circumstance, and that clircumstance is
that there must be elther gas present with the oll under

pressure, or there must be water under pressure with the o1l
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in the rock, or there may be both gas and oll. It stands as
certalin as i1s death that when the pressure of gas or the
pressure of water is gone, then oll production 1s gone. There
willl be a Weber sandstone pool of economic value to this

state only so long as there is pressure of gas or water in the
rock to push the oll out ¢f the rock iato the wells.

Now I suggest to the Commisslon as we look at the
waste prevention problem that there is a second principle
that can be stated in equally simple terms, and that second
principle 1is certainly this: That the Weber sandstone is a
common source of supply. The rock with its oll and gas
extends over 147 different leases, and each owner of a lease
has the right to the production of some oil and some gas from
that common pool, The consequence\is that the common source
of supply must be divided among those who have an interesat in
the 147 leases,

Now there are three ways to bring about a division
of the o0il and gas in this Weber sand pool. One way 1s the
best, and that 1s by contract between all of the parties who
own an interest in the 147 leases, by private contmct, and
that system 1is familiarly called "unit operation". That is
the best way to do it. I never knew of a unit that ever
presented a conservation problem to any Commission.

The second way in which this common source of supply

can be divided 1s by the rule of capture. Let everybody go
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out there and exercise his own ingenulty and grab what he can
and to hell wilth the othar felldw; and that is almost the
Invitation that exis®ts before these crerators at the present
time in the absence of anather system «f division,

The third method of division is a division under
some order of this Commission, and 1t 1ls an order of this
Commlssion to accomplish a division of this pool that I think
13 one of the important elements of this hearing today. Now
unfortunately there isn't an owner in that field who doesn't
subscribe to the 1dea that the division of this pool by con-
tract under plan of unitization 1s not the best way to do it,
but we have got to be realistic, 1t can't be accomplished
today; it hasn't been accomplished in the past, 1t can only
be accomplished in the indefinite future, so that system of
division 18 out. Certalnly no one would recommend that this
pool be ravaged by a division through the rule of capture. In
fact the Legislature of Colorado has said that that shall not
occur in this state and have provided that there shall be some
other system than the rule of capture,

That leaves us then with only one possibility, and
that 1s a division of this common source of supply under some
lawful order of this Commission. Now those are the principles,
as I see 1t, which go to the question of how can some degree
of conservation of Weber oll be accomplished. I would sug-

gest to the Commission that there is opportunity to apply

= BY



these two generzl principles to the Weber sandstone, and for
that purpose I have had an exhiblt prepared.

MR, WOOLFOLK: Mr. Chalrman, I would like to have
this marked as California Company Exhlbit No. 1 and intro-
duced into the record. I have some reductions of that which
I will be happy to pass out to you.

(Whereupon, a document was marked
as California Company Exhibit 1
for identification.)

Q. Mr. Kaveler, with that exhiblt, will you please
explain to the Commission how these general principles that
you have outlined are applicable to the Weber reservoir in
the Rangely Field?

A. Mr, Commissioners, California Company's Exhibit No. 1
is a schematlic diagram of the Weber sandstone reservolr, which
i suppose by this time has gotten to be a rather famillar
plcture to the Commission. This 1s an exaggerated picture
Just to have something to 1llustrate certain general principles.
The Weber sandstone is not such a marked converted saucer as
this suggests to you, but there 1s nevertheless a substantial
structural feature to the Weber sandstone., In fact there is
about 900 feet difference in elevation between the top of the
structure and the water-o0ll contact, and the distance from the
top of the structural high to the edge of the field 1s about
1 1/2 miles in one direction and about 3 1/2 miles in the

other directicn, east and west, and the field is narrower than
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that nerth and south.

The purgpose of this exhibit i1s to call the Commis-
sion's attention to certain features. First the Weber sand-
stone 18 like an inverted saucer; it has a structure, 1t 1is
not like a flat sand bar. Now 1f the Weber sandstone were
Just a flat sand bar and had no structural feature to 1t and
just a body of sand, the conservation problem would be one
thing, but the fact that there 1s a structure feature here
anticlinal in nature causes that fact to be taken 1lnto account
when we consider how the pool might be conservatively operated.
Furthermore, this exhibit purports to show that there was a
small initial gas cap, about 1% of the total rock volume was
occupied by free gas lnltially, The exhiblt further shows
that there 1s water assoclated with the Rangely oll, and while
1t 1s difficult to estimate 1t is reasonable to conclude that
at the present time there is natural water influx into the
field in the range of about 10,000 to 14,000 barrels per day.
There 1s some water encroachment, not a major element in the
operation of the fileld.

This Exhibit No. 1 further shows by notation that
there 1s a large body of o0ll, something in the range of one
blllion to two billlon barrels initially in this fleld, and
that that o1l has dissolved in 1t gas which varles from 200
cubic feet per barrel up to about 460, and I have used in my

conslderations an average amount of gas of about 300 cubic
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feet per barrel; 300 cublc feet for each barrel of oil, gas
dissolved 1n the 0i11l. Now the major source of energy that
must be taken Into account 1n the conservative operation of
the Weber sand is the gas in solutlon, the gas dissolved in
the o0il, with some additional energy assoclated with the gas
_in the gas cap and some additional energy assoclated with the
water In the body of water that lies beyond the productive
limits.

Now the questlon that goes to the conservation pro-
blem 1s how best can one use the gas energy? How best may it
be used within the duties and the powers and the responsibili-
ties of the Commission? Well, whenever one has a structural
feature like this, one may say that the gas that 1s 1n the
gas cap should be used because that 1s energy of production;
that the water which moves in from the body of water on the
flank of the fleld to the extent that 1t moves in, that should
be utllized. Certainly since by far the greatest amount of
energy is associated with the dissolved gas, that energy
should be utillzed.

Now in order as qulickly as possible to present to
the Commission the possibllities that are before you in
respect to the utilization of that energy, I have made a
chart which summarlzes certain principles.

MR, WOOLFOLK: Mr. Chairman, I would like to have

this chart which 1s entitled, "Rangely Weber Reservoir Energy
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Sources and Recovery Mechanisms," received in evidence and
marked as California Company Exhlbit No. 2.
(Whereupon, a document was marked
as California Company Exhlbit 2
for identification.)
CHAIRMAN DOWNING: If there is no objection it will
be admitted.

A. Now thils exhlbilt is generallized and 1s to be used
only for purposes of laying before the Commission certain
broad principles. For example, this is intended to show the
sources of energy that are available in the operation of the
Weber sand, and the mechanisms that may be employed whereby
that energy can be used to recover oll from the Weber. I
have llisted here as No. 1 the advantage that could be taken
of the fact that there is dissolved gas, and if one looked at
the amount of dissolved gas per barrel of oil in the Weber
sandstone and thought of that dissolved gas only in terms of
a flat sand bar without any structural feature, we would be
thinking in terms that engineers usually think of when they
speak of a dlssolved gas drive. If the Weber sandstone were
a flat sand bar the probability 1s that then it would not
involve much necesslty to control the rate of production
because In a digsolved gas drive in a reservoir without

e

structure, the rate of produc tion does not substantially

Ly
f o e RO

affect the ultimate recovery. In like manner, if one used
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the dissolved gas drive in connection with a structureless
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reservolr, the recovery would also be low, probably in the
range of 15%. Now the dissolved gas drive concept does not
describe the conservation problem at Rangely at all for
several reasons, The most Ilmportant one is that Rangely has a
structural feature to it, such that the gas which comes out of
solution of the oll may be trapped in the reservoir in an
expanding gas cap or in other ways; therefore, one must recog-
nize that in Rangely there 1s a structural feature to be taken
into account.

Now whether or not the main source of energy 1s
dissolved gas and whether or not there be structure or not,
there 1s always the opportunity to take advantage of a second
mechanism, which 1s gas injection. The gas produced, having
once produced oll, could be returned to the reservolir and gilve
an opportunity to produce oil again. That 1s the second type
of mechanlam that can be used to utlllze the energy source.

At the present time under the operation of gas injection in
the field that 1s the major energy source for Rangely. There
is currently being injected 73 million feet & day and there
has been & cumulative injection of 62 billion cubic feet, so
that the gas Injection has already been applied and I think
the testimony that I will give later will show that 1t has
been applied in a manner to bring about conservation and
increased recovery.

There ig 2 third mechanism that can be used to
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convert energy into energy of productlon due to the structural
feature at Rangely, and that is some advantage can be taken of
the fact that the gas in the gas cap can expand down structure
to bring about increased recovery. Certainly one would say
that the Rangely Fleld should be operzted in such a manner
that this gas cap is not depleted or blown off, because if
thls gas cap were depleted and blown off then oill would move
into the gas cap with the resultant loss in recovery. So as
we look at this Exhibit No. 2, we would certainly be well
founded in any conclusion which saild that an order of this
Commission should be such as to prevent the unreasonable dis-
sipation of the gas in the initial gas cap; and if it's
possible, some effort should be made to operate the field so
as to take advantage of the expanding rather than contracting
gas cap.

Now the fourth energy source involves water drive.
At the present time 1n the Rangely Fleld, while a natural
water drive can be a very significant source of energy, the
movement of water into the Weber sandstone 1s limited, and in
my opinion 1n the range of somewhere between 12,000 and 14,000
barrels a day. That 1s not sufficient for economic operation
of the field. You couldn't depend upon that natural water
drive completely, but water drive 1is a very effective means.
It's an excellent means for recovering oil, and to the extent

that that water drive does exist, an order of this Commission
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ought to take it into account,

Finally, there is a fifth mechanism which involves
the movement, which we generally refer to as gravity dralnage.
The Commission is aware of the fact Lhat if there be gas, oil,
and water in a contalner, that the patural separatlion of
those three substances will occur in such a manner that the
water will occupy the bottom of the container, the gas belng
the lighter substance will ocecupy the top, and the oll being
intermediate in welght will occupy the position between the
gas and the water. We speak of that as gravity separatilon.
Now to the extent that any order of this Commission would
foster or assist in the recovery of o0il so that at all times
the gas had a posltion in the topmost part of the structure
and the water had a position in the bottom so that there would
always be an effective gravitational segregation of gas and
water to the extent that it 1s possible under an order of this
Commission, the ultimate recovery from the fileld will be at a
maximum; because gravity drainage effects are most important
in Rangely because of the favorable structural dip, the thick
section, and the fact that there 1s oll, gas, and water.

Now Exhibit No. 2 has been drafted for one primary
reason, other than to glve expression to these general prin-
ciples, and that primary reason 1s this: That there 1isn't
any one of these energy mechanisms that can be utilized unless

there be some restriction to 2 reasonable amount of the
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production of oll and gas. We certalnly can't have a gas
injection program unless there be some reasonable restriction
of 0il production and gas production. You certainly can't
take advantage of the gas cap expansliorn ag distingulshed from
gas cap contraction unless there be some regulatlion and
limitation of the oll and gas production. You certainly
can't take advantage of what little water drive there may be,
granting that it's this small, unless there be some restric-
tion of o0il and gas production to fully utilize even that
small amount of water encroachment.

Q. Mr., Kaveler, when you use the word "gas production"
in these remarks, I would appreciate 1f you would explalin to
the Commission what you refer to there 1in connectlon with this
gas production that you have spoken of, *

A. Counsel, when I speak of gas production I am speak-
ing of gas production in terms of the net gas depletion,
concerning which I have made a previous recommendation. Gas
production, as I intend to refer to the phrase, means the net
gas that wlll be produced or the net gas that will be depleted,
net depletlion of gas to recover a barrel of oil, and 1if an
order is written, as I recommended that the Commlsslon gilve
opportunity for people to inject gas, then the net gas
depletion in the instance of any well would be the gas pro-
duced, minus the gas 1njJected by the operator, minus the gas

injected to glve the net gas depleted in order to recover a
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barrel of oil. When I state that there must be some limita-

tion in terms of net gas depletlon in order that there may be
an opportunity for the operators to utilize any one of these

five mechanlsms, preferably 2, 3, 4, and 5, I am speaking of

the limitation on a net gas depletion basis.

Q. Mr. Kaveler, at the bottom of Chart No., 2 there are
geveral statements made there. I think for clarification
purposes that 1t would be well 1f you would go into those for
a moment for the benefit of the Commission.

A. On Exhibit No. 2 the first five lines are intended
to reflect those clrcumstances that govern the recovery of oil,
the conservation aspect of the Weber problem. HNow I am mind-
ful of the fact that the Commisslon is under a mandate of the
Legislature under the law that exists to accomplish some
degree of conservation. I would say to the Commission that
some degree of conservatlion can be accomplished in the Weber
sand pool if the Commission would write an order that would
give operators an opportunity to utilize anything other than
a destructful gas drive uncontrolled. The Commission must
prevent avoidable waste and 1t must do so without abuse of
correlative rights, and in my oplnion the administrative
actlion that the Commlssion can take in order to do that would
be to restrict oll production, within reasonable 1imits, and
to conserve gas energy by limlting the rate of gas depletion.

Q. Now, Mr. Kaveler, in connectlon with that have you
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given any consideratlion to the possible abuse of correlative
rights that might be assoclated with any effort of the Commlis-
slon to do the things that are necessary to prevent waste in
this field?

