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CHAIRMAN DOWNING: All right; we will now proceed
with the Cliff hearing, and I am not going to take any pariy
in the case at all, and Mr, Bretschnelider will preside.

I may eit here and listen for awhile, because the Commilssion
has a noon &ppointment. Go shead.

MR. STOCKMAR: Gentlemen of the Commission,

Ted Stockmar representing British-American., I think the
first question we have 18 to declide who is to proceed. I
would like to offer as a strong suggestion that in the two
prior hearings with respect %o this matter Brltish-American
has taken second place with respect to proceeding, and I
would like to now ask that we be permitted to present our
case and testimony first this time. I would alsc like bto
suggest that without respect to who proceeds, that each of
the partlies make a clear statement in advance of any testl-
mony of the proposal which they hope tc support sc that the
Commission in reviewing the testimony can do it against the
background of having the respective proposals before thew.

MR, MC GOWAN: We agree entirely with Mr, Stockmar's
suggestion. We think unguestionably that British-Amerilcan

should have the opportunity of preseuting thelr side of the
cage first, and I think wost certainly it will help in the
vearing if each party mekes their recommendation to the

Commission.



MR. BRETSCHNEIDER: You represent Sinclair, do
- you?
| MR. MC GOWAN: Yes, sir.

MR. BRETSCHNEIDER: All right; if there is no
objection on the procedure, Mr. Stockmar, you wey proceed
for the British-American.

MR. STOCKMAR: Will it also be agreeable that
before we actually put on our witnesses that wve have
avellable your proposeals?

MR, MC GOWAN: TXes, sir,

MR. STOCKMAR: The proposal that you internd to

make?
| MR, MC GOWAN: Yes.
MR. STOCEMAR: Thank you, sir. GQentlemen of the
Cémmission-~—

MR. FREEMAN: Before you start may we have all
the witnesses on both sides sworn?

MR. STOCKMAR: That is fair enough.

(A1l witnesses listed on the index page were duly
swyorn by Mr. Bretschneider;)

MR. FREEMAN: May I ask one question of all the
ropresentatives. As you know, Mr. Downing has disqualified

himself from participation. Is there any objection to

having Mr. Bretschnelder appearing at this time?
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MR. STOCKMAR: None on behalf of British-American.

MR. MC GOWAN: We have no objection.

MR. STOCEMAR: Gentlemen of the Commisslon, as was
stated at the attempted rehearing of this matter on November
22nd, the proposal which the British-American has to make
with respect to the Cliff Field is that a minor modificatlion
of tﬁe existing order 66-3 be wade to remove from the order
the arbitrary limitation on the production of oll of 200
barrels per well per day, to make the order one which limits
oil prodd%tion by placing & limitation on the amount of gas
that can be produced. We seek and will happlly support an
order permitting 300,066 cubic feet of gas per vell per day
to be produced without any direct liwmitatlon on oll, to be
produced on & lease basis. When I say that the order should
not contain a limitation on o0il that does not mean that
there would not in fact be a lluitation on o0il production.
It would be & 1imitation arrived at elther by the abillty
or capaclty of a well to produce, or by the production of
300,000 cublic feet of gas per day times the number of wells
on the lease.

Now, the proﬁlems which have been presgented here
and the difficultles which we have had in arriving at an
order which can be unanimously supported have been dlifferences

not of fact or opinion, but dlfferences of principle; and it
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is for that reason that Brltish-American has fought so
vigorously to achleve the type of order that it feels to
be proper here.

Now, the question®s of fact vwhich are to be resolved
by thls Commlssion are the determlnation and definitlons of
underground waste as 1t might or might not exlst in this
reservolr, the question of surface waste as it wight or
might not exist, and the question of the abuse, and protectlcn
of correlative rights. Now, those three itemsz are gulte
distinct in terms of the concepts that we use to think of
them. They are, however, quite intermingled both in the
statute and in the normal fact situation which 1= presented.
to you, but for the moment let us consider them separately.

With respesct to underground waste ltself, I
belleve that all engineers will agree that there are
certaln reservolrs, the stralght dissolved dry gas reservolrs,
which are not ratve sensltive in the szlightest which can be
produced at any rate vwhich 1s feasible, and the ultimate
recovery will not be changed. All that 1s changed is the
dally rate of production, and you might extend the life of
the field to get your miliion barrels, or you umight get it
in one year. I believe that all englneers will subscribe to
that. |

Now, io many states flelds of that nature do



have restricted production, but the restriction 1s not
because underground waste would result, but because other
factors of proration or market demand limitations are
involved.

Now, as to the ClIiff Fleld, it 1s the position of
British-American that the field hes no measurable sensitivity
to rate even though there is a small gas cap involved.
British-American does, however, believe that the most
efficlent use of the gas energy which 1ls contalned in that
gas cap and in the gas 1in solution in the oil 1s required to
give the best recovery; but, this use of the energy 1s again
independent of the rate of production and the efficient use.
To take an example, if the field produced or could produce
10,000 barrels a day at an average gas-oll ratio of 600 %o
one, thaet would be substantially more efficient than the
field producing 1,000 barrels & day at a ges-oll ratioc of
2,000, It iz the efficlent use of the energy that is
lavolved and not necessarily the rate of the productlon.

Now, what we Intend to show to you 1lsg that the

British-Amerlcan proposal on the basis of the Decewber well
tests which have been made would--if we continue order 66-3
in its present form--permit the productlion of 4,034 barrels
per day with 6,351,000 cubic feet of gas, giving a gas-oil

ratio of 1574 to one. Now, this 1s neither the wmaxiwmum nor
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minimum gas-o0ll ratio which 1s possible under the statute,
but 1t 1s the intelllgent application, giving the operators
credlit for balancing selectivity on one hand against
operating costs on the ofther.

COMMISSIONER EAMES: Mr. Stockmar, would you glve
those figures agaln?

MR. STOCKMAR: Yes, sir. Under the existing order
66~3% the December well test would permit the production of
4,034 barrels per day of oil and 6,351,000 cubic feet of gas.

COMMISSIONER EAMES: What is that amount of gas?

MR. STOCKMAR: 6,351,000 cubic feet of gas, |
giving & gas-oll ratio of 1574 cubic feet of gas produced
for each barrel of oil produced.

Under the proposal which British-American 1is now
making, and under the same set of tests whlch were made, tle
field can produce 5,075 barrels of oll per day, together
with 6,962,000 cubic feet of gas. You will note an increase
of over 1,000 barrels a day for an increase of only 600,000
cuble feet of gas, Under the British-American proposal the
gag-oll ratio would be 1372, over 200 cublc feet of gas
per barrel of oll less than under the present order.