A. Yes, I have. In that connection I would say to the
Commission that in my opinion it would be wasteful to permit
a depletion of more than 600 cublc feet of gas from the Weber
reservolr to recover a barrel of oil, but I would suggest to
the Commission that the problem that various operators find
themselves in, in respect to living under such a limitation,
should be taken into account. For example, there are opera-
tors, 1n reference to Exhibit No. 1, who have leases high on
the structure. There are other operators who have leases
intermedlate on structure. Certainly the operators with
leases high on the structure have gas-o0il ratios on their
wells which are far in excess of 600 cublc feet per barrel,
some maybe as high as 6,000 cubic feet; what we would call
the "gross producing ratio". I would suggest, therefore, to
the Commission that those operators are certainly entitled to
an opportunity to recover the 011 which lies beneath their
so-called gassy lease. I think 1t would be failr and reason-
able and prevent the abuse of correlative rights 1f the Commils-
sion would write an order that would give those operators
having high gas-oil ratio wells an opportunity to return gas

to the Weber 1n order to have an opportunlty to recover the
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0ll beneath their lease without violating the rights of others
to the use of Weber gas for production. Therefore, the
recommendation I make 1s that the 600 cubic feet per barrel
not be on a gross basis but be on a net basis, so that if a
chap has a 6,000 to 1 producing well and must necessarily
produce 6,000 cubic feet to capture a barrel of oll, that he
be glven an opportunity, if he wishes, to return 5400 feet of
that gas to the reservolir so as to have a net gas depletion of
600 cuble feet per barrel and is therefore entitled to produce
a barrel of oll even though his gross production is 6,000 feet,
Various names could be attached to that particular system, but
I think we should regard it as a "net depletion gas-@il ratio".
Some people simply call it a "net gas-oil ratio". I recommend
an order that would glve the man the opportunity, 1f he so
chooses, to return the gas by inJection into the Weber so that
he could recover a barrel of oil without violating the rights
of others to the use of some gas energy for production.

Now 1t seems to me that a second consideration should
be taken Into account in order to recognize that there are
some operators who had the good fortune to have leases on the
so-called flank of the Rangely structure. Some people have
leases down there which have producing gas-0il ratios as low
as say two or three hundred cublc feet per barrel. Now the
Commission in icnking at the correlative rights of all of the

owners in the fileld must recognize that there should be some
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limitation on the man who can produce without the nuilsance of
produced gas. The Commission certainly can't let thé fellow
who 1s low on the flank run hogwlild in o1l production and
drain oll down structure to him. As a result of his high rate
of capture, which would only further aggravate the problem,
the chap on top that has already too much gas finds his oill
slipping away from him, So I think that in order to protect
the correlative rights of those who already have too wmuch gas
to be comfortable or to protect the correlative rights of
those who would elect to inject gas 1n order to bring about a
greater recovery from the pool, that there should be a reason-
able limitation on how much 01l he should take. I would be
Inclined to say to the Commission that a limitation of 200
barrels per day would be failr, but there will be others with
2 difference of opinlon; so I would say that there ought to be
& range to my recommendation, and I would put the range from
200 to 250, certainly not more than 250 barrels dailly oil
production. That protects the correlative rights of all the
parties in my opinlon.

Q. Now, Mr. Kaveler, in view of your recommendations,
do you have any further information that bears on those
recommendations?

A. I have only some brlef exhiblts which I would like
to refer to.

MR, WOOQOLFCLE: Mr. Chalrman, I would like to have
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this exhibit which is entitled, "Rangely Field, Weber Reser-
volr Performance, Pressure Data by the Rangely Engineering
Committee", marked as California Company Exhibit No, 3 and
recelved in evidence.
CHATRMAN DOWNING: If there is no objection 1t
wlll be admitted.
(Whereupon, a document was marked
as California Company Exhibit 3
for identification.)

A. California Company's Exhibit No. 3 contains two sets
of curves. One curve, on the left hand side of the exhibit,
occuples the upper most part of the chart and is marked in red
on the Exhibit 3. That simply shows the pressure decline of
the Weber reservoilr from the beginning to date. The Weber
reservolr 1in the begiunning had a pressure of about 2750 pounds.
That was the initial pressure. It was up at this point 2750
pounds and no production. The Commission can percelve from
the course of the red line on Exhibit 3 that, as 1s typical of
a reservolr like the Weber where most of the energy is gas
dissolved in o01l, that there has been a steady decline in
pressure up to a certain point where the pressure declines
flatten out, and that point 1s at a point of 120 million
barrels of o0ll recovery. The pressure declined rather
steadlly down to the polnt where about 120 million barrels
was recovered. Now that point 1n time was on about August

or September, 1553. Now the significance of that flattening
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of the pressure lles 1in the fact which is demonstrated by the
dashed line on California Company Exhibit No. 3. Now that
dashed line represents from the beginning the amount of gas
that was depleted from the Weber sand pool in order to recover
a barrel of oll. For example, we might take a look at that
dashed line at the &nterval 50 million~-60 miliion barrels of
production and see that at that time about 1,000 cubic feet of
gas -- the gas 1s to be read on the right -- my attention was
just called to the fact that 1t's about 400 cuble fret of gas
that was béing depleted from the Weber reservoir for each
barrel of oii produced. The Commission will perceive, as that
dashed line 1s carried to the right, that up to the point of
about 130 million barrels of recovery the amount of gas
depleted to recover a barrel of oll steadily increased until
it reached a level of about 700 cubic feet, and that was about
August or September, 1953. Then the Commission will recall
without my urgiﬁg that there was a rather large scale gas
injection program carried oﬂ in the fileld, and that 1is
indicated by the words "gas injection" at about 132 million
barrels recovery, and it shows the effect of having returned
gas back to the Weber Reservolr. The depletlon, which was
runming at the rate of 700 cublc feet per barrel, was reduced
to something in the nelghborhood of 250 cubic feet per barrel,
about 450 cublc feet per barrel cut of the 700 was reinjected,

Now that is assceiated wlth the flattening of the
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pressure curve, and I think that the Commisslion can regard
this Exhlbit No. 3 as evidence of the fact that 1f no gas
Injection had occurred at all between the time 120 million
‘barrels was recovered and 170 million barrels was recovered,
that the chances are that the reservolr pressure would have
fallen along the line that I am now holding this pointer, and
that there would have been a substantial diminution of reser-
voir energy, all to the end that the prospect 1s that the
pressure would have failen to zero before 300 million barrels
was recovered from the pool. But with the gas injection to
the extent of about 62 billiion cublc feet, as shown on Exhibit
2, the energy has been restéred and now the pressure decline,
1f one were to extrapolate 1it, could be carried beyond the
point of 300 million barrels of oil recovery; so I think 1it's
reasonable to conclude that there 1s not much doubt that gas
injection 1n the Weber sandstone 1s gomething much to be
desired by the State of Colorado because to the extent that
that operation has been carried on there is already conclusive
evidence of 1ts great benefit.

Q. Mr, Kaveler, do you have an additional exhiblt that
you would like to show to point out the reason why you con-
cluded that the rates should be as you have recommended?

A. Yes, sir.

MR. WOOLFOLK: Mr. Chairman, I would like to have
the chart which 1s identificed, "Rangely Fleld, Effect of Per
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Well 0il Allowable on Well Production", marked as California
Company Exhiblt No. U4 and received in evidence.
(Whereunon, a document was marked
ag Czlifcrnia Company Exhibit 4
for identification.)
CHAIRMAN DOWNING: If there is no objection 1t will
be recelved.

A. On California Company Exhibit No. 4 I have taken the
April, 1956, record of the Rangely Engineering Committee and
have classified those wells which in April, 1956, produced at
a selected group of rates such as is shown in the first column
of the table on Exhibit No. 4. 1In April, 1956, for example
only 38 wells were producing in excess of 400 barrels a day;
there were 10 wells that were producing at the rate of 350 to
400 barrels a day; there were 25 wells that produced in the
range of 250 to 300 barrels per day, and so on down through
the table., Now I had that table drawn to suggest to the
Commission that 1f they saw fit to place & limitation on oill
production to the amount of 200 barrels per day that they
would bring about & restriction of production over April,
1956, of 215 out of 476 wells, a little bit less than half of
the wells. If the Commission saw fit to set the limiting
amount of oll at 250 barrels per day then there would be -- I
have drawn a circle around 250 and I made an error of drawing
it arcund 250 in the second column and it should be around 250

in the first column -- ifvthe Conmission saw it to restrict
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the production to 250 barrels per day then based.upon April
production there would be only 99 wells out of the 476 which
would be limited 1n production, and I would say that certainly
the restriction of the production of 99 wells out of 476,
which 1s only a matter of restricting about 21% of the wells,
as I show by drawing on the chart which is on thls Exhibit No.
4, that the restriction of about 21% of the wells in order
that all may participate 1n an effective conservation program
is not an unreasonable restriction. It seems that I need to
correct the prior statement that I made. If the Commission
found that 200 barrels per day was the reasonable limit, then
the number of wells to be restricted would be 147. Based
upon my recommendation, I would say that a limitation between
200 and 250 on the basis of these statistlics would constitute
a reasonable limitation.

MR, WOOLFOLK: Now this last chart which has been
prepared, Mr. Chairman, is entitled, "0i1 Production and Gas
Distribution, Rangely Fleld, Colorado", I would like to have
1t marked as Californla Company Exhibit No. 5 and receilved
in evidence.

CHAIRMAN DOWNING: If there 1s no objectlon it will
be recelved.

(Whereupon, a document was marked
as California Company Exhibit 5
for identification.)

A. This 18 simply a svmmary of statistlies which
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undoubtedly are familiar to the Commission. On one curve it
shows the gross gas-oll ratio at the top, measured by the
numbers along the left hand margin. It shows the daily oil
production in the Rangely Field from December, 1953 up to the
present time. The Commission wlll be interested to know that
this curve 1s up to date to April, 1956. 1In April, 1956, the
daily oil production from the field was 78,000 barrels, which
I will mark on the chart at the end of the curve reflecting
the dally oil production. 1In April, 1956, there were about
15 million cubic feet of gas disposed of in the Entrada, which
represents the blue at the bottom of this chart, and to the
right there was about 73 million which was injected into the
Weber sandstone, 73 million cublc feet per day. There was for
fuel and sales about 25 to 26 million, 25.8 in fact daily
average, and there was non-utilized or if you wish to call it
"flared" 32.7 million, which we can call 33 million, and that
was the dlsposition of the gas. The total production of gas,
the sum of all of those, is 147 million, which I write off to
the right, 147 million cubic feet per day for the production
of 78,000 barrels. It is my estimate that in May, 1953, the
production of the Weber sandstone will be about 83,000 barrels,
which will be at the spot that I mark with an "x" on the
exhibit, so the production of May is about 5,000 barrels per
day more oil than for April, 1956.

Now in so far as th: conservation of 01l in the
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Rangely Fleld 1s eoncerned, and in so far as the evldence
clearly shows that the 1njectlon of gas will bring about sub-
stantlial 1ncrease in recovery, I would call to the Commission's
attention that from a conservatlion point of view the only gas
that counts 1is the gas shown as pink, the 73 mlillion feet a
day that was injected back into the Weber. The yellow is gone
and so i1s the blue, 1t 18 no longer useful to the people of
Colorado for the recovery of oil, and whatever reasonable dis-
position 13 made of that gas -- if the Commission decldes that
some 48 million should be taken out of service -- whatever
disposition 1is made Qf that is in my opinion a relatively
trivial question because if the flare 1s put out the Commis- |
sion still must face the problem of whether or not the Weber |
sand 1s belng operated the way the statute contemplates that
you will cause 1t to be operated.

Qs Mr. Kaveler, in conclusion, will you please review
your conclusions and make your recommendations again to the
Commission.

A. Well, other than the formal requirements of an order
which this Commission always provides, I would recommend a
limitation on oll production dally of between 200 and 250
barrels per day. I would recommend a limitatlion on gas pro-
duction in the amount of 600 cubic feet per barrel, with the
Commission glving operatorg opportunity to inject gas into the

Weber go that the 600 cubic feet per barrel limitation can be
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enforced on a net gas depletion basis. I would recommend that
all the allowables of gas and oll be on a per well basls. I
would recommend that the Commission provide that any well used
for injectlon shall have 1ts oll and net gas allowable trans-
ferred to another producing well, I recommend that any well
used for Injection shall be authorized by order of this Com~
misalon after hearing unless the Commission would decide, as

a2 result of thils hearing, to use the gas injection areas and
gas Injection wells previously approved. I recommend that
there be gag-o0il ratlo tests from time to time as the basis
for determining the o0il and gas allowable.

CHAIRMAN DOWNING: You stated before, as I under-
stood it, that the 1limit of gas production per well was
150,000 cubic feet?

THE WITNESS: Yes, sir.

CHAIRMAN DOWNING: Has that been abandoned?

THE WITNESS: No, sir. That is for a 250 barrel
allowable., If you set the allowable at 200 that should be
120, Mr. Downing.

CHAIRMAN DOWNING: In other words, the 200 to 250
barrels and the 600 Teet of gas per barrel?

THE WITNESS: On a net basis,

CHATRMAN DOWNING: That 1s the substance of your
recommendation?

THE WZTHNESS: Yes, sir.

- Tl =



MR. WOOLFOLK: Mr. Chairman, that concludes our
presentation. In line with Mr. Kaveler's recommendations, I
would like to submit to you a proposed order, and I tender the
witness for cross examination,.

CHAIRMAN DOWNING: Now as to the question of cross
examination, everyone, of course, 1s entitled to cross examine,
but 1if you are going to try to make your case by cross examina-
tion we will be here a long long time, Would it be possible
for each party to put on their case first and then cross
examine later?

MR. ROBINSON: I don't believe that would be a
satisfactory way for the Commission I think would lose a part
of the understanding of the evidence.

CHATRMAN DOWNING: We don't wish to control it, but
I thought maybe we might make a little better time and have a
little better understanding. All right, proceed.

CROSS EXAMINATION

BY MR. ROBINSON:

Q. Mr. Kaveler, I understand that your interpretation
of the law of Colorado 1s that underground waste 1s limited
to the protectlon of the ultimate recovery of oil, and gas 1is
not involved except in so far as it may tend to recover o0il?

A. I was speaking, I think, counsel, of the Weber sand
when I made my pronouncements. I think that there should be
conservation of g=s in order to accomplish the conservation of

oil.
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Q. Now did you not say 1n respect to underground waste
that that was limited to the recovery of such guantities of
oll as might be squeezed out of the reservolr?

A. Well, I think that 1s a part of the waste prevention.

CHAIRMAN DOWNING: Murray, who do you represent?
MR, ROBINSON: Excuse me, I represent Stanolind,Judge.

Q. Now 1f 1t be true that the rules of the Commission
should be directed to the recovery of additional quantities of
0il, would 1t not be true that the rules of the Commission
would be directed to something other than waste if they imposed
a limitation upon wells which are producing at the low ratio
of say 3 or 4 hundred cubic feet of gas per barrel of o0il?

A. No.

Q. Explain to me.

A, Well, I think that the counselor has asked me &
guestion directing my attention to the fact that there are
some wells in that fleld which produce at very low gas-oil
ratios, say 200 to 300 cuble feet per barrel, and probably he
wishes to emphasize the fact that in the Weber sand, as in all
0ll flelds, there are some wells produced with very low
depletion of gas. But as I see the problem before this Commis-
slon, this Commission 18 not in any way able to draw its
attention only to one particular well or two that the counsel
may have in mind, but the Commission must loock at this problem

from the pool &s a whole, and if there be some wells out there

w TZ =



that are particularly fine from the standpoint of being not
wasteful, that is fine, that is wonderful, but they still have
to stand some restriction in order that all may have an
opportunity to engage in a conservative operation.

Q- Then you would say that unrelated to other wells
that that well would not be occasioning any waste of reservoir
energy or waste of oil?

A. Well, there may be one well out there that is a
model example of conservative operation.

Q. No, just any well that produces at that ratio in so
far ag 1t's unrelated to the production of other wells it would
not cause waste, would 1t?

A. In respect to that one well, gentlemen of the Commis-
sion, in respect to that well or wells which the counsel has
in mind, the Rangely oil field is composed of 476 wells and
I think the Commission's problem is to look at the conservative
operation of all 476 and the correlative rights of all the
owners of 476 and cannot judge the Rangely operation by what
Just & relatively few of the wells are doing.

Q. Dr. Kaveler, then what would be your legal interpre-
tation of Paragraph 18 of the law of Colorado?

A. Well, I am an englneer and counsel is asking me a
legal question. I will be glad to answer 1t if he wishes me to.

Q. You‘volunteered other legal interpretations so I

ask you this,.
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A, Counsel, do you desire me to read this?

Q. No, I Just want you to interpret it after you have
read 1t.

A. Now the counsel has asked me my oplnion of this.

My opinion is that the Leglslature was not very kind in its
construction of the English language; 1t was a bit confusing.
The counsel undoubtedly would wish to refer to the fact that
this gectlion says that there shall be no regulation or Judgment
requiring resatriction of production of -any pool or of any well
to an amount less than the well or pool can produce wilithout
waste, and 1t's my opinion that there may be a one-well o1l
field in Colorado, but the Rangely Fleld is a 476-well oil
pool and the Legislature was talking about the Rangely pool
when it said production of any pool and was not talking about
Rangely when 1t sald the production of any well. Therefore,

| I think this Commlssion c¢an limit the production of Rangely
to whatever limit 1t conslders can be produced without waste,
and I think that the counsel's cltation of this paragraph has
no bearing upon this hearing.

Q. Mr. Kaveler, I want to be sure that I understand your
answer. You say that if we look only to the one well that is
producing at this low gas-0il ratio we cannot imagine waste?

CHAIRMAN DOWNING: Let me suggest that we don't get
into argument over what is the law of this state, particularly

in questions to an englneer.
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Q. All right, this 1s back to englneering, that if you
look at the one well which is producing at that low gas-oil
ratio that you cannot imagine that that well is causing waste
whatever 1ts rate, but that related to other wells in the
reservolr it may be proper to regulate that?

A. Well, the counsel poses a rather difficult question
because the Commlssion has to be prospective in 1ts orders; it
has to look to the future. If there 1s one well of such
prristine quality 1n the fleld that is not causing waste, I see
no reason why the Commission shouldn't contemplate that that
well 1s a part of a common source of supply and what is done
in respect to that well has an effect on the entire pool; that
the entire Rangely Field must be regulated so as not to bring
about waste and therefore every individual well in that field
must be regulated in order that the Commission may accomplish
its objective,

Q. Mr. Kaveler, 1s it the consensus of englneering
opinlon that the rate of recovery from a solution gas fleld
has no direct relationship to the ultimate recovery?

A. It is, counsel, to this extent: That there are no
other recovery mechanlgmg available, If a fellow had the mis-
fortune of having only a solutlon gas drive field and he was
stuck with that and couldn't do anything else, then it has been
the hablt of the industry to go ahead and blow it away, but

Rangely 1s noi 1ile: that,
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Q. But is 1t true also that there 18 a relationship
between the use of such gas in the production of oil, that is
gas-o0ll ratio limitations, which are lnstrumental in increasing
the recovery?

A. To the extent that I understand you, counsel, gas
once produced can be reinjected, and just as it has been in
the Rangely Fleld, and a substantial increase 1n recovery can
be had, |

Q. You can maintain pressures by the reinjection of gas?

A. You can maintain them at higher pressures than they
would otherwlse be.

Q. Now let's suppose that the ownership situation 1is
such that the gas can't be reinjected. Now if you put a
limitation on the high ratio wells as to the amount of energy
which they may use, that is a useful tool in conservation,
is it not?

A, Yes, sir,

Q. That 1s to permit the greatest amount of recovery
from the low ratio wells tends to increase the recovery from
the pool?

A. Well, yes, if it's possible to operate a pool that
way, counsel, the answer would be yes.

Q. You have testified concerning this reservoir on
other occasions, hzve you not?

A. Yes, slr.
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Q. I would like to read your statement from the hearing
of November, 195%. You were not appearing at that time for
the California Company, were you?

A. No, sir, unfortunately.

CHAIRMAN DOWNING: You sald a hearing in November
1951 before what body?
MR, ROBINSON: Before this one,

Q. "In my opinion the Rangely Fileld is to be classified
as a gas drive type reservoir. Whlle there may be some water
encroachment, from the standpolnt of conservative regulation
there 18 no water drive that willl bear significantly on the
conservation problem in this fleld. Furthermore, the history
of the fleld 1s now so extensive that one could say with some
certainty that there will not in the future be any significant
water drive. All of the gas is essentlally dissolved in the
01l. The gas cap, while it 1s present, as Stanolind has shown
by thelr last exhibit, represents but a small source of energy
availlable for the production of 0il." Then having stated that
fact you drew this conclusion: "Now in the face of the fact
that this is a gas drive type pool, this conclusion which the
other witnesses have stated is equally true, that the rate of
daily oll production, whether 1t be high in the mind of some
or low 1n the mind of others, wlll not substantlally affect
the ultimate recovery."

A. I have changed my mind with respect to that.
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Q. You have also changed your employer, haven't you?

A. Of course it's relatively eagy to heckle, but I would
say to the Commission, what appears to be to the delight of
the counsel, there is substantially more history to the Rangely
Fleld since 1951, and I think I am éntitled to modify my
opinion in the face of that history.

Q. Mr. Kaveler, did you also say this: "The alteration
of the daily rate of production will not, in my opinion,
contribute to the ultimate recovery"?

A. I d;dn‘t get that, read that last part.

Q. "The alteration of the daily rate of production will
not, in my opinion, contribute to the ultimate recovery." '

A, Well, you will have to be more definite about the
alteration,

Q. I don't know what you were talking about but that
1s what you gaid.

A. I don't recall what the alteration was. If you
would inform me I could answer your question.

Q. All right, quoting agaln, "Of course there must be
some reagonable control of gas production, It 1s obvious that
if some wells in the fleld go mainly to gas productlion with |
little o1l and those wells produced malnly gas, that those
gas wells will sap the reservolr energy wilthout the production
of 011l. So that some reasonable restriction on the production

of gas 1s something that the Commission could do which 1in
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itself would contribute to the increased ultimate recovery.”

A. Well, I think that 1s consistent with my testimony
today, gentlemen.

Q. Well, if it be Stanolilnd's position that there ought
to be some limitation upon the daily production of gas from
each well, that would be entirely consistent with any position
which you have heretofore taken 1n respect to that fileld,
would it not?

A. Well, counsel, I think the answer to that 1is yes,
but I would say to the Commission that recognizing the fact
that Rangely has now reached a further stage of depletion over
1951, which counsel so kindly read to me, that it would be
unreasonable to impose & straight gas 1imit without gilving
people an opportunity, 1f they so desire, to return gas to the
reservolr; and the gas limitation that I propose to you would
glve people an opportunity to inject gas in order that they may
have a more conservative operation and also that their cor-
relative rights may be protected.

Q. Mr. Kaveler, one thing further. Did you make any
projection as to what might be the daily rate of oil and gas
production under the formula whilch you suggest?

A. Well, counsel, that 1s difficult to do.

Q. Well, I agree that 1t 1s, but 4id you?

A. Yes, if you will give me a chance I will tell you.

If one went through the list of wells, and judging from their
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present capacity in the Rangely Fleld, and if they were all
produced to the capacity that they would be permitted to do
under the gas and oll limitatlions that I have recommended to
the Commission of 250 barrels per day, there would be about
74,500 barrels of oil production per day. The answer-to your
question, counsel, is about 74 or 75 thousand barrels under
the 250 barrels and 600 feet depletion net gas-oil ratio.

Q. What is the amount of gas production?

A. The oil would be close to 74,000 barrels a day and
the gas would be, as best as I could estimate 1t, about 141
million.

Q. And how much flare would there be?

A. If field use and local sales continue to 25 million,
and if Weber injectlion continued at 90 million, the flare
would be 26 milliion., The flare or pipeline sales would be
26 million,

Q. 26 million. Your recommendation calls for 26
million of flare with the use of present facilitles?

A. Yes. I think that 1s a reasonable net that the
Commission could allow.

MR. ROBINSON: I have no further cross examination.

CHAIRMAN DOWNING: Any further cross examination?

COMMISSIONER VAN TUYL: On your chart here, Exhibit
No. 2, where you show the efficlency of the natural water

drive and the high recovery that might be expected, an
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artificlal water drive should be equalliy effective, should
it not, Mr. Kaveler?

THE WITNESS: Yes, sir,

COMMISSIONER VAN TUYL: Isn't it surprising then
that the companies have not given more consideration to an
artificial water drive?

THE WITNESS: Mr. Van Tuyl, the reason for that is
you couldn't conduct an artificilal water drive in the absence
of unitization,

COMMISSIONER VAN TUYL: Isn't this a good reason to
have unitization?

THE WITNESS: I would say yes there 1s every reason
on God's earth to justify a unit.

MR. OSBORNE: I would like to supplement Mr. Kaveler's
remarks on that water drive, Consideration has been given to
water flooding at Rangely. As a matter of fact, California
Company and Texas-Unlon Pacific are going to discuss the
possibllity of entering into a Joint pilot water flood project
which can be conducted without full unitization of the field.

CHAIRMAN DOWNING: I am glad to know that.

COMMISSIONER BRETSCHNEIDER: Where would that be?

MR. OSBORNE: Probably up on the north flank, a
peripheral flood.

CHATIRMAN DOWNING: Does anyone else have any further

questions cof Mv, Kaveler?
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BY MR, OSBORNE:

Q. How much addltional o0il do you estimate that gas
injection would realize?

A. Under the plan that I have proposed?

Q. Yes.

A. Without trying to be too extravagant to the Commis-
glon and take a reasonable view, 1f gas injection were fostered
in Rangely I would say that you could look easily to the
additional recovery of anywhere from 50 to 100 million barrels
of additional oil, and that 1s without trying to be extravagant
about 1t.

CHAIRMAN DOWNING: That 1s gas injection?

THE WITNESS: Yes, sir. Now you understand, Mr,
Downlng, that I am talking not in terms of unit operation but
in terms of the present method of operation.

Q. Suppose 1t was under unlt operation.

A. I would say that under unit operation there would
be a combination of water injection and gas injection program.

Q. Let's Just go to the gas injection route first.

A. If you Inject gas under some sort of a net depletion
arrangement such as I have talked about, I think that you
would get a recovery of between 50 and 100 million additional
out of the fleld; that 1ls under the recommended order, with
gas injected to the extent of 80 to 90 million a day. Now
what 1is 1t you wizh to know?
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Q. Now 1f you have the fleld unitlized, how much
additional oil would you recover?

R I would say you could expand this to 100 to 150,

Q. 100 to 150 million additional barrels. Do you know
whether your opinion represents that of the California Company
or strictly personal?

A. Well, they pay me to advise them and I will glve
them that advice if they ask me about it.

Q. Well, 1t would be nice if you would advise the
California Company if you could give them that much more oil
under unitization,.

A, I don't think they need to be whipped to death; they
believe in unitization.

Q. You see I believe all but the Californla Company
agreed to unitize when certain percentages were given. The
California Company was given 50% interest but they didn't want
50, they wanted 56, so they are giving up 6% interest in order--

MR, WOOLFOLK: Mr. Chalrman, I obJject to this line
of discusslion. We are not here to consider unitization at
thls meeting. While we are, as we told you, very much
interested in and would like to see 1t come about in the
fleld, we don't think thils forum is the proper place to
discuss 1t.

CHAIRMAN DOWNING: I think anywhere at any time it's

proper to discuss unitlzatlon, and I think you ought to discuss
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i1t until you agree about it. Proceed.