Now, that is our position with respect to
underground waste.

COMMISSIONER EAMES: What was that last figure
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again, plesase?

MR.'STOCKMAR: The gas~oll ratio?

COMMISSIONER EAME3: The very last thing you gave
there.

MR. S8TOCKMAR: The geg-oll ratlio of 1372 cubic
feet to one barrel of oll. 5,075 barrels per day agalnst
6,962,000 cublic feet of gas. That is British-Americant's
position with respect to the advantage of our proposal to
conserve and best utillize the reservolr energy lndependent
of the rate of production.

Now, the second guestion that you wmust consider
is the question of surface waste. Now, under our statute
every operator 1s permitted & reasomable flare. The
surface waste as to gas produced from oll wells only arlses
when the flaring is excessive and unreascnable. Now, 1t 1=
pos8sible for you gentlemen to determine what ls a reasonable
flare. In the Cliff Field we belleve that British-American's
position ig uvunassailable wlth respect to surface waste,
There 1a always some flaring incident to the inlitlal discovery
of & fleld. We plan to present testimony which will
demonstrate that a record of diligence and earnesthess
with respect to putting British-Americanis gas into market

has been esztablished that 13 rarely equalled.

Now, that is speaking for British-American only.
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There still may be questlons with respect to surface waste
caused by other parties. It 1s British-American’s position
that it should not be penalized, 1f restrictlon iz %o come
about on account of waste caused by other operators. That
type of thing leads us into and is probably part of
correlative rights as we understand 1t.

Now, the real definition of correlative rights
inecludes the opportunity to get a fsir share of the oil in
the reservolr. This does not wean only that you are
entitled to the oll that is under your ground. The law of
the State of Colorado has not yet stated, and I doubt that
it ever will, that & wan who owns the minerals also owns the
oil that is in place. He has a right to go after it, ©o
get it, but 1f & more efficlent fellow comes along or an
earlier fellow comes along, he is the fellow that has the
right to that oll under that law. Determinations of what
happens to underlying partlcular property is just one of the
elements involved in the correlative rights quesilon. The
others are diligence, efficiency, and so forth. It is the
determination of those three things and the measuring of
them against the respective proposals of the perties and
your existing order that we are askling today.

On the question of correlative rights it 1s clearly
indicated in the existing order that this Coumlsslon wishes
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to meet the correlative rights problem by most evenly
dividing between the parﬁies the oll and gas that happens
to underlie their respectlive propertiea. We subscribe %o
that as being a very important element and we belleve that
eur proposal makes s wore even distribution of the present
0il and gas under the properties than the present order does.
Now, with that rather lengthy but I feel important
opening statement I would like before calllng the witnesses
to inject something that has only been hinted at in previous
hearings. I shouldn‘t say that it was only hinted at
because it appears in the record as a rather definite state-
ment that & great deal of the trouble between the parties
has arisen out of a difference in abllity to sell oll.
Now, I do not know whether that is to be part of the lssue
to be involved here directly or whether it is part of the
problem indirectly, but I‘want to state before you for this
record the position of the British-American 01l Producing
Company with respect to crude marketing, and then if there

12 a problem we can go on from there. If there 1s not, we

would not like to have any wore innuendo and insinuations
which wmay have some effect on your thinklng.

COMMISSIONER BRETSCHNEIDER: Wasn't there & similar
statement wmade by somebody on the ability to sell gas?

MR. STOCKMAR: We do have some testimony with
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respect to that, but what I would like to do 1s to state
for the record British-American's posltion with respect to
the crude oll market. We wlll come to the question of gas
sales ag part of the teatlimony.

COMMISSIONER BRETSCHNEIDER: Are you going to
make an explanation now of what the set-up 1s concerning
the disposition of gas?

MR. STOCKM&R; Not at thls time. I can do that.

COMMISSIONER BRETSCHNEIDER: I didn't Xnow
whether you were going to put that in your opening remarks
or not. |

MR. STOCEMAR: No, sir. Here are the facts with
respect to oill production: Toronto Pipeline is a wholly
owned subsidlary of the British-Amerlcan Company. It stands
ready, wllling and able to take from any operator in the
Cliff Field all of tﬁe 0il that that operator is permltted
to produce. Now, that may sound llke a generous offer; 1t
is not. It is wade because Toronto Pipeline is not a
purchaser of oil. It 1= & carrier of oil, and it would be
delighted to carry some additional oil. It would charge
each operator the same tarrilf that 1t charges British-
American, which is ten cents a bharrel, to move the oll from
the Cliff Pleld to the pipeline connections at Sterling.

Now, that is the only function of Toronto. It iz not a
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purchaser of oil.
COMMISSIONER BRETSCHNEIDER: Is British-American
& purchaser of oil?

MR. STOGKﬁAR: Secondly, the British-American 011
Prcducing Company is not & purchaser of crude oil;, with an
1solated exceptlion or two which I will mentlon, and does not
in its whole corporate structure have & slngle barrel of
refinery capacity. That includes all subsidiary companies.

Now, as an accomodation to some of the co-owners
of 1ts operations in the State of Colorado 1t does purchase
oll from them, but 1t has the problem of lmmedlately reselling
that oll to someome else just as 1f it had produced it
itself. I think at the present tlme the total amount that
it purchases 18 500 and some barrels a day on an accomodation
basis.

A third very important feature is that zome of
the operators in the Cliff Fleld who were heard to complain
about the market situation at the earliier hearings do
have substantial reflnery capacity, and are purchasers of
crude, To sum that up, British-American, like the smallest
independent operator, has to knock on doors and beg and
plead and finaggle to sell every barrel of oil that it
produces. It 1s not a buyer; it is a seller,

Now, these are unsworn stetements which 1 am making
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here, If this comes into 1ssue we have here Mr. Myron B.
Messner vhose problemit 18 to sell British-Aﬁerican's crude
oll, and we cen put him on, swear him in as a witness, and
the other parties or the Coumission can grill hlu to their
heart's content.

With that I would like to call Mr. John Steln as
our first witness.

MR. MC GOWAN: I would like to make an opening
statement, if I may.

MR, STOCEKMAR: Yes, sir, I would be very glad to
have you do so.