A. I will say this to the Commission, if you don't
mind my interrupting you, that an order of this Commission
that brings about a more orderly operatlon of this field might
be a2 very substantial step toward unitization,

Q. Just one other question. If you could water flood
the field successfully, do you have any estimate as to the
additional oill that might be recovered?

A. Well, 1f Mr. Robinson doesn't read thils answer back
to me five years from now I will give you an answer. There 1is
somewhere between 1.4 billion and 2 billion, depending on
whose figures you take, of o0il in this fileld, and if one took
50 per cent of that you would be talking about 700 million
to -- gosh, 1t's hard to belleve -- 1 billion; so my answer to
you 1s thls: You have a tremendous amount of oll to shoot for
using the most efficient operation known to the oll industry
g0 that I wouldn't blush to say to you -- now is this on a
unit basis you are talking about?

Q. Yes.

A. On a unit basis, comblning water flood and gas, it
wouldn't surprlse me that there could be from 200 to 250
million bvarrels of oll recovered, combining water Injection
and gas injectlon under a unit program. You don't have to
sell anybody on unitizatlon; that is the ideal thing.

Q. Then you think maybe Just 2 few per cent like 3 or 4
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or 5 per cent shouldn't interfere with unitization?

A. Well, you are just taking some liberties with me.

I have my opinion about 1t. The California Company has their
opinion and you have yours. Unltlzation has never been
accomplished on a voluntary basis except by horse trading, and
horse trading is thelr buslness and not mine,

Q. Horse trading usually involves making a little extra
money, doesn't it?

A. Sometimes people tell me they lose out in horse
trading.

MR. OSBORNE: That 1is all.
BY MR, TOM FREEMAN:

Q. I would 1like to clarify my understanding before I
pose this question. Is the 600 cubic feet per barrel of oil
which you have referred to as net depletion? 1Is that in my
layman's language equivalent to a net gas-oil ratio?

A. I would thilink so, Tom, gilving credit only for the
injectlon into the Weber and the computation of the net, yes.

Q. Now in the case of an operator who cannot possibly
produce oil at a 600 cubic foot per barrel gross ratio, then
in order for that operator to protect his correlative rights,
or stated another way, that the correlative rights of such an
operator would not be violated.

A. Or to say that he would have opportunity to protect

hls correlatlive rigtis.
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Q. Yes, that operator then would be required to inject
all gas over the 600 cubic foot ratio into the Weber, 1is that
correct?

A. Well, not exactly. Mr. Freeman poses the question
of an operator who has 2 well that produces 6,000 cublc feet
per barrel and he then asks me whether or not the proposal
that was made on the basis of a net depletion gas-oll ratio
of 600, whether the Commissilon's order would force him to
injeect gas.

Q. Into the Weber.

A. Into the Weber. My answer 1is that the Commission's
order should only give him the opportunlity to do so. If he
elects not to do it, why, he is free to live under the 6,000
to 1, but the Commission's order would give him opportunity
to protect hils correlative rights by returning 5400 cubic feet
and then be able to produce hls 0ll without penalty. Mr. Free-
man and I differ, He regards the order that I recommend to you
as constituting compulsion; I am recommending an order to you
that constitutes only permission for an operator to do what he
elects to do.

COMMISSIONER BRETSCHNEIDER: Then you void more than
600 cublc feet per barrel from that well?

THE WITNESS: Mr. Bretschneider, under the rule he
would get only 600 divided by 6000 divided by 250. He would

get only one-tenth of 250 barrels, you see, because the
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limitatlion would be on 150,000 withdrawal.

CHAIRMAN DOWNING: Is that rule in force in some
atates?

THE WITNESS: Yes, sir.

CHAIRMAN DOWNING: What states?

THE WITNESS: Well, the great state of Texas, Judge,
uses that rule quite a bit, the so-called net gas-oil ratio
rule,

CHAIRMAN DOWNING: And what about in other states?

THE WITNESS: It may have been used from time to
time in Qkiahoma.

CHAIRMAN DOWNING: How about Loulslana?

THE WITNESS: It may have, I am not too familiar
wlth it, Judge, but it's not a2 stranger to the 0ll business.

Q- You have angwered partially my question 1n your
explanation to the Commission., If you assume that a well is
producing at a gas-oil ratio of 6000 to 1, and let us assume
that at that gas-o0ll ratio it could produce your top well
allowable of I believe you sald elther 200 or not to exceed 2507

A. LeE's wake 1t 250.

Q. Now in order then that you produce that well at a
net gas-oll ratio of 600 to 1, and let us assume that the
operator elected not to inject 1t into the Weber, then do I
correctly understand you that the oil production from that
well, 1f you had a top per well allowable of 250 barrels, would
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then be reduced to one-tenth of 250 barrels or 25 barrels
per well?

A, Yes, sir, that 1s a correct statement. I would be
glad to put it on the board if the Commission desires that
explanation.

Q. Then may I ask you this one opinilon. Do you believe
that a well that is capable of producing 250 barrels per day,
under those circumstances, do you feel that the correlative
rights of the operator would be violated if that well should
be reduced 1in production to 25 barrels per day?

A. Well, I would say this to you, Tom, that if that
restriction, which you think would violate the correlative
rights of the operator on that lease, were not imposed the
correlative rights of all the other owners in the field would
be violated, so the Commission has to look to the whole rather
than to the individual 1n my oplnlon; so 1 would say in the
face of that my answer to your question 1s no.

Q. Then -the practical effect of your proposed order
would be that in the event an operator elected not to inject
the so-called excess gas we wlll say into the Weber, he would
suffer then a reduction in hig oil production of 90%?

A. Yes,

BY MR. KNOWLES:
Q. Mr. Kaveler, you don't recognize any use for that

gas for which credit would be glven except by injectlion into
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the Weber, do you?

A. Well, Mr. Knowles, I would say this to the Commis-
sion: The Commission has two Jobs, one of them 1s to cause the
gas that 1s 1n the Weber reservolr to be used, and a reasonable
extent to recover the oil in the Weber. When the Commission
decides that they can permlt the net voldage or net depletion
of gas from the Weber, then the Commission has on 1ts hands
a gquantity of depleted gas which can be disposed of. Now as
to the manner in which that gas i1s disposed of, 1t's best to
utilize it for domestlc or 1ndustrial purpcoses or plpeline
sale. I would say that the net gas which the Commission con-
slders 1t can afford to be depleted from the field we ought to
do all we can to get 1t into a pipeline, but I don't think
that putting it in the ground for some indefinite future pur-
pose under circumstances where there 1s substantial question
whether you would ever get 1t back constitutes a useful dis-
position of the gas. I would say that you are just as well
off burning it in the flrst instance.

Q. Your answer can be made shorter than that, can't 1t?

(Whereupon the reporter read back the last guestion.)

Q. That 1s in your recommendations today.

A. My answer, counsel, 1s that unless the gas is put
back Into the Weber to accomplish the conservation of oll
purposes, then no credit should be given. I think that 1s a

more direct answer to your question.
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_ Q. In your statements here you have recognized water
flooding and pressure maintenance as the ultimate thing in the
field, haven't you?

a. Yes, sir.

& Is there any reason why there should be the earliler
efforts to do 1t by gas injectlon when ultimately you have got
to go to water injectlon to get the best recovery possible?

A. Well, counsel, the answer to your question can't be
glven 1n a simple statement, but I would say this to you: That
to lose the gas from the Weber would be to commit waste,
particularly if you can see that thils field can be water
flooded because you will need the gas at that time Just as you
need 1t now.

Q. Well, isn't the ultimate determlination of the injec-
tion into the Weber whether or not it can be done on a com-
mercial basis that will make it worthwhlle? In other words,
isn't there a point where the cost of putting that gas back
in the ground 1s going to be greater than the recovery that
can be made by the use of injection?

A. Counsgel, that day may come, but I don't see 1t in
the near future so long as 22 mlillion feet a day are used up
for lease operation, I think maybe the Weber sand will run
out of gas in the field before all the o0il that could be
recovered is recovered.

Q. But it's going to go into tremendous equipment for
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compression and Injection,

A. Not necessarily, Mr. Knowles. I would think this
Commission and this Jurisdiction over the field could hold
all these operations within reasonable bounds, and whatever
order it writes today is always subject to a review.

Q. Then you don't see any solution except to put this
gas all back 1nto the Weber until such time as the Commission
recognizes that the cost of 1t is much greater than the
results to be obtalned?

A. I think generally, and a brief answer, yes.

Q. But that would be improved 1f there was a unitiza-
tion here?

A. I don't think there is a person in the room who
wouldn't agree with the counsel on that.

MR, KNOWLES: Thank you.

CHAIRMAN DOWNING: I think now we have had enough
cross examlnation, I don't want to 1limit you but I do want
to get through, unless there is somethilng very important.

MR. SULLIVAN: Well, it may not turn out to be
important, but my curiosity 1s aroused. My name 138 R. W.
Sullivan; I represent the Sharples 0il Corporation.

BY MR, SULLIVAN:

Q. Dr. Kaveler, did your current employer and my ex-

employer not inform you prior to this hearing that they went

through thlis same procedure and thils same recommendation two
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or three times last year?

A. Well, they didn't inform me, but 1f they repeated
the performance I bellieve thelr hope is Justified.

Qs Did you not acqualnt yourself with the transcripts
of the hearings that were held 1in July, August, and November
of 1955 1in this cause?

A. Well, counsel, I am Just too high-priced to spend
my time reading things like that.

Q. Then you are unaware as of the day you step on this
stand that this same presentation and this same recommendation
was substantially made to the Commlssion on two or three
occasions last year?

A, Well, I understand that that 1s the case.

Q. Then 1t's quite obvious that the Commlission did
not act on that recommendation prlor to thils time?

A. I hope the Commission will take a different view
at this time.

MR. SULLIVAN: That 1s all.

(Witness excused.)

MR, WOOLFOLK: That concludes our case,.

MR. FREEMAN: Just as a matter of procedure, Judge,
can we make all records of previous hearings on this matter a
part of thils hearing?

CHAIRMAN DOWNING: All previous records?

MR. FREEMAN: Yes, sir.
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MR. ROBINSON: I object to that for the simple and
personal reason I wasn't here when thosgse hearings were held.

I don't know what those witnesses saild or what might be opened
to cross examinatlon, and I don't think it should be made a
part of this record.

CHAIRMAN DOWNING: I think previous hearings can be
made a part of the record 1f they are called to our attention,
but not to put in an anonymous record, if that 1s the basis
of your obJection.

MR. ROBINSON: That is the basis of my objectlon.

MR. WOOLFOLK: Mr. Chairman, all of the operators
were represented at all of the previous hearings. If counsel
was not present that is not necessarily of concern because
all of the parties in Interest were represented. We would
like to have those transcripts made a part of this record by
referenée.

CHAIRMAN DOWNING: What is it you want made & part
of this record?

MR, WOOLFOLK: All of the transcrlipts of the previous
hearings in connectlon with Cause No. 2.

CHAIRMAN DOWNING: Well, we have been having
hearings here for ten years.

MR. WOOLFOLK: I understand that, sir.

CHAIRMAN DOWNING: Can't you be more definite than
that?
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MR, WOOLFOLK: All of the ones that took place last
year then, starting with the July 14 hearing.'

CHAIRMAN DOWNING: How about that, 1s that objection-
able?

MR. ROBINSON: I think procedurally it's obJection-
able and I won't withdraw my objection for that reason.

CHAIRMAN DOWNING: I think 1f there 1s objectlon
they ought to be introduced so that counsel can object

specifically to anything he wants,

MR, ROBINSON: That is right.

MR, WOOLFOLK: We will pass 1t for the present.

MR. FREEMAN: Judge, wWe don't want to pass 1t. We
will get them and introduce them individually.

MR. ROBINSON: May we have time then to examlne the
transcripts to object to that part that is not relevant in the
present hearing?

CHATRMAN DOWNING: Yes, if you have them there and
you want to go through them.

MARTIN HEGGLUND
called as a witness on behalf of Stanolind 011 and Gas Company,
belng first duly sworn, upon his ocath testified as follows:
DIRECT EXAMINATION
BY MR, ROBINSON:
CHATRMAN DOWNING: The witness 18 qualified unless

there 18 objection. Proceed.
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MR. ROBINSON: Before calling on this witness to
testify, I would like to explain the poslition of Stanolind in
this matter. In the main we concur with everything Mr. Kaveler
has said with respect to unitization and use of reservolr
energy, but our recommendation is directed solely to the amournt
of gas which may be produced from any well in the field, and
contrary to Mr. Kaveler's recommendation it would be a gross
gas production. It would contemplate the proper use of the
gas in producing the oil in the first instance and would not
necessarily benefit those operators in the fleld who are
fortunate enough to be situated in such manner that they can
reinject gas and thereby obtain additional credits over and
above that which is allowed the other operators in the field,
Now Stanolind's position 1s such that 1t can reinject 1ts gas,
but basically that does not change our recommendatlion because
we think that this Commission, if 1t makes an order regulating
that field, should predicate it upon some legal and proper
baslis and we believe that a gross gas production 18 the proper
order for this Commission to make. Now as I say, we further
believe that these operators who are injecting into the
Entrada may be storing gas 1n a place, on the spot storage,
where it can be used in any type of operation which 1s engaged
in in this field, and we think that 1s entirely proper rather
than blowing or wasting or venting the gas; that it's better

to be stored. But the storage of gas is not a part of our
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baslc order. We recommend a gas allowable per well of 350,000
cublc feet of gas per day, and that 1s a gross order,

CHAIRMAN DOWNING: 350,000 cubic feet per day?

MR. ROBINSON: Yes, sir. We do not make any recom-
mendation as to an oil limit because we think that it has no
relation to the questions of waste which exlsts 1in this field
or the prevention of waste. Now we will hurry through our
testimony because in part it is designed to show the very
things which Mr,Kaveler has already testifled to.