MR. MC GOWAN: I am James H. McGowan. I represent
Sincleir 011 and Gas Company, and in so far as oplnions go,
why, I will restrict the volcing of my opinlons to a
representation of Sinclair. I will make to this Commission
a recommendation concerning the hearing today before I sit
down, in which 1t 1s wmy understanding that all the operators
in the field concur, with the exception of British-American.
Some of theilr attorneys mlght not exactly agree with my
interpretation of certain legal points, but in view of the
opening statement made by Mr. Stockmar I feel compelled to
state what seems to we to be the issues of thls case, and
to try to get all the side lssues out of it--which fo me we

have far too many of at each of these hearings.

£ P —r— P el n Y e o AT i ——— - —— | — &

FAl At ) i - re o EAN | oy g s g e .
Kelh ¥Wnisen ~ Genves] B.mogeseh Boreobing
Shaie lwireaty BoGreoousn e Peo o e G lmeeds



15

This matter started by the Commission, on its own
motion as I understand it, calllng a tnearing to attemnpt to
determine an MER for the Cliff pool to elimlnsate waste,
which 1s & very usual and normal procedure of this Commission
in the State of Colorado. It 18 your means of preventing
waste., It appeared, ag I recall, at the first hearing
which was set sometime in August that a disagreement had
developed among the operators, and there not being & quorum
of the Commission present, 1t was contlnued until September
B8th. At that time considerable testimony was put on
concerning waste and production capacity, and the various
tests and the Information avallable from the Cliff pool.

As I recall, there vere certain statements and
side remarks made concerniﬁg who could sell their olil and
who couldn't, and Sinclair is not concerned with that.

In so far as we are concerned it 1s not ah issue In this
case; 1t has no bearing whatsoever on the outcome of this
case. It has no place in the case. This is a hearing to
determine EMR for the Cliff pool.

Now, pursuant to the hearing on September 8th
this Commission lssued an order besed upon the evlidence
adduced at that hearing, which I assume was unquestionably
the opinion of the Commission, which came the nearest,

based upon the evlidence that they could determine~-which
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would come as near as possible at that time to preventing
waste in the pool and at the same time protect the various
property and correlative rights of the partles involved in
the pool. That order has been in effect now I think in
excess of ninety days and the tests which that order requested
to be run have now been run. The results from those tests
are avallable and the engineers have had them and studlied
them and platted them and graphed them and argued about

them and worked over them and have reached thelr conclusions,
and at this time the concluslons that Sineleir hes reached
and that all the other operators other than British-American
concur in is this:

We feel that the information obtalned from the
gas~oil ratib tests and bottom hole pressure tests and the
further information developed about the reservoir in the
ninety days that order 66-3 has been in effect has shown
that the order was very, very close to right. It has
proved concluslvely that the MER of the fleld is the 200
barrels of oll per day per well that the Commission set,
or less.

That ls our recommendation. We will put on
testimony to support it from an engineering standpoint.

The gas-o0ll ratio has balanced out wlthin less than 100 of

an average of 1500 to one, which 1s what the order prescribes.
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The gas allowable, of course, 1s automatic when you have an
oil limitation and a gas-o0ll ratio, 30 the order itself has
proved very workable and very nearly correct. Our position
is that the order substantlally should be continued, that
the MER 1s certalnly 200 barrels of oil per day or less,

It possibly 1s some lesser figure, but the evidence will
show unquestlonably that it cannot be a higher figure.

Now, that is the evidence that we will put on
vhen ve put on our testimony and exhibits, and that is the
conclusion that our evidence will support. It 1s the
conclusion of all of the englneers of all of the operators--
other than British-American--working together on these tests,
and that 1s their conclusion and thet will be their
recommendation.

Now, to get down to the lzsues of this case and
vhat we are talking about, as I understend British-American's
recommendation it 18 to put a 1limlt on gas and turn the oill
loose. OSuch a farceful recommendation I cannot understand
because 1t has no basis In law whatsoever. Nelther does
this Commission have any authority to define waste, nor
does 1t have any duty to define waste. The legislature of
the Stete of Colorado has defined waate both as to gas and
as to oill. This Commission was created by the legislature
of the State of Colorado to enforce the 01l and Gas Conservatlon
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Act of the State of Colorado. It gave you the authority
and imposed upon you the duty of enforcing that act. The
first section of that Act is less than two lines long and
it says simply, "W&sﬁe 1s prohibited," period.

Sectioﬁ 3; or Section 5 I believe it 1s, of the
Act then says that the Commission, speaking of this
Commission, "Shall have jurisdiction and authority over
all personsg énd property, public and private, necessary to
enforce the provisions of this article, and shall have the
power and authority to make snd enforce rules, regulations
and orders pursuant to this article, end do whatever 1t may
be reasonably necessary to do in order to carry out the
provisions of this article." That is this Commission‘s
authority and it 1s this Commission's duty.

The sectlion further goes on end provides that
"any duties or authorities in connection with conservation
of 01l and gas that have heretofore been given to other
bodies is now vested in this Commission."

There 1s one other statute I wish to mention
before I talk about the statutory definition of waste, and
that is Section 18 of the Act. First let me say this:
Under your authority in this section and uﬁder the prohibition
of waste, those two things together would unquestionably

glve this Commission authority to limit production and to
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prohibit waste. Waste ls prohibited. You are charged with
the duty of prohibiting it and to do vhatever 1s reasonable
and necessary to prohibit wvaste. There is no limitation on
that, and that 1s Section 18 of the Act; and it says that,
"in limiting production you shall not limit it below what a
pool can produce withoui wvaste based upon reasonable and
acceptable engineering standards." That is the only
limitation on your authority to prevent waste by the
proration of production. You cannot limit it below what
could be produced without waste, but you may and you wmust
under the statute limit 1t to what can be produced wlthout
waste, B0 as to eliminate waste.

Now, the deflinition of waste is not a point of
controversy in this hearing. The statute defines waste,
Subsection 9 of Section 3 of the Act, being the definition
section, defines waste of oil as "underground vaste,
inefficient, excessive or lmproper use or dissipation of

reservolir energy, including gas energy, o an lmproper or

excesslve use of gas energy under the statute ls not only a
waste of gas butbt a'waste of oil. By the statute that is
the definition of waste of oll before thlis hearing.

The definition of the waste of gas for this hearing:
"The production of gas in quantities or in such & manner &s

wlll unreasonably reduce reservolr pressure or unreasonably
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diminish the quantity of oil or gas that might ultimately
be producéd from the gas." It also defines waste of gas

as "the unreasonable or excessive flaring of gas from wells
that produce oil and gas."