Q. W1ll you state your name please.

A. Martin Hegglund.

Q. What'!s your capacity with Stanoclind?

A. I am District Engineer for Stanolind in its Casper
District. I might add that Rangely 1s within this district.

Q. And how long have you been studylng the engineering
information obtained by the development and operation of
this field?

A. This goes back to about 1946.

Q. I might ask you first before we get into Stanolind's
recommendation, has Stanolind recently done anything on its
own account to cut down the amount of gas which may be produced
from the Rangely PField?

A. Yes, we have., During the months of March and April
we Installed an 2dliticnal compressor on our L, N. Hagood

lease, which will handle about 2,000 MCF of gas per day. We
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have already recently run liners in two wells adjacent to our
L.N. Hagood injection well with the 1dea of controllling the
amount of gas from those wells and to more efficlently use the
gas. I might add that the cost of Just this work alone 1s
very close to $200,000,. |

Q. You did that on your own leases to prevent the
increagse in the amount of gas which might be producéd from
such leases 1n the absence of any order of the Commission
requiring you to?

A. Yes, sir.

Q. Let's turn first to the Exhiblt 1 in the folder which
I have handed to each of the Commissioners and we will put the
blg one on the board. That was prepared by you?

A. Yes, it was,

Q. And what is 1t designed to show?

A. It's a diagram that is desligned to show the basle
fundamentals of what happens when you produce oll and gas from
a reservoir. It's entitled, "Reservoir Voidage Per Barrel of
Stock Tank 01l Compared with the Producing Gas-0il Ratio,"

Now let me elaborate a 1ittle bit. If we produce a stock
tank barrel of oil, which 1is measured at the surface, at the
current solution ratlio, which approximates 200 cublic feet per
barrel under the current reservolr pressure, you would void
1.14 barrels of snace in the reservolr. Now then let's gee

what happens whel we start to produce a little gas 1n addition
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to what is in solution. Let's look at a 500 to 1 ratlio well.
The reservoir voidage of that gas over and above the solutlon
ratlio is equivalent to about 0.94 barrels of space in the
reservolr and, of course, your barrels of stock tank oill still
occuples 1.14 barrels of oil in the space. Thus a barrel of
oll that 1s produced under those conditions vacates space 1in
the reservolr about equal to 2.08 barrels. Let's go on up
here to the 2,000 to 1 ratio well. Your barrels of atock
tank o1l atill vacates, in so far as the oll 1s concerned,
1.14 barrels in the reservoilr, but as far as the gas 1s con-
cerned 5.5 barrels of reservoir space. This can go on with
increased ratlos, this progression could go on and on and on.

Q. What this chart shows 1s Just the visual representa-
tion of the fact that the low ratio wells do not use as much
gas or reservolr energy 1n producing thelr oill as do the high
ratio wells?

A. That is very obviocus by this comparison.

Q. Now is that a part of the material which you consid-
ered 1n arriving at a determination that the Commission's
order should relate itself to the conservation of gas?

A. It's clear to me that what is involved here 1is the
congervation of gas.

Q. But as an energy for the production of o01l?

A. That is correct.

Q. Now would you turn please to your chart 2. Did you
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prepare chart 27

A. Yes, sir.

Q. What d4id you prepare that chart to demonstrate?

A, The purpose of Chart No. 2, or Exhibit No. 2 as it's
marked here, 18 to look at the Rangely Fleld from a rather
broad manner, and therefore we have looked at 1t from a
statistical approach. In other words, let's look at this
field from the standpoint of what kind of wells we have got
in the fleld, how much they are producing, both from the
standpoint of o0ill and gas. |

Q. On the left hand column there you have the number of
wells. 1Is that line designed to look across the chart at any
place and see the number of wells you have reference to?

A. We have a column here marked "Cumulative Number of
Wells". We have a scale, and on the bottom is marked "Gas-011
Ratio"., As a matter of clarification, what 1s marked 2 would
be a 2,000 to 1 gas-0il ratio; what is marked 10 would be a
10,000 to 1 gas-01l ratio.

Q. Say you look here and go up until you hlt your line
there on the graph, how many wells approximately would there
be that are producling at a 2,000 or less ratlio?

A. At a 2,000 or less ratio it would be about 130 wells.

Q. So that the most of the wells in the fleld are pro-
duclng at less than 2,000 to 1 ratio?

A. Yes, I think actually the number 1s 150,
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Q. And the ratio does run up as high as 22,000 cubiec
feet per barrel?

A. There are gas-o0ill ratlos in that magnitude, yes.

Q. Now on the chart on your right, what can you gather
from that?

A. The chart on the right represents a reproduction of
April statistics, it's the April production as a basis. I
have plotted here the cumulative dally oll rate in thousands
of barrels per day, again verzsus gas-oll ratic. The curve in
green represents a comparison of the amount of o0il produced
from wells above & given ratio. Likewise fthe curve in brown
represents the amount of gas produced from all wells above
a given ratio.

Q. Now Just for the purposes of illustrating to the
Commission there, 1f you pick a ratio say of the wells pro-
ducing at leas than 1,000 to 1 ratiec, how much of the oil
from that field are they producing?

A. Let!'s enter in the chart at the point 1, which would
be about half way, about 40,000 barrels a day.

Q. So that half of the oil from that fleld 1is coming
from the wells that produce at the ratio of 1,000 to 1 or less?

A. That is right.

Q. Now about how much of the gas are those wells pro-
ducing?
A. Letits o vp to the same point on the gas curve, it
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would be about the middle of this curve here, roughly 120
million cublic feet of gas per day.

Q. S0 they are producing half of the oil and very sub-
stantial quantitles of the gas?

A. Yes. The total gas production 1s in the order of
150 million cubic feet per day as compared to 120 million
cuble feet. There is 30 million difference.

Q. So agaln 1t's Indlcated to you that if you have some
limitation upon the quantities of gas which the wells may
separately produce that you are golng to impose a limitation
of some kind on the high ratic wells, which would benefilt
the ultimate recovery from this fleld?

A. It certainly would.

Q. Giving all factors proper weight, what did your
company come up with as a recommended quantity for such
limitation?

A. We are recommending that gas production, and I mean
gross gas production, be limited to 350,000 cubie feet per
day per well., We are suggesting that 1t be administrated on a
battery basls in that your gas controlled in the field 1is
measured on a battery basis. We are recommending no top limit
on oil,

Q. Would that also provide the operator some flexibility
on thelr own operations 1n conserving the gquantlty of gas

which might be produced?
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A. Yes. The process of the battery basis would permit
that operator to produce that oil in the most efficlent manner
within that battery.

Q. Would you turn now Lo your Chart 3 please. Now this
1s very simllar to an exhibit which was introduced by the
California Company, is it not?

A. It's very simllar. We do have a 1little projection
into the future.

Q. Pick out the point on that chart which would corres-
pond to the time as of now, the date of this hearing.

A. Here 1is the month of June at thils point here.

Q. Agaln the red indicates the injected gas?

A. The red indicates the gas that is belng injected
regardless of the point at which 1t 1is being injected. 1In
other words, it lncludes both the Weber inJection and the
Entrada inJection.

Q. The Entrada belng only a small part presently?

A. That is right.

Q. And the green 1s the fuel, sales, and shrinkage?

It's the fuel, sales, and shrinkage as now experli-
enced in the field.

Q. And the yellow 1s the non-utilized or flared gas?

A. That 1s right.

Q. Have you made a computation based upon your recom-

. mendation and what 1ts impact would be upon the production
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from this field, both as to oll and gas?

A, Yes, I have.

Q. Do you express that as an opinlon?

A. It's an estimate based upon many calculations.

Q. What did your estimate as to the future production
of gas lead you into please, sir?

A. I estimate that the field production will immediate-
ly be reduced to something like 74,000 barrels of oil per day.
In so far as gas, I estimate that it will reduce the gas pro-
duction from something llke 150 million cublce feet per day
down to something like 122.

Q. Now under your recommendation, assuming that the
present compressor capacitles are continued to be utilized,
how much flare gas would there be?

A. I estimate about 11 million cubic feet per day.

Q. Have you prepared another chart to lndicate percent-
agewlse what these various uses of the gas would amount to?
Walt a moment, before we go to that, I observe there 1is a
8llght increase in this amount of gas which might be produced
from say 122 million to around 126 million over the period
of six months. Why do you indicate that the amount of gas
might possibly increase under your formula?

A. Well, let's look at it this way: If all the bat-
teries in the fleld were presently up to this 350 MCF limit,

that would be a flzt line, there would be no increase. There
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are a few leases in the field, however, which cannot produce
the 350 MCF per well, and we can foresee a slight increase in
total gas production, consldering that those leases willl
increase.

Q. But not a significant increase and it might be even
less?

A. It will not be significant, no.

Q. Now would you turn to your Chart No. 4 which indi-
cates percentagewlse the disposition of gas in that fleld.
The whole circle is all the gas, I take it?

A. That is all the gas.

Q. You are employing the same colors that you used on
the previous charts?

A. The same colors.

Q. So you have gas injection of 73%, shrinkage and fuel
is 17%, and now what does that flare amount to?

A. 9.1% of the total. It's this area in yellow.

Q. Bagsed on the industry experience, it's not a high
percentage of gas to be flared in the production of an oll
field, 1s 1t?

A. That is a reasonable value in the light of the
Industry experience.

Q. And less than the percentage of gas flared currently

in the State of Texags?
A. In the State of Texas your statistics indlcate that
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for o1l field reservoirs your gas flare is something in the
order of 15%.

COMMISSIONER VAN TUYL: Isn't the State of Texas
noted for its high gas-oll ratio wells?

THE WITNESS: The State of Texas is like any other
state; they have a wide range on gas-oll ratios. I know there
are flelds in Texas with low gas-oll ratios and there are
fields 1n Texas with high gas-oll ratios.

Q. Now would you turn to your Exhlbit No. 5 please.
Now, sir, 1f we assume everything that Mr. Kaveler has said
with respect to the use of gas in producing the oil is cor-
rect, have you prepared some actual summaries of production
figures for the month of April, 1956, to indicate the manner
in which the operators within that fileld are using the gas
which they have under thelr leases?

A. Yes, I have,

Q. Those figures on the left indicate the barrels of
0il produced?

A. Yes.

Q. And the name clear over on the left i1s by each of
the named companies?

A. This 1s each of the respective operators in the field.

Q. And the next figure to the right would be the gas
produced in MCF?

A. The gas production in terms of MCF per day, that is
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thousands of cubic feet per day.

Q. Then the produced gas-oil ratio, is that a gross
ratio?

A. The produced gas-o0ll ratio 1s the gross ratio; it's
merely the gas prcduction divided by the oill production.

Q. In other words, 1f you take the total MCF of gas
produced and divide by the total number of barrels of oil,
you come out with the number of cublc feet which each operator
used in producing a barrel of oil?

A. That 1s right.

Q. Now then that has no reference to reinjection of gas?

A. No reference to injection.

Q. Now the net gas-oil ratlo, in what manner is that
arrived at?

A. That is subtracting from the total gas production
the gas that is injected into the Weber, so it's really the
net depletion gas-oil ratio that Mr. Kaveler was speaking about.

Q. What 1s the far figure on the right hand side of the
chart?

A. The far figure 1s the flare gas-o0il ratio as deter-
mined for the month of April.

Q. That is the number of cublc feet of gas flared for
each barrel of oill produced?

A. That is correct.

Q. Now Af you =ay that you are practicing conservation



if you produce a barrel of oil and use the least number of
cublc feet of gas in doing it, who has bheen most effectively
using the gas under their leasges?

A. Let's Just put them down on the chart.

Q. All right, Just 1list them.

A. On the first 1ndex here we will put Stanolind 1,
Phillips 2, California 3, Texas 4, Sharples 5. I ignored those
miscellaneous leases for which the gas is not collected anyhow.

Q. Now 1f you reduce 1t to a net under the assumption
that hls interpretation that 1t ought to be a net figure
instead of a gross filgure is correct, how do they come out?

A. On the net gas-o0il ratio, No. 1 is the Texas Company,
No. 2 Stanolind, No. 3 California, No. 4 Phillips, and No. 5
Sharples.

Q. All right, now on the flare gas, let's have another
look at that.

A. Texas has the least flare per barrel of o1l produced,
Stanclind 1s next 1n No. 2, No. 3 1s Phillips, No. 4 is
California, No. 5 is Sharples.

CHAIRMAN DOWNING: What do you mean by "net gas-oll
ratio"?

MR. ROBINSON: The net gas-o0ll ratio would be the
amount of gas which is produced and giving credit for the
amount of gas reinjected.

Q. So that in the groas gas-oll ratio, the California

- 108 -



Company, this great advocate of conservation, ran in place;
and the net gas-o0ll ratio they still placed; and in flared
gas-0ll ratlo they ran out of the money?

A. They ran out of the money.

Q. Now, sir, would you turn your attention to Exhibit
No. 6. You prepared Exhibit No. 62

A. Yes, sgir.

Q. What basic data did you use in its preparation?

A. I used the March gas-oll ratio data for the field;
that belng the very latest data that was available on the day
this map was prepared.

Q. In general do ycu find areas of high gas-o0il ratios
in the areas surrounding the injectlon wells?

A. Yes. I might add to the Commission that this 13 a
gas-o0il ratio map. It represents the 1ndividual gas-oil
ratios by wells, and you do find, in answer to your gquestion,
high ratio areas around your injJection wells. That might be
emphasized by the fact that we do show 1in red all ratios in
excess of 5,000 t0 1. By red we mean the red flag,

Q. Does that indicate to Stanolind that in this dis-
persed gas 1njectlon program that there 1s golng to come a
time when 1t cannot be continued?

A, It's certainly becoming difficult. We are at or
very near that time.

Q. In ycur opinion it's not in the remote future but
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at some time soon when this fleld, i1f they are continued to
prévent the distortion that is indlcated on that map, that you
are going to have to abandon the Weber injection?

A. We certainly have to recognize that possibility.

Q. Now 1f that time comes, you would be willing to
investigate Entrada injection, I assume?

A. I would have to.

Q. So that a part of your recommendatlion would be that
the gas may be reinjected elther into the Weber or into the
Entrada?

COMMISSIONER VAN TUYL: Or into a pipeline.

Q. Yes, or into the pilpeline.

A. I think we have to loock at all sources of injection
realistically. However, the Weber situation will be quite
critical, and like I say perhaps impossible here,

Q. Well, in the absence of unitization and assuming
varlious ouwnership of the various tracts 1n that fileld, it
indicates to you that you Just can't continue to inject this
gas, doesn't 1t?

A. That 1s right.

Q. If T may summarlize, 1s 1t your recommendation that
there be but one limitation placed upon the production from
this field, and that 18 that each well be gilven credit for
350,000 cuble feet of gas per day and no more to be adminis-

tered on the lease hasls?
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Yes, sir, on a battery basis.

On a battery basis?

o N

Yes, sir,

Q- Will such an order as that both tend towards the
prevention of waste and tend towards the protection of the
rights of the various owners of the reservoir?

A. In my opinion it will do so better than any rule
proposed today.

MR. ROBINSON: You may cross examine. We offer in
evidence all of the exhlbits.
CHAIRMAN DOWNING: If there 1s no objection they
will‘be recelved.
CROSS EXAMINATION
BY MR. WOOLFOLK:

Q. First of all, Mr. Hegglund, does the storage of gas
in the Entrada 1n any way influence the recovery of oil from
the Weber?

A. The storage of gas in the Entrada? It has no effect
upon the o0ll from the Weber.

Q. Does it in any way retard or tend to retard the
decline 1n reservoir pressure in the Weber?

A. I suppose 1f you inject 1t back into the Weber as
compared to injecting into the Entrada 1t would affect the
Weber pressure and the Weber pressure would decline a l1llttle

faster.
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Q. Would you turn to your Exhibit No. 4 please. Mr.
Hegglund, at the bottom of that exhibit you show gas injection
1n storage of 90 million cuble feet and possible flare of 11
million cublc feet. Isn't 1t qulite possible that those two
could be added together and come out as 101 under the possible
flare?

A. My whole concept was based upon the idea that the
operators would use thelr present faclllties to take care of
that gas, whether 1t be for storage or sales or any other dis-
position.

Q. In other words, when you made that recommendation
you were not aware of the fact that under this type of order
the California Company will not use its injection facillities
to return the gas, 1s that correct?

A, Well, you are telling me that now.

8. I am asking you 1f you were aware of that when you
made your recommendation?

A. I have known all the time that the California Company
leans toward weber injectlon.

Q. But did you know that the California Company would
not use 1ts iInjection facilities in the future 1if this type
of order that you recommend 1s 1issued?

A. Well, I can't make their declsions. If that 1s what
they want to do I gusss that 1ls the situation.

MR. WOOLFOLK: That 1s all.
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BY MR. FREEMAN:

Q- Mr. Hegglund, on your recommendation you say 350,000
on a battery basis. Were all your calculatlions made on that
basils, these charts?

A. They were made on a battery basis, assuming that
the operator would produce within that battery progressively;
that 1s he would produce starting with the low ratio oil and
then progressively go up to the high ratio oil.

Q. Is it reasonable to assume that at lease lines that
operators would not necessarlly produce that way in order to
protect themselves against drainage?

A. I would assume that the operators would take some
due diligence there. It 1s possible that they might produce
higher rates. The effect of it would be though you would
probably produce less oill so you would have a compensating
factor,

Q. But as a practical matter your flgures are ldeally
sltuated; in other words, they represent how you would produce
it under a unit as opposed to how you would produce it under
separate ownership?

A. They are not strictly 1deal, they were made with an
effort to be fairly realistic about the whole thing. They
will do this: They will establish the highest rate of oil
possible., In other words, my 74,000 barrels of oll is on the
high side.

- 113 -



Q. These charts that you show us of the gas-oil ratio
figureé, the relationship might not be accurate either, is
that true? |

A. You can't pinpoint it, but that is my best estimate.

Q. That is your best estimate on an 1deally produced
fleld. In other words, taking the lowest gas-oll ratio and
then higher and higher on each battery?

A. If you were to operate under those rules, and if you
were to operate competitively, you wouldlcertainly try to
produce that oll from the lowest ratio possible; otherwise,
you would be penallzed on your oill, so therefore I think 1it's
fairly realistic.

Q. Isn't 1t alsc true that you might try to operate
your lease line wells at a higher oll ratio even though you
would be at a higher gas-o0ll ratio in order to protéct yourself?

A. Oh, 1t more or less depends on the operators own
feelinga. I don't think we would.

Q. Now on a battery basls, if you have 350,000 to each
well on a battery basis and you have no oil limit and you are
allowed to move that gas around as you so choose, couldn't an
operator that has a particularly low gas-oil ratio well produce
the drainage from another operator?

A. If you will re=call that voldage chart -- I will put
it back up on the board and I think it will help me answer

that questlon. The bar graph, may I refer you to the bar graph.
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The low ratio well depletes a little over a barrel of space
for each barrel of oil produced. The higher ratio wells
deplete gas voldage along with that oll. ZLet's Just assume
you have got a well producing at & rate of 400 barrels per
day at the solution ratio. That well would deplete close to
500 barrels of reservoir space. This well over here, pro-
ducing at the ratio of 1,000 to 1, would be depleting some-~
thing 1like 4 times 4, 1600 barrels of space. Actually it's
the high ratio well that is causing the voidage and causing
the drainage.

Q. It's not the fact there would be no 01l 1imit placed
on any of the wells, 1s that right? I have here a mimeographed
statement of yours of July 14, 1955, in which you stated, "As
an aid to protecting correlative rights, we feel that the top
individual ol1l 1limit of 350 barrels of oll per well per day
should be established by the Commisslon." Have you changed
your opinion?

A, I have in this respect. I reserve the same right as
Mr. Kaveler, thlis drainage problem came up at that time and
we made a rather elaborate study and presented our evidence
There at the November hearing, and our November hearing
represented our thoughts on drainage.

MR, FREEMAN: That 1s all.
BY MR, KNOWLES:
Q. Mr. Hegglund, that testimony of yours about the wells
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surrounding the injection well indicates, does it not, there
is a very substantial cycling and recycling of the gas that
1s Injected into the Weber?

A. In 2 sense, yes. You can't go on forever injecting
gas in a given well without that gas reaching the injection
wells. At some time in the future there 1is some cycling
taking place.

58 And that is one of the problems that you say 1s
golng to have to be met very soon so far as injection into the
Weber 1s concerned?

A. That 1s one problem. We have also got the problem
of that imbalance in the reservolr due to the injection of
your gas,

CHAIRMAN DOWNING: I understand your formula would
produce for the fileld about 74,000 barrels a day?

THE WITNESS: Yes, sir,

CHATRMAN DOWNING: It's my understanding that the
formula presented here by the California Company would be
about 64,000, Am I correct in that?

MR, WOOLFOLK: About the same thing.

THE WITNESS: There is one basic difference. The
California formula would in effect, for all practical purposes,
put no ceiling on your high ratio areas. In other words, 1t
would be & matter of buying and buying compressors to produce
more and more gas and more and more oil. It's a snowballing

affair,
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CHAIRMAN DOWNING: But the end result 1s the game?

THE WITNESS: The end result appears to be about the
same, yes, Mr. Downing.

MR. FREEMAN: I Just have one more question. I
believe it was gtated at one time that your formula was pro-
posed to be admlnistered on a well basis and at another time
I belleve on a battery basis, Could you clear us up on that?

THE WITNESS: On a battery basis 1s the intention.

CHAIRMAN DOWNING: On a battery basis?

THE WITNESS: A battery basils,

CHAIRMAN DOWNING: Are they both battery basis?

THE WITNESS: Oursa 1is the battery basis and I don't
believe the California Company speclfically stated,

MR, WOOLFOLK: It's per well basis.

CHAIRMAN DOWNING: That makes quite a bit of 4if-
ference.

MR, WINTERBURN: You get credit for injectlon wells
in this 350 MCF per battery per well in your battery or lease?

THE WITNESS: This thing 1s being applied to the
Weber reservoir now, and we are applying it on a gross basis,
We would have no objection to injection wells getting credit
for gas and oll.

MR. WINTERBURN: That is included in your proposed
order?

THE WITNESS: Dld you have one wrltten out as the

proposal?
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*MR. ROBINSON: No, that was the California's pro-
posed order and they give credit to the wells used for inJjec-
tion purposes.

MR. WINTERBURN: Isn't 1t in yours too?

MR. ROBINSON: We haven't suggested an order.

_ MR. WINTERBURN: Would you suggest injection wells
be given credit?

MR. ROBINSON: The witness just said he would think
it would be fair. I have no reason to quarrel with the witness,
BY MR. SULLIVAN:

Q. Mr. Hugglund, will you refer back, without necessar-
ily putting it up to your racing form exhibit, that was
Exhibit No. 5, 1n which Sharples on & muddy track ran fifth
in each category. You don't have to put it up, you remember
i1t better than I do I dare say. Now you also remember, do
you not, the demonstration that Exhibit No. 6 contained?

A. I do.

Q. Isn't there a surprising correlation and a simple
one between the position of Sharples on Exhibit No. 5 and two
high gas-01l1 ratio areas that are demonstrated on your Exhibit
No. 67

A. Yes, there 1s a similarity. The similarity is the
combination of two factors; one, the gas lnjection, and 2, the
natural location of the Sharples leases.

Q. In your opinion is not the Sharples position on
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Exhibit No. 5, as you categorized the various positlons there,
directly a resulft of the Weber gas injection program on the
leased basis?

A. Only in part. As I said, it was the comblnation of
two factors.

Q. What proportion would you estimate?

A. I have no way of.giving you a flgure.

Q. A substantial proportion?

A. I think 1t could be called substantial,

MR, SULLIVAN: Thank you.

BY MR, KIRGIS:

Q. Mr. Hegglund, may I ask a question. You were asked
a moment ago by Mr. Winterburn about credit for Weber injec-
tion., I think I misunderstood at one tlme or another, As I
understood 1t, you proposed 350,000 on a gross basis?

A. Yes, sir.

Q. Wouldn't that necessarlly mean that there would be
no credit allowed for Weber inJection or anything else?

MR.‘ROBINSON: Sir, he didn't say credit for Weber

Injection, he sald a credlt for Weber injection wells, and its
allowable might be transferred to another well,

Q. That 1s the only instance then in which credit would
be concerned, is that right?

A. Yes, sir.

COMMISSIONER VAN TUYIL: Witnesses for both the

- 119 -




California Company and Stanclind have recommended that'credit
be given the injection wells, yet no formula has been sug-
gested as a basis for allowing credit to these wells. How
much should they be permitted?

THE WITNESS: We give it the maximum, that 1s 350
MCF, and let the other wells on that lease make 1t up if they
can.

MR. WOOLFOLK: OQur proposed order 1s specific on
that too, sir. We propose that the credit be allowed 250
barrels of oil and 150,000 cubic feet of gas on the same lease
and on the same area.

CHAIRMAN DOWNING: Any other qguestions?

(Witness excused.)

MR, ROBINSON: That 1s all we have to offer on
behalf of Stanolind.

CHATRMAN DOWNING: All right, next we would like
to hear from Texas-Union Pacific.

MR, KNOWLES: I wonder if we could have about a
5-minute recess to have a little discusslon among ourselves,

CHAIRMAN DOWNING: Should we proceed with Phillips
or wait?

MR. KNOWLES: Well, you can go ahead with Phillips
and we will walt until you get through. I thought perhaps
you would have a recess during the afternoon is all.

CHAIRMAN DOWNEHG: We will recess for five minutes.

(Whereupon a short recess was taken.)
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CHAIRMAN DOWNING: All right, come to order please.
MR. KNOWLES: Mr. Downing, we won't take time by
putting on a witness, but we have here a suggestion of an
order, merely that latter part of your orders in which we
have, as you will notice, set forth the following: "In order
to prevent the blowing and releasing directly or indirectly
into the open air of an unreasonable or excessive amount of
gas, the maximum blowing and releasing directly or indirectly
of gas attributable to all wells producing from the Weber
Reservoir on any one lease shall not durling any one month
exceed an amount in cublc feet determined by multiplylng the
number of barrels produced from such lease by 300. All gas
produced in excess of such amount (hereinafter referred to as
"excess gas") shall be put to a beneficial use. In the event
excess gas 1s:
1. Used for fileld operations, or
2. Sold, or
3. Injected into the Entrada or other formation
for storage, or '
4, Injected into the Weber formation,
or is disposed of in any one or a combination of two or more
of such manners, it will be deemed that "excess gas" has been
put to a "beneficial use", as that term 1s used herein.
The maximum production of oil from all wells pro-

ducing from the Weber Reservolr on any one lease during any
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one month shall not exceed an amount in barrels determined
as follows: The number of wells on & lease times the number
of days in the month times 300.

Any well used as a gas injectlon well shall be
included, for calculation purposes hereundef, as a producing
well on such lease.

MR. WOOLFOLK: Mr. Knowies, may I ask you a2 gquestion
about your proposed order? Under the proposed order that you
have suggested, would the Commission have any assurance that
any gas would be reinjected intoc the Weber?