I submit to you, gentlemen, that the issues here
today-~-and it seems to me that we should for once limit
this hearing to the issues--1s to determine the MER for
the Cliff pool. We are not talking about one well; we
are talking about the Cliff pool, the whole thing.

You have a statutory duty to prohibit waste.
Waste 1s defined by the statute to he the underground waste
of oil, the wasteful or wrongful use of reservoir energy,
and there is no ground for construction., The statute says
‘gas, including gas energy, in the waste of oil.' There 1=
no ground for construction in those deflnitions. They are
very plain, So the question today is, What can the Cliff
pool produce without waste, and that 1is the only question.
We think-~--as I sald before-~that 1t is 200 barrels of oill
per day, or less.

Now, let me dligress just & wmoment on this
recomunendation that we limit only gas. Now, we all know
that the common law as appllied to oll and gas before any
statutes were enacted was the law of capture. The state,

under 1ts police powers, and to conserve 1ts natural
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resources for the beneflt of the entire state, has the
constitutiohal authority %o enact conmservation laws--which
Colorado has done, not to the extent some of us would like,
possibly, but nevertheless we have some pretty good laws on
the hooks, When those laws are introduced it gives the
state control over private property for the state benefit.
For the first time in the law of any state on oll and gas
correlative rights come into play when the state cnacts
conservation laws. This Commisslon here, the Rallrcad
Commission in Texas, the Corporation Commission in Oklahoma
and Kansas, all by the varlous statuteé are glven certaln
authorities to regulate and conirol the production of oil
and gas and the activities of the parties doing it.

The constitutional authorlty for 1t is the police
power to protect the state's natural resources, but the
minute those laws are enacted then certain restrictions on
those laws come into play, not by the legislature, but by
the vested rights of the parties about which this leglslation
1s enacted, and that's wvhere correlative rights come into
play in The oll and gas game. You must prevent waste, and
you have the authority to do it, and under the statute you
are charged with the duty of doing it; and at the same time
you wmust do 1t and you must exercise your authorities and

your duties in such a manner as to not violate the vested
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and constitutional rights of the partles ilnvolved; and that
is the reason that in & pool such as the CliLff pool there is
no one hundred percent possibility of equity under conser-
vation in such a pool; but, we have adopted certain principles
and certain formulas that the most learned engineers and

- mathematicians say are as near as belng equitable as can

be maintained. You canpmot 1limit the production of gas
without limiting the production of oil; and neither can you
1imit the production of oil without 1limiting the production
of gas. If I owned & lease and am in the gas cap, asnd "A"
owvned a lease and is down structure in the oll, you cannot
say to me, "You can't take your property; you have got %o
leave 1t In the ground and let him produce hls oll well.

You can't produce your property but he can go on and produce
all he wants." That is completely wrong and would be
completely unconstitutional. You are taking wmy property
for his benefit without compensation.

But, what you can do, and what you have done in
order 66-3, and with many other pools in otker states, and
what you should continue to do is to say, "Each of you have
a right to a certaln amount, 8 certain portion of the
Cliff pool. If we let each of you produce it uncontrolled
ad wastefully the state's reservoirs are wasted, and thsat

the leglslature says we must not do." So we eshablish %he

TESSUIITESTS RGOSRl Ehn B % mSR Ersmooeiaime e 2 PRE R g B B, % s - " Vommnow umeeeea

. A rat P e cay PO [~ R s 3, T T
K7ioh Wegen s Jomewgl Rrowsr s Jeseyy on

s

&

1

o
Lay
o)




e3

amount of oll per well per day from the Cliff pool, not on
individual wells, not on the poor well over here that will
only produce ten barrels a day, and not on the good well
that will produce 800 barrels a day, but throughout the
pool what is the figure that the wells will come the
nearest to producing without any underground waste of oil.
Then we apply engineering factors to it to accomplish the
gas-oll ratio and let the men up here take it out, take
out the amount of gas which willl vold a space equal in

the reservoir to the amount of oll that the oll well can
vold from the reservoir.

True, there are holes in it. True, it is not
exact; but, it is the nearest thing to belng exact that the
engineers can get today, and that ls the only way that this
limitation way be placed on this pool. It is what you have
heretofore done in other pools and it 1s what you must do
here today to protect the Cliff pool, and to get for the
State, the producers, and the royalty owners the greatest
amount of hydrocarbonsz that are down there that may be gotten
out. But it is the pool and 81l the hydrocarbons in it that
have to be considered, and not an isolated well or an
isolated product.

Now, you can put your limitation on gasg first, and

then apply your ges-oil ratio, which automatically gives you
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a2 limitation on oil; or you can go the other way around,.
but you cannot prohibit one man from producing out of the
pool and turn around and give it to the other man. I cannot
see how that can seriously be argued, and I submlt that you
have to wmeke an order very simllar to 66-3. You are charged
under the statute to wake an order to prohiblt weste as
defined in the Act; and our recommendation ls that the

MER for the Cliff pool be set at 200 barrels of oll per day
per well, or less, and our testimony will support 1t when
we put on our case.

COMMISSIONER BRETSCHNEIDER: Mr. Stockmar, do you
degire now to proceed with your evidence?

MR. STOCKMAR: Yes, slr. Gentiemen, 1t is our
ambition to bulld as complete and sound a record in this
matter as we can. We therefore prepared in both large and
small form most, if not all, of the exhiblts that we will
present. A number of these we wlll make only cursory
reference to. They are submitted for your study and
information because they are necessary to & total review of

the picture (handing documents to the Commission).
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JOHN STEIN, called as a witness on behalf of the British-
American 011 Producing Company, being first duly sworn
asccording to law, upon his oath testified as follows:
DIRECT EXAMINATION BY MR. STOCKMAR:
| Q Mr. Stein, will you state your full name for the
record?
.A‘ John Stein.

MR, STQCKMAR: Gentlemen, this is Mr. Stein's third
time around. Will you accept him as a qualified expert?

COMMISSIQNER BRETSCHNEIDER: Yes, sir; we knoﬁ him.

Q Mr., Stein, the exhibits which we have numbered 1-3
through 12-3 and enclosed in our portfollo were prepared by
you or under your supervision?

A Yes, slr, that's riéht.

MR. STOCEKMAR: I might explsin the numbering
system. Since this is the third time around, and since
there are some duplications for the record we will refer to
these as Exhibit 1-3 and so on as the third hearing. All

of our numbers have the three tacked onte theun.

Q Now, Mr. Stein, Exhibit No. 1-3 shows baslc
geological data for every well presently drilled in the
C1iff PField, whether producimg or dry, is that correct?

A That 1s correct. |

Q And the informetion with respect %o the top of the
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"D" sand, the base of the sand,.the oil-water contact, the
net oll pay, gas-oil contact, and so forth, has been reflected
by you in Exhibits 2-3, 3~3, 4-3, and 7-3, is that correct,
sir?

| A That 1s correct.

MR, STOCEMAR: We will not take any further time

with respect to those exhibits, and I would only like to
point out what each of the succeeding exhiblites show.
Exhibit 2-3 18 & structure map of the field. Exhibit 3-3
is an isopach wap showlng the net oll pay section.
Exhibit 4~3 is another isopach with respect to gas, showing
the thickness of the gas pay at particular locations in the
field. Exhibit 5-3 18 an exhlblt showing the net permeable
sand, gas, oil, and water.

Q Now, Mr. Stein, each of those exhibits is a
reflection of the geological and engineering data shown on
Exhibit 1-37

A Tﬁat's right.

Q And each of the exhibits 3-3 and 4-3 provide the
basis for your determlnation of the &cre feet of oil zone
and acre feet of gas zone underlylng each operator's
property?

A That 1s correct.

Q Now, let us skip Exhiblt €-3 for a moment and
Wb M Gnol s Beneetedl 3hounvaua et e
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refer to Exhibit 7-3. As I understand this, Mr. Stein, it
is & composlite map which indicates the location of the gas
zone, the oll zone, and the water zone found in this field?

A Yes, sir. |

Q With a simplified cross-section on the bottom,
éross~sections, showing an east-west and north—soutﬁ cross-
section?

A | That 1s correct.

Q Now, wlll you hang up here at some spot certain of
the exhibite 6-3 to which fou might wish to make reference
in your explanation of the type of reservolir whlich we have
demonstrated by Exhibit 7-3°¢

A Yes, sir, |

MR. STOCKMAR: Gentlemen, agai;, these things are
g0 bulky and yet so necessary to the record that we have
not included them here.
COMMISSIONER BRETSCHNEIDER: Are those the logs?
MR. STOCKMAR: Logs with cross-sections. We wiil
try to keep the use of them to the winimum. Gentlemen, you
wlll notice on each of the copiles which you have there is
shown at the extreme right end & small wap which defines the---
COMMISSIONER BRETSCHNEIDER: Will you wait a
minute until Mr. Kames returns?

MR, STOGKMAR Oh, excuse me, QGentlemen, on this
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map are marked the particular cross-sections, wmarked by the
series of logs. Now, as we stated before Exhibit 7-3, which
is to the left, 1s a composite map of water zone, oll zone
and gas zone. We have three representative cross-sections
on the wall.

Now, one of the most important features to be
determined by the Commission is the type of reservoir which
we have, Now, it 1s our objective here to demonstrate
conclusively that we have a closed tightly sealed-in
reservolr with barriers on all sldes so that no effective
vater drive is possible.

Q Now, Mr. Stein, will you please refer to your
Exhibit 11-3, which 1s a summary of information with respect
to certain wells, and utilizing that exhibit, will you
discuss the wells both as they appear on the mwap and as
they might be reflected 1n the logs, if they are in these
samples, and define the reservoir thét we have here.

A We will start off at the extreme north end taking
Gibraltar's No. 5, as shown on the cross-sections by this
well (indicating on chartsg). ‘his well had about ten feet
of net permeable sand, of which eight feet was oll sand and
two feet was water sand. Core analysis on thet particular
zone indicated a permeability of about 7.9 millidarcies.

Drill stem tests recovered 380 feet of oll and gas-cut mud.
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Now, this indicates the shale cut to the north (indicating),
and over here I think you can see 1t pretty well; this zone
here is shaling out (indicating). You have a relatively
thin "D" sand pay section with this part of the "D" sand
‘very poorly developed.

Now, we will go on to the next well which will
be Sinclair's No. 4. That is the well right here, and it
ls represented on the cross-sectlions by this well (1ndicating).
No. 4 hed a net permeable sand of eleven feei, of which nime
feet was oll sand and two feet was water sand. Core analysis
indicated an average permeabllity of about 15 milliidarcies.
The electric log again indicates rather poor sand
development, large shale section in here {1ndicating), g0
here again we have another indicatlion of a shale out toward
the north.

The next well 1s the Sinclaelr No. 3. That 1= not
.shown on any of these cross-sections that we have on the
wall. No drill stem tests were run on this well., It was
cored, but the core was not analyzed, I understand, but the
description and the microlog indlcated tight sectioning
here and it was plugged in the bank, so that indicates s
shale out of permeability to the north--a permeabllity
barrier to the northeast.

The next well we want to loock at ls the British-
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+

American‘'s Casement No. 1, which is this well right here
{(indicating), and that is on thls cross-section and shown
right here (indicating). Now, drill stem tests of each
sand interval here had gas at five mlnutes at the rate of
three and a half MCF per day; at the end of sixty mlnutes
1t was elghteen MCF per day. The electric log very definitely
indicates the shaling out of this sand. The sand 1s almost
gone; so we can say then that we have a definite shale out to
the east {indicating).

The next well we wish to look at is the Thowmpson-
Thompson Casement 3, which is this well right here (indi-
cating}. That 18 not skown on the cross-sections. It had
a net permeable sand of about three feet, of which two feet
was congldered to be gas sand and one was oil sand. No
drill stem tests were run. The sand was practically gone
in this well, as indicated by the electric log, so that
gives us & tight shale out toward the east again.

We will go on down to British-American's Casement
No. %, which is this well (indicating), and again it 1is not
shbwn on these three cross-sections I have here. We ran
a drill stem test in the "D" sand here and recovered three
feet of mud and no water. Of course, the well was plugged
and abandoned. Here agaln drill stem tests indicate no

permeability, so we have another defiqite permeabllity
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barrier toward the east.

Now, we will go on down to Casement B-6, which is
this well right here (indicating). We had several drill
stem tests on that. One up in the gas zone recovered gas
at nineteen minutes at the rate of nineteen MCF per day, and
recovered 140 feet of water-cut mud. Another drill stem
test down in this area (indicating)--that, incidentally will
show on the cross-section here; here it is right here
(indicating)--down in this zone we recovered 330 feet of
muddy water and 180 feet of clear water. This well is high
gtructurally, but the oll sectlion is practically shaled out.
There 18 not too much permeabllity, so 1t gives us some
indication of a shale out to the south, in a southerly
direction. .