MR, KNOWLES: No, sir, I don't think s0 necessarlly.

MR, WOOLFOLK: Thank you very much.

MR. KNOWLES: Of course at the present time there is
injection in the Weber under our program and it will continue
for some conslderable length of time, but depending on the
future studies we might ultimately drop all Injection into
the Weber, and we do want to sell gas.

COMMISSIONER BRETSCHNEIDER: How long would the
future study period 1likely to last?

MR, KNOWIES: We have suggested there be another six
monthe of study for the Entrada,

CHAIRMAN DOWNING: As I understand it, you present
this without any additional evidence?

MR. KNOWLES: We would be glad to put on a witness

if anybody wishes to make any lnquiries, but we thought that
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for the purpose of shortening the hearing we would not put on
a8 case and then submit the order.

MR, WOOLFOLK: We have no questions.

CHAIRMAN DOWNING: I don't think we will need it but
if you want to you have the opportunity. That is then all at
the present time, at least, of the Texas-U.P. Now that leaves
next the Phillips Company.

MR. KIRGIS: Gentlemen of the Commission, we will
follow the procedure with the permission of the Commission of
having the witness propose an order rather than merely having
one that is expounded by the attorney and ask the witness to
Justify that order as he proceeds.

JACK TARNER
called as a witness for the Phillips Petroleum Company, being
first duly sworn, upon his oath testified as follows:
DIRECT EXAMINATION
BY MR. KIRGIS:
Will you state your name please for the record.
Jack Tarner.
What 1s your employment, Mr. Tarner?
I am employed by Phillips Petroleum Company.

Have you testified in these proceedings before?

» & p O = P

I have.
MR. KIRGIS: May his qualifications be accepted?

CHAIRMAN DOWNTNG: Oh, yes, there's no guestion
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about his qualifications.

Q. You are a Petroleum Engineer, are you not?

A. Yes, sir.

Q. You are familiar, are you not, with the Rangely
Fleld, Mr. Tarner?

A. Yes, sir.

Q. From your study of the present conditions in the
Rangely Field, do you have a proposal for the basic ingredient
of an order which might be entered by this Commission?

A. Yes, sir.

Q. Will you state what that proposal is.

A. I suggest that the o0il allowable per well be estab-
lished at 300 barrels per day.

COMMISSIONER VAN TUYL: Do you have a copy of the
proposed order which we c¢an examine?
MR, KIRGIS: It is not in writing.

A. That a 1limiting gas-oil ratio of 1,000 cubic feet
per barrel to be allowed. This means that each well 1n the
field would be permitted to produce daily 300,000 cubic feet
of gas. T suggest that the Commission plan for testing of
each ﬁell every slx months, and that from the results of
those tests, which should be wltness tests, the allowable
would be determined. If a well produces with a gas-o0ll ratio
of 1,000 cublc feet per barrel or less, it wlll be assigned
an allowable of 300 barrels. If it produces with a ratio in
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excess of 1,000 cubic feet per barrel 1ts allowable would be
calculated by multiplying 300 barrels per day by 1,000 over
its test gas-o0il ratio. Those allowables so calculated would
be set forth on a schedule and each operator would then, to
hls best abllity, produce exactly that allowable out of each
well during the period during which this particular production
test applied, say during that six months.

COMMISSIONER BRETSCHNEIDER: During the period
between tests?

THE WITNESS: That 1s right, between tests. That
for policing purposes or administrative purposes, operators
could use a battery or a lease measurement of stock tank oil
produced and gas production, but the basic order would be one
intended to have a per well allowable and the operators try
to produce that aliowable out of each well as best they can.

Q. You mean by that that you would not be allowed to
average the production from wells in a particular battery?

A. No, sir. Each well would have a given allowable
and it would be set forth on a schedule.

Q. And the total would then be reached which would
operate through the battery method of administration, is
that correct?

A, That is correct.

Q. What objection do you have to operating your formula

or any other on a strict battery basis?
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A. There 1s no control under the battery or leage
a2llowable system on individual well productions and an operator
may with a large lease take all his o0il out of a line well,
and if there are to be any restrictions it should be therefore
on a per well basis.

Q. That would result in protection of the correlative
rights in the field 1n your Judgment?

A.  Yes, sir. '

Q- Will you explain to the Commission the effect of
your order on 0il production and also upon the production of
gas in the field?

A. We have gone through the April report and deter-
mined that with this order in effect the production from the
field would be 56,700 barrels of oil per day and the gas
production would be 84 million cubic feet per day.

Q. Have you made those calculations by examination of
the data regarding the individual wells within the field?

A. It was made on each well.

Q. And the figures you have glven are the cumulative
totals, 1is that correct?

A. Yes, sir, that 1s correct.

Q. What, under your plan, would be the limitations,
if any, upon the use of the gas which may be produced?

A. There would be no limltatlions on the use of that gas.

Q. Can you give a Jjustification for a gas-oil ratio of
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1,000 to 1%

A. Yes, sir.

Q. What is that?

A. In a solution gas drive field it usually takes the
gas from three barrels of 01l in the reservoilr or the gas
from a 1ittle more than three barrels of o0il in the reservoir
to produce one barrel of oil, and the amount of gas initially
present with three barrels of 01l in this reservoir approaches
1,000 cubic feet. If we were able to ultimately produce this
field, using no more than the gas from three barrels of oil
to produce one barrel of o0il, you would have a recovery of
around 30%; and under solution gas drive recovery, 30% 1s an
excellent recovery from an oil fileld.

Q. In your general experlence, does a ratio of 1,000
to 1 bear relatlonship to normally accepted conservation
practices?

A. I believe it does, yes, sir.

Q. Can you explain why you believe it does?

A. Well, I believe the explanation I have just given
indicates that, and also I call your attention to the fact
that the States of Texas and Oklahoma, who have had conserva-
tion laws for quite awhile, allow a general producing gas-oil
ratio of 2,000 cubic feet per barrel, but they start with
reservoirs that have solution gas-o0il ratlos of arocund 700 to

1,000 cuble feet of gas per barrel.
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Q. Have you, Mr. Tarner, given any thought or made any
study to the problem whether injection into the Weber, on the
basis 1n which we have known 1t iIn this fileld in the past, is
a practlice which can be continued profitably or wisely?

A. It cannot be continued.

Q. Why?

A. Lease line injection is and has caused too many
problems. We right today are recelving gas from the California
injection well on thelr Fee 54, It's increasing the oil
recovery from our well No. 15 but it's also increasing the
gas-o0il ratio, and they have had to shut in the well south
of the injection well. Whlle we are getting the beneflt today,
we look for the time here in the near future where we will
have to shut in No. 15 from that injJection. The same thing
goes all over the field. Those red circles on the Stanolind
exhibit shows that with lease line gas injection you cause too
many problems with the individual operators; therefore, I do
not see how this fleld can continue to have lease gas injec-

tion profitably.
Q. Do you have any oplinion as to what the adoption of

your formula or proposed formula, what effect it would have,
upon the ultimate recovery by primary recovery methods in
this area?

A. It will have no effect on it; it's as good as any

others. I will further expand on that. We too agree that
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unitization, with the pressure maintenance program, 1is the
only proper way to operate the field. We do not see that an
intermediate gas injection program of the present type is of
any value. There is no question but what the field willl be
water flooded with the peripheral type flood proposed by

Mr. Torrey. We have already conducted laboratory tests and
show that the sand is very susceptible to water flooding. It
only takes one thing to get it done, and that 1s a unit
operation. Now if we let the pressure decline in this fleld
to 500 pounds, people are golng to be in a shake to unitize
at that time, and water flooding is golng to get every bit of
01l that you will get under any type of gas injection program,
especially the kind of half way program that Mr. Kaveler
approved of here this morning. That program isn't worth a
thing because you are goling to get all that oil from a water
flood operation.

Q. Do you then disagree with the suggestion, which I
understood to be made, that continuation of Weber gas injec-
tion as we have known it in this field would 1tself be an aid
ultimately to the water flood program?

A. It will not be an aid to the water flood program.

a8 And why is that your opinion?

A. I think it will Just defer the time that the
operators will get together and unitize.

Q. Is it your opinion that the full amount of oll from




water flood can be secured at a later date even 1f injection
1s not continued in the Weber at this time?

A. It very definitely can. Now we are not just
preaching something here that isn't belng done. We are already
converting one big unit operation to this type of water flood
in Oklahoma. We started out with a big gas injection program,
but we have since found that the water flood that we have
started on the pilot basis has done very much more than any
of the gas injection, so we today are selling the gas, putting
a little back into the gas cap, but have converted to an
injection of 25,000 barrels of water per day and I would say
wilthin two years we will have all the gas injection stopped,
converted to all water flood, because ultimately we get all
the o0ll., We don't get all the o0il but you get more oll from

the water flood operation.

Q. Do you have anything further, Mr. Tarner, you wish
to say in justiflcation of your suggestion?

A. No, sir, I have not.

MR. KIRGIS: The witness is available for cross
examination.
CROSS EXAMINATION

BY MR. WOOLFOLK:

Q.  Under your proposal, Mr. Tarner, what could the
possible flare from the Rangely Field be?

A. It could be 60 miilion & day. I would like to say
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one thing further then. Try the order for awhile, let's see
how 1t operates. I cculd have assumed that everybody would
have kept thelr gas compressors operating and I could have
told you that there would have been no flare, but I don't know,
you don't know, and thece people don't know what is going to
happen out there. When you issue an order they may use all
the compressors, they may not use them. I am suggesting this:
Don't put any strings on the 1,000 cubic foot per barrel gas-
oill ratlio limit. Try 1t for two or three months, and if the
operators put the gas away or take care of it by Entrada
Injection, sell 1t, keep it going; 4if you don't, you can
always call us back 1n here for a hearing very quickly.

BY MR, ROBINSON:

Q. Mr. Tarner, I understand your recommendation would
cut the oil allowable in this field to around 56,000 barrels?
A. Yes, sir, that 1s the figure we come up with.

Q. I understand you also to say that you don't think
your order 1s going to be too helpful to conservation?

A. It 1s as helpful conservationwise as any of the
other suggestions around here, and the fact that it would
lead ultimately to unitization efforts it's probably better
than the rest of them.

Q. But, Mr. Tarner, Mr. Kaveler said that his sug-
gested order, which limited the o0ill to 250 barrels per day,

would result in & production of o1l from that field of arcund
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73,000 barrels. Can you reconcile those figures? Do you think
that that 1s a prover estimate?

A. I don't know where he got his estimate.

Q. Well, it would appear that they don't exactly tie in?

A. You ask me about mine and I will tell you what 1t 1s.

Q. I mean would you say those two estimafes are consis-
tent with each other or can't be reconcilled?

A. I would say that there would be room for gquestion,
but I cannot explain it.

MR. ROBINSON: That is all,

MR. JERSIN: Mr. Tarner, wouldn't there be danger of
oil getting into what was the original gas cap if gas weren't
maintalned at the top of the structure under this proposed
order that you are recommending?

THE WITNESS: There 1s always that danger, Art, but
after all the Sharples' leases had gas pushed to it for quite
awhile now and maybe 1t's the only falr thing to do under
competitive operations. Let them go ahead and produce. 1
don't know what the answer is.

MR, KIRGIS: If that should happen, Mr. Tarner,
would it affect the results of water flooding at & future date?

THE WITNESS: Any time oil moves 1into a gas cap you
lose 011 production, it's wrong, but you can't get ultimate
conservation and atill protect correlative rights entirely so

I have Jjust sugzected scmething here which I think 1s a road
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which gives you an approach to conservation and at the same
time glving some credit to correlative rights.

CHAIRMAN DOWNING: Any other guestions?

(Witness excused.)

CHAIRMAN DOWNING: Any further testimony by Phillips?

MR. KIRGIS: That concludes our presentation.

CHAIRMAN DOWNING: I was hopling that Phlllips would
present a very feaslble plan for unitization. I don't mean
it in the sense that it ought to be acceptable to everyone,
but certainly 1t was a good starting point. What has become
of that unit plan?

MR, KIRGIS: It was not found acceptable to others.
As far as the unitization features is concerned I believe our
attitude 1is largely this: We remaln, as we always have,
thoroughly in accord with the Commlssion's suggestlion that
there should be unitization., That has been our 1ndependent
bellef and it still 1s. Mr. Tarner says that our suggestion
wag acceptable to all except one, and wishes me to make that
correction. We have, I believe I can say this in all honesty,
made definite and assertive efforts in the past. However, we
are a relatively small factor in the Rangely Fleld; compara-
tively, we are quite a small factor. We don't feel that we
can be the tall wagging the dog, and although we believe 1n
unitization and are anxious for unitization, have made our

proposals for unitizaticn, have done all we felt was proper




for us to do, we feel now having done all that, it's up to
those having the mecst precduction in the field should make the
proposals.

CHATIRMAN DOWNING: I was hoping on the principle of
give and take you might get together on something along that
line. I do think it's a very proper suggestion that the
big producer, the big operator, should approach the smaller
ones rather than vice versa.

MR, KIRGIS: That 1s certainly the history of
successful unitization efforts in other areas,

CHATRMAN DOWNING: In other words, let me follow
that with this: We will soon be through, I mean this hearing,
through with the testimony. Will you follow that up by a
sincere talk with the other people along the lines suggested?

MR, WOOLFOLK: We are always ready to talk about it,
Mr. Chalrman. We wlll be very pleased to talk about unitiza-
tion with them at any time, but as we have stated before we
feel that the primary problem that is in front of us today is
the 1ssuance of an order which will bring about an equalization
of the equlties on which final unitization can be based. With
that in mind, we ask that you consider issulng an order.