Now, this is getting kind of fer away from it,
but 1t 1s a pretty good well for control, and that ls our
Griffith No. 1, which is an oil well in the "J" sand., We
don't have a picture of the electric log here, but the
"D'" gand was completely gone, shaled out, so that ties in
with our anticipated shale out from the south.

We go then to the British-American Casement A-6,
which is this well (indicating), and it is not shown on
these cross-sections (indicating charts) but it is in your

portofolio. The drill stem tests of the "D" sand in this
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well recovered fifty feet of olil-cut mud and 150 feet of
water. According to the microlog we had about thirteen !
feet of sand in there which could be considered as
permeable; but, the drill stem tests indicate it to bhe
practically lmpermeable. There was no appreciable amount of
£111 up. S0 we had a permeabllity barrler to the southwest
(indicating).

Now, we will go to Sinclair‘s Hitchcock No. 3,
which 1s this well right here, and is shown on the cross-
sections by this well (indicating). It had & net permeable
sand of about twenty feet, of which twelve feet was
congldered to be oll-bearing, and the bottom eight feet
was wvater-bearing. A drill stem test recovered three feet
of oil-cut mud and 480 feet of water. A core analysis of
this area gave & permeabllity of from two-tenths to 28
millidarcies. That 1s very definitely a low permeable well,
and of course 1t was plugged and abandoned; so this tells us
that we have & permeabllity barrier toward the west
(indicating).

Now we go on up to Anderson-Prichard; they drilled
a well in here recently (indicating), McCleary No. 1, and
it had about ten and & half feet of very fine grade silky
sand on a core. The core was not analyzed, I understand,

and no drill stem tests were run, and the well was plugged
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and abandoned, so that gives us some more ides of the
permeabllity pinch out to the west (indicating).

So vwe come on up now to the Glbraltar-Ayres
No. 4, which is this well (indicating). There 1s a net
permeable sand of eight feet, no gas sand, and of course
the eight feet was oil-bearing. Core analysis indicated
an average permeablllty of about sixteen mlllidarcies,
The drill stem tests recovered 120 feet of oll and 180 feet
of o1l and gas-cut water, wo according to the electric log
it has pretty poor sand development and the well had to be
fractured initially to make 1t produce, so that glves us
gsome indication of & permeabllity barrier of shale out
forming to the northwest {ilndicating).

Q Mr. Stein, you have reviewed each and every well
around the periphery of the field. What is your conclusion
with respect to the type of reservolr system demonstrated
by this information?

A The evidegce indicates and it is my opinion that
thls 1s a closed reservolr.

Q Doez that wmean that there 18 no effective water
drive which can serve as a mechanism for displacing oll
avallable to you in this field?

A It does. |

Q Now, Mr, Stein, will you please refer to your
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Exhibit 10-3. You have a 10-3A and a 10-3B?

A Yes, sir. |

Q And describe those for the Commission and explain
thelr importance with respect to this exlstence or non-
existence of a vater drive?

A 10-3A is merely # tabulation of the oll and water
vhich when added together--the water divided by the total
gives you & water percentage for the fleld. This is
fieldwide. And on Exhibit 10-3B we have shown this graphically.
Since the inceptlon of the field we can notice that there
has been very little, in fact no appreciable increase in
water percentages. There was some during the months of
August and September, which was probably due to new wells
being completed; but on the whole and on the average wve
could say that the water percentage has remeined fairly
constant at around five percent on the average. To me this
indicates the absence of a wvater drive., Otherwise you
should have an increase in water percentages as the fleld
1s produced.

Q Now, Mr. Stein, another way of determining whether
or not you have had & water drive 18 to make what is called
a material balance calculation to actually gauge the
pressure drop agalnst the flulds orliginally in the
regervolr, and the fluids in the reservoir after the pressure
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drop. That can disclose, as I understand i1t, the existence
of any influx of water. Have you wmade such & waterial
balance calculation, Mr. Stein?

A Yez, I have. |

Q And what were the results of 1t?

A It indlcated no water drive. Iﬁ cther words,
there was no 1lndlcatlon of water influx into the reservoir.

Q Can you find 17-3 very quickly on there, Mr. Stein?

A Yes.

MR. STOCKMAR: Gentlemen, 1n December additional

well tests vere wade which have provided the basis for a
new pressure map of the fleld. We have shown this largely
for convenlence as our Exhibit 17-3. At our first hearing
wve had presented a pressure map based on & September survey
of the pressures.

Q Now, Mr. Stein, I gather that this 1= your
interpretatlion of the pressure distribution in the field
as of the December pressure survey?

A Yes, sir, except this is‘as of January--sbout the
6th, I think, when we cdncludgd the survey.

Q Now, as I understand the effect of a water drive,
an influx of water in any amount, but particularly in a
substantial amount, will serve to retard the pressure

decline in the reservolr, is that not true, sir?
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A That is correct.

Q And if we find that there has not been any
noticeable slowing down or retarding of the pressure decline,
is that not a graphic representation of the maﬁerial balance
calculations wﬁich you have already made?

A Yes, 1t would be.

Q Will you refer to the next exhibit, 18-3, which
I might explain is a pressure differentisl map, showlng the
difference in pressure at various parts in the field
between the September survey and the December survey.

Mr. Stein, does that not demonstrate the wost substantial
decline 1n pressure as taking place in the northern portion
of the fleld? -

A Yeg, thies 18 a differential pressure. From the
last pressure survey to the present one--which was about
four months difference--we have & drop 1n pressure of soue
300 PSI in this particular ares {indicating), and about
200 PSI in this particular area (indicating). Of course,
ag you go around the fleld, for instance, this is a 100 PSI
drop (indicating), and so on out in here (indicating).

Q Mr. Steln, that production in the northern part
of the fleld has been from an area which is oil zone only,
is 1t not?

A ﬁo, there 18 some gas zcne right in here, but
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primarily 1t is oill productive; but, within the 300
pounds differential, that is all oll zone. There 1s some
gas zone right in here {indicating).

Q As I read the statistics with respect to khe wvell
tests on those wells, they have produced oll 1n the last
quarter at a very low gas-oll ratio, gqulte near the solution
gas-oil ratio, 1s that correct, sir?

A That 1s correct, yes. |

Q And yet we find & very substantial pressure drop
in that area. Is that to you evidence that they are taking
the o0il out of a small enclosed system in that particular
pert of the reservoir?

A Well, yes, it could be that. You could have 1t
closed in there, but it indicates to me that there has been
considerable more drainage in this part of the field
(indicating) than there has been in this part {indicating).
Por instance, there has been considerably more oll taken
out per unit volume of sand.

Q Sticking with the water drive, is there any
evidence to be gained from this mep that any water drive 1s
aveilable to produce additional oil in this field?

A No, there is no evidence to show that wé have any

wvater drive.

Q Then from the geological and engineering data, from
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your material balance calculations, from the observations
of actual water production, you find no information which
could lead you to suspect a water drive in this fileld, 1s
that correct, sir?

A That is.correct.

MR. STOCKMAR: Thank you. I would like to

submit the exhiblts-~~I have one wmore, Mr, Stein.

Q Mr. Stein, will you refer to your Exhibit 8-3.
Now, 1s this an accumulation of the basic englneering data
available in the fleld?

A It is. |

Q And i1s 1t the information that you have used in
making later calculations?

A It certainly 1is, yes, sir.

Q Is this not largely the same information that was
agreed to by all of the operators, but which has simply

been extended to date as to total field production and so

forth?
A It has merely been revised; 1t was agreed to.
Q The revisions, however, are your own vwork and not

the work of all the operators in the field?
A In some cases some of it has never changed from
the initial or the first hearing which we had back in

September.
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Q Will you refer to Exhlbit No. 9-3 and explain 1%
for the Commission?

A This is ghe monthly oll, gas and water production
since the inception of the field. We have tabulated it by
months, as you can see, and as of January the 1st we have
tabulated the cumulative oil, gas and water productlion for
each lease 1n the field; and finally a fleld total, which
is at the extreme bottom and on the last column.

Q Mr. Stein, will you now refer to your Exhibit 12-3
and explain its significance to the Commission?

A 12~3 18 the net pay volume which undérlies each
developed lesse, both in the oll zone and 1in the gas zone,
and the combined volume of the o0il and gas zone, with the
percentages of each shown in the separate columns.

Q To take an example, Mr. Stein, what 1s British-
American‘s percentage of the oll zone?

A Qur percentage of the oil z;ne amounts to 34.8
percent.

Q And the percentage of the total gas zone?

A It would be about 59.7. Qur percentage'of the
total volume of the field amounts to 40.5 percent.

Q Now, were these flgures derived from the net oll
and net gas lsopachs, which we have shown as Exhibits 3-3 and
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They wvere.

By standard and normal planimetering methods?

> o =

Yes.

Q This represents the breakdown of the amount of
oil zone and gas zone available to each operator in the
fleld?

A It does,.yes.

Q Thank you. Now, let me call your attention to
Exhibit 13-3, Mr. Stein; will you explain the meaning of 1t?

A This is 2imply the actual volume tests that were |
run during December in accordance with the Commission's
order.

Q Taking eéch of the four columns after the well
number, would you telil fthe Commission what the column
indicates?

A ‘Well, under the first heading, of course, we have
the lease and the well number; the next heading 1s the oill
rate, which 1s the capscity of that well to produce 1n
barrels of oil per day.

Q Now, is that the total amount that that well can
produce without any restriction on its production at all?

A That's right, yes. |

Q All right, sir.

A And, of course, the water ls & test on the well
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vhich determines the number of barrels of water per day that
it wlll produce. The gss is & measured volume and represents
t he thousands of cublic feet per day that will be produced
with that oll; and, of course, the extreme right-hand column
is the gas-o0il ratio, vhich 1s simply the MCF of gas per

day divided by the oll rate, barrels per day.

MR. STOCKMAR: Now, gentlemen, I have had
Mr. Stein detall a number of the exhlibits, which are submittied
only for your inspection and convenlence; but he is prepared
tec explaln or justify any of them, 1f you wish. Thems jor
purpose of his testlmony has been ln support of the
contention that we have an entirely enclosed and sealed
reservolr system.

MR. SHAW: Do you have any extra coples of this
bound volume?

MR; STOCKMAR: I gave some to the Commission hers,
if they have some to distribute. Before I submit Mr., Stein
for cross examinatlion are there any guestions whatsoever
that the Commission or the staff woulC like to ask him?

MR. JERSIN: Are you golng to have the witness
testify as to the market of gas, Mr. Stockmar?

MR. STOCKMAR: Yes, sir.

MR. JERSIN: The available market?

MR. STOCKMAR: Yes, sir.
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QUESTION3 BY MR. JERSIN:

Q You have made these material balance caiculations,
Mr. Stein. Do you have the nctes for your calculatlions?

A Yes, I have a set of them in my briefcase. wé
did not enter them in here, but I do have some notes on 1t.

MR. JERSIN: There are various factors that are
variable. I wonder if they wight be submltted for
examination, please?

MR, STOCKQAR: We certalnly can. We can
introduce them as an exhiblt, 1f you wish. We didn't put
these in, gentlemen, because they are engineering
hieroglyphics.

THE WITNESS: We can call that Exhibit 20-3.

MR. STOCEMAR: Let's not enter that as an exhiblt
until Mr. Jersin finishes; Mr. Jersin, do you wish to
examine Mr. Steln as to this?

MR. JERSIN: Not r£ght now, Mr. Stockmar.

MR. STOCKMAR: We will have him here avallable
for further guestioning at any time you wish. Is there any
cross examination of Mr., Stein?

MR. MC GOWAN: I wouid like to ask just a couple
of questions.

CROSS EXAMINATION BY MR. MC GOWAN:
Q Mpr. Stein, you testified that you thought thls was
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a couwpletely closed reservoir. Now, in closing 1t to the
north you have no well drilled there that has actually gone
into shale or anything, have you?

A No, we are basing 1%, ;f course, on the Glbraltar-
Ayres No. 5, which 1s the north extenslon, and does Iindicate
some shale out. In other words, the sand is pinching ocut in
that direction.

Q But it is just as logical to sssume that it wmight
go on another half & mile or so, 1s that correct?

A It is kind of hard to get the control,'I will
have to admit, but it lindicates a definite pinch out in
that direction.

Q But, you do not have definite well control, bub
are merely giving opinion or speculation control as to the
north, is that correct, based upon these present wells that
are producing that are showing a thinner layer of sand?

A That is my opinion, yes.

Q Now, you also testified concerning your Exhidbit
17-3. The gas cap on this fleld is essentlally on the east®
side, is 1t not?

A Yes, gnd through the center; that i1s, the eastern
portion almost due morth and south. It runs almost in line
with that section line through there {indicating).

Q Now, generally speaking also during the last nlnety
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days at least when thils order has been in effect, the gas
cap has been pretty well non-produced, has it not?

A I wouldn't% say it was non-produced; evefybody has
been producing, of course, wlithin the 1limit of the 300,000
feet per day.

Q But it has been subject to that control?

A Yes, |

Q Does not the presence of the gas cap on the east
side in this controlled or close to non-produced condition
terd to hold the ﬁressures up to the east as indicated on
your exhibit there? Do you not think that Iis possibly the
explanation for ité

A I think it helps hold 1t up.

MR. MC GOWAN: That 1s all.
RELIRECT EXAMINATION BY MR. STQCKMAR:

Q Mr. Stein, by way of redirect examinatlion,
although you have no specific well control to the north,
i3 1t not your assumption, or your determination that there
is a shale out, has it not been confilirmed by the material
balance calculations and the pressure decline map?

A Well, the material balance calculations.indicate
no water drive, therefore we must have a closed reservoir.

Q Even 1if the reservoir is slightly larger than we

have indicated here?
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A That 1s correcst.

Q Now, with respect to the pressure waintenance by
the restricted production of gas, has that pressure
maintenance arlsen because of the resirlction orn the gas
production or because of the restrliction on the oll production?

A I think it is on both. I mean, you have bad both |
of them restricted, so your pressure tends to‘try to
equalize throughout the fleld; however, 1t didn't quite do
that, as we can see. We have slightly wore drawdown 1n the
north end of the field thamn we have in the socuth end of
the field.

Q Would not 8 limitatlion on gas production alone
malntein gas cap pressure?

A Yes. |

MR. STOCKMAR: Thank you, sir.
QUESTIONS BY MR. JERSIN:

Q My, Steln, while you are on the vitness stand,
do you belleve you could determine whetheror not you had
effective water drive at a high rate of production from a
reservoir? ¢

A 'If all of your produchtion datas is correct and
your pressure surveys are correct, 1t shouldn't make any
difference whether you have a high rate or a low rate.

Your material balance calculatlons should tell you whether
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you have any influx of water or not.

Q Your Influx of water is not & rapid influx
usually, 1lsn't that correct?

A Well, we don't me;sure the rate generally. We
merely want to see if there 1s any water coming into the
rezervolr; then we can make more calculations and actually
eatabliish the rate. On thls particular calculation that
I wmade, 1t was merely to determine whether or not
there was any influx of water into the reservolr, not the
rate.

Q In other words, your exhibit, youwr teatimony
indicates that yoh did not recognize any water drive at the
present time?

A Thét’s right; as far as I am concerned, there 1s
no water drlve.

Q Well, there could be water drive. Your evidence
Indicates that there is no effectlive indication of a water
drive right now?

A Thati; right; there 1s no water drive at the
present time.

QUESTIONS BY MR. STOCKMAR:

Q As I understand it, Mr. Steln, no matter how small

the influx of wabter it can now be detected?

A The materisl balance would show 1t If there wvere
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an influx of water.
RECROSS EXAMINATION BY MR. MC GOWAN:

Q Mr. Stein, you are aware, are you not, that %the
wells %o the northwest are increasing in thelr water
production?

A f am not aware of individuai wells, no; I didn't
pay that much---

MR. STOCKMAR: You can refer to your exhibit.

A The exhibits probably show 1t; I merely took
this on a fieldwide basis, because you can't take eny one
well, 1 don't think, actually--you might if you had a long
enough history.

Q I was trylng to get to the polnt that you state
fiatly that there is no water drive, and you seem %o base
thet upon your materisl balance calculation. If the wells
to the northwest are increasing in their water production,
it is my understanding at least, that 1f the fleld was
produclng at too rapid = rate, that the water drive would
not reflect itself, and therefore you couldn't disprove 1t by
your material balance caliculations. Am I correct in that?

A No, I wouldn't say that you were. The only thing
that I have noticed is that thoze three latest wells that
were drilled up there--and they have only been coumpleted a

couple of months now--made some water initielly. I don't
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have any curves on your wells or on anybody else's wells

to see how the water 1s increasing, but taken on a fleld-
wvide basls over the life of the field, my graph here
indicates that there has been no appreciable increase.

It has been more or less of an average of about five percent.

Q And you think that conclusively shows then thay
there camnnot be any water drive in this field?

A I think it indicates right now thatlthere 12 no
vater drive.

Q That there is none at all, or that et the present
time 1% 1s not effectlve?

A I don't know wﬁat the fleld may show twenty years
frowm now, but at this polnt there is no evidence of an
effective vater drive, or any vater drive at all.

MR. MC GOWAN: Effective water drive, all right;
that is all.

MR. STOCKMAR: Mr. Shaw?
QUESTIONS BY MR. SHAW: |

Q Isn't 1t a fact, Mr. Stein, it 1s agreed, isn't it,
that on a comparison standpoint thls is & brandnev field,
lsn't that correct?

A It 1s no£ 80 new{ ve have a lot more data than
we ever had before,

Q When was the first well discovered?
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A Back in April.

Q April of '55?

A That's right:

Q And actually isn't it true---

A Practically ten wmonths ago.

Q ---isn't it true that you don't really have enough

data as yet, and that you will not really know untll umore
time elapses and wmore data is collected as to whether or
not there actually is & water drive in this field?

A I feel that right now we have sufficieng data
that the material balance would show water influx, 1If there
wvas any. It might be only & small amount, but it would
show 1%t.

Q Your testimony here today, of course, 1=
completely consistent with Mr. Cavaller's testimony, who
appeared for British-American before, lisn't that right,
concerning water drive?

A I don'ﬁ even‘remember what he said; this is my
own opinion, sir.

MR. SCOTT: Mr. Stockmar, I have two questions of
the witness.
QUESTIONS BY MR. SCOTT:
Q Did your material balance study cover only a time

interval to date, or did you attempt to predict the ultimate
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recovery throughout the length of the field?

A No, 1t was as of this date. | |

Q@ I see. Do you have any opinion from your present
study as té what the ultimate pleture would be on the
material balance?

A No. |

Q In terms of recovery?

A i don't have any opiﬁion on that. I feel right
now that there is no water drive, and that the---

Q Yes, I understand that.

MR. SCOTT: Thank you.

MR. STOCKMAR: I would like to call Mr. Glenn
Stearns as our second wltness,

MR. JERSIN: Mr. Stockmar, ve are all taking a
shot at him in plecemeal fashion.
QUESTIONS BY MR. JERSIN:

Q Mr. Stein, just roughly what would you approximate
the relative volume of the gas cap to b2 coupared to the
oll zone in the Cliff Field?

A About twenty-threé percent