CHAIRMAN DOWNING: Pardon me for bringlng this up
out of order, but do I understand the difference in the
oplnion 1s the percentage that each company has or will have

in the unit area?
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MR. WOOLFOLK: Well, I don't think 1t's limited to
that. There are variocus factors that would have to be con-
sidered.

CHAIRMAN DOWNTHG: In other words, your company I
think wanted 56 or something of that sort and the others
thought 50 was enough for you?

MR. WOOLFOLK: I really don't know what the numbers
are, Mr. Downing.

MR, OSBORNE: Mr. Downing, I would like to point out
the proposal made by the qther four companles to the Califor-
nia Company used the California Company's form of unit oper-
ating agreement, so I think it's correct, it's merely a
matter of percentages.

CHATRMAN DOWNING: Well, let's go ahead and finish
this hearing. Now the next one we are to hear from is Sharples.

MR, SULLIVAN: Mr. Downing, we have no testimony to
put on. We have the benefit of the transcripts in the earlier
hearings, and to avoid being repetitlve, we will limit our-

selves today to the making of a statement, which 1s as follows:

The position of the Sharples 0il Corporation in this matter
has not changed from the beginning. Repeatedly over several
hearings, over a period of several years now, its opposition
to Weber gas injection on 2 lease basis has been volced in
hearings before this Commission and in the Colorado Courts.

This opposition has been grounded upon two premises:
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Flrst, the program was not sound from an engineering
viewpolnt, and particularly unsound from Sharples' viewpolnt.
It was doubtful in the beginning that it would be successful
and likely that 1t might be detrimental to the field. The
peculiar location of Sharples propertles in the field made
the program particularly unattractive and prospectively
impossible for Sharples 01l Corporation, The continuation of
Weber gas injection over all these many months has only
aggravated the positlon of Sharples. It has not reallzed
therefrom any apparent benefits at all but has been subjected
to costly injectlon operations and increasingly difficult gas
volume problem.

A substantial proportion of the gas that 1t now
produces every day 1s gas that has already been produced and
reinjected many times, either by it or by other operators.
The gas that Sharples is now producing bears no realistic
relationship at all to the gas volumes 1t would now be pro-
ducing 1f the Weber injection program had never been lnaugu-
rated as it was, or had long ago been discontinued. This
situation has been foisted upon Sharples over its constant
protest and it has been disproportionately penallzed and
burdened by it, despite the fact that from the very beglnning
Sharples opposed the program and predicted this outcome for
itself in the field.

Secondly, Sharples took the position, and it was

maintained in the Courts, that Order 2-8 embodying the gas
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injectlon program on a lease basis was illegal. It has con-
sistently argued to the Commission that it could not validly
impose such an order neor any variation of that order based
upon the same principles. The continuation of the gas injec-
tion program in the Weber on the voluntary basis by all
operators for a year ncw has not made the results thereof

any more bearable to Sharples. Sharples again asks the Commis-
sion to review its position regarding the waste of gas at
Rangely and to take a realistic view of gas production and
waste as it's defined in the law,

In the first place, and it has been successfully
shown, the law does not demand an absolute absence of flare.
The Commission should recognize the geometric progression of
gas flow per barrel of oil resulting from the 1ll-advised
Weber injection program as it affects the Sharples properties.
The Commlission should recognize in any order the lack of
unanimity regarding the benefits to be derived from Weber gas
injection on a lease basis and give cognizance in that order
to some other use or digposition of the gas, including injec-
tion into the Entrada or the sale of the gas.

Sharples 1is optlimistic at this time that it willl have
in the near future two channels which will alleviate its gas
distribution problem, which 1s a problem at least from the
viewpoint of the Commission. One is the possibility of being

able to arrange for Entrada inJection; the second is the sale
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to the Pacific Northwest Pipeline Company, and negotilations
for sale to the Pacific Northwest Pipeline, as have been
earlief mentioned, are 1in progress. Thank you very much.

CHATRMAN DOWNING: THank you. Now I think that all
of the operators have had an opportunity to present their case
and have presented 1it. Are there any lessees or royalty
owners or any others that have something to say?

MR. EVANS: If the Chairman please, I would like to
make an appearance for Equity 011 and Weber 01l Company. We
would 1like to state that we subscribe to the recommendation
by Mr. Torrey that there must be a limitation of production of
0il and gas as a method of effectlive control of the field.

We adopt the case of California Company as our case, and we
particularly subscribe to the ldea that two orders be issued;
one setting forth a yardstick relating to the limisatlion on
oll and gas production, and then a second order be 1issued
relating to the permissive reinjection programs and credit as
those things might be determined and their effect upon the
correlative rights and the prevention of waste., Thank you.

CHAIRMAN DOWNING: Thank you very much, Your
company, the Equity 01l Company, is as I understand it a large
underlying owner in the fleld?

MR. EVANS: That 1is right.

CHAIRMAN DOWNING: And your properties are operated
by the California Company, 1s that right?
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MR. EVANS: That 1is right.

CHAIRMAN DOWNING: But your interest 1s a very
considerable interest?

MR. EVANS: That is right.

CHAIRMAN DOWNING: We are very happy to have your
statement. Are there any other statements?

MR, WESTFALL: Gentlemen of the Commission, I am
M. F. Westfall. I represent the Husky 0il Company, and we
have Interest under several of the large leases operated by
Stanolind. We cannot subscribe to the premise that limiting
0il production in the Rangely Fleld will increase ultimate
recovery. We think that the limiting of production of gas is
the manner 1in which the recovery of 01l can be increased.
Therefore, the problem in our mind, the problem of preventing
waste, resolves itself to limiting gas production to some
reasonable value. Just what constitutes a reasonable value
18 not precisely determinable in our opinion.

We note here from the testimony and proposals that
three operators, Phlllips, The Texas Company, and Stanolind,
propose a ratio of about 1,000 cubic feet per barrel, We
believe that that proposal is reasonable. We feel that Stano-
lind's proposal to limit gas productlon to 350,000 cublec feet
per day will in all probabllity accomplish a reasonable pre-
ventlon of waste. We note for lnstance that the basls on

which thelr calculations were based results in a flare of, oh,
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up to 11 million cubic feet per day, which is only about 9%
of the total gas produced in the fileld. 1In the past we have
favored gas injection into the Weber. However, under competl-
tive gas 1injection which now exists 1in Rangely, serlous im-
balances have resulted. We feel that continued competitive
injection into the Weber willl result in these imbalances
becoming even more serious than they are today. We feel that
we are near the time when 1t will be necessary to cease
injecting gas into the Weber. We have no very definlte ideas
on injecting gas into the Entrada. We think that the lead
taken by the Texas Company-Union Pacific Rallroad in experil-
menting the problem of injecting gas, storing 1t in the
Entrada, was to be commended. I think that our 1deas on this
will probably have to walt the outcome of the additional six
months testing that they propose.

In this connection, that is in connection with the
imbalances resulting from Weber gas injection, we don't think
that the Commission should forget that they are obligated to
protect the correlative rights of the royalty owners as well
as those of the operators. It 1s difficult for us to see how
the order proposed by the Calilfornia Company will serve to
protect the correlative rights of the royalty owners, particu-
larly on small leases, because 1t does encourage gas injection,
which as I stated before, will tend to make these imbalances

become even greater than they are today.
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We urge the Commission to consider these matters in
formulating their order. Thank you.

MR, WOOLFOLK: Mr. Westfall, may I ask you a ques-
tion. Why do you feel that the flare will be only 11 million
cublc feet of gas per day as you suggested under the set-up
you plan?

MR, WESTFALL: Well, as I said, I am using the same
suppositions that the 3tanolind made in that the present
injection facilitles will handle about 90 million cubic feet
a day will be utilized. Now whether they will be utilized
for inJection into the Weber or Entrada I don't know. In
other words, in flare I'm speaking of gas that would pe burned
or otherwlse completely lost. Now there has been some discus-
sion today that gas injected into the Entrada 1s lost; that
we will have no future use from it. I don't think that we
can come to that concluslon today. I think i1f we find we can
Inject gas into the Entrada and store it and recover a good
portion of it that we have not flared it in the usual sense
of the word. We may find that it may have a useful purpose
down the road. It may become very useful for lease fuel douwn
the road, dbut I don't think that 1t serves any useful purpose
to continue to inject it into the Weber sand on a competitive
basis.

Now I think that unlt operation might present a
different problem that would certainly bear study. Whether a
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combination of gas injectlion into the gas cap area and water
on the periphery would be better than to go ahead and continue
to produce the gas and sell it and inject 1t into the Entrada
or flare 1lt, only study would tell which would be the best
under unit operation. Of rourse the problem we are faced with
first there is getting the field unitized.

MR, WOOLFOLK: Under the Stanclind proposed order
you agree though that the flare could be as high as 101 million
if the operators elected to flare 1t?

MR. WESTFALL: Well, I am not going to attempt to
interpret Stanolind's proposed rule for them.

MR, WOOLFOLK: Thank you.

CHAIRMAN DOWNING: Do any other operators or lease
holders or owners of underlyling interest have anything they
would like to present? Does anyone else have anything further
to present?

MR, OSBORNE: I would like to make one correction in
Mr. Wegtfall's statement. He said three companies, Stanolind,
Phillips, and Texas all advocated 1,000 gross ratio. I don't
think the Texas-Union Pacific proposal advocated 1,000 gross
ratio. We advocated 300 net ratio.

CHAIRMAN DOWNING: Anything else? Gentlemen, thank
you for your cooperation in getting through within a reasonable
time, and I would ask the members of the Commission and the

staff immedlately to meet in the attorney's room on this floor.
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MR, ROBINSON: Mr. Downing, may I make one further
supplement before you close the case. I obJected to the intro-
duction of the prior records. I doubt seriously that testimony
concerning the condition which existed in this field in any
prior time should be made the basls of any present order, and
that was the basls of my objectlon, but counsel for the Com-
misslion seems to feel that they should be in the record and I
don't want to be obstreperous so I am going to suggest to the
Commlsslon with that admonition they consider only legal
evidence in writing their order, and I withdraw the objection
and let him put into the record what he wants,

CHATRMAN DOWNING: As I understand it the transeripts
of testimony taken in 1955 may be considered, is that right?

MR, ROBINSON: One thing further, counsel for the
Commission stressed the fact that in prior hearings Stanolind
had suggested 350 barrels top oil allowable. Now since I
have been thelr counsel, why, I have suggested to them that
that probably 1s not in conformity with the laws of Colorado,
and s0 we have expressly refrained from setting any top oil
allowable in any suggestion we make because, as a friend of
this Commission, we want this order to be legal. But we have
no objection, and as a compromise and as such compromises are
made and without abandoning any legal position, why, we still
say 1f you are going to set a top 011 allowable we would limit
it to 350.
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CHATIRMAN DOWNING: As I understand 1t you do not
object to a top olil 2llowable or a 350 top?

MR, ROBINSCN: 350-barrel oil allowable 1if an oil
allowable 1is to be set, but we think that the Commission should
not wrlte such in an order as somebody elze might not have the
same attitude we have toward it as we do and it might recelve
a challenge. So the Commlssion will know how we feel com-
pletely about this thing, we will live with any order that
prescribes any flare limlt which the Commission wants to set
on 1it,

CHAIRMAN DOWNING: Now the Commission will go into
sesslon Immediately. I haven't the slightest idea when we
will agree, apparently there are no two of the operators agree,
and I don't know whether that will be the same rule with our
Commission or not.

MR. KNOWLES: Mr. Downlng, one suggestlion occurred
to me, maybe you have had all the summary that you want on
this but 1f it 1s agreeable to the Commission and the others
desire 1t, or at least it could be in this form, that within
30 days after we receive this record anyone desiring it could
file say a 20-page brief in writing, no big long extensive
thing, and 1t might be helpful to the Commission. It jJust
seems to_me that that would just prevent anyone from feeling
he had not had full opportunity to state his poslition to the
Commission.
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CHAIRMAN DOWNING: Well, it was my notion, I was
about to suggest, it iz possible that we might agree tonight
and we will stay in seasion until midanight if it will do any
good. I wonder where yoi will be tonorrow? It 1s possible
that we might like to consult with you after our preliminary
discussion further. Maybe we might ask you to. stay over,
The only thlng, you remember the last time we followed that
suggestion and we made an order which we thought was a fair
compromlise but when we got you together afterwards every one
of you said, "To hell with that order, 1t's no good", so we
don't want a repetition of that. But we do want you all to
feel that you have had a falr hearing. We have always said
we don't promise to decide right at all but we will do the
best we can and do it promptly; and, of course, no matter
what we declde, whether 1t 1is informally or in an order,
anyone has a right to file and ought to file with this
Commission any objection he has so that we may have a right
to correct it 1f we have made a mistake before the matter
might otherwlse get into Court.

MR. WOOLFOLK: Mr. Chalrman, with respect to your
remarks about coming back, our witness Mr. Kaveler has
returned to his home and we think we have presented to you
today about as complete a case ags you need on which to base

an order.

CHAIRMAN DOWNING: Yes, I want to compliment you and
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I want to compliment a2ll of you. I think you have all pre-
sented 1%t well and I think we understand 1t pretty fully.

MR. WOOLFOLK: Any meeting that we might have
subsequent to your decislon would lead to arguments and 4is-
cussions and we think that you would not receive any benefit
from anything of that sort, and 1f any order that you issue
has to be tested then all we have to do is wait and test it
in the Court. We believe you should issue an order. You have
the authority and you have the power, and we belleve we have
given you a sound basis on which to do so.

CHAIRMAN DOWNING: Any other remarks? Is there
anything else? All right, the hearing then is adjourned and
the matter taken under advisement.

(Whereupon the hearing in Cause No. 2 adjourned at

five o'clock p.m., June 25, 1956.)
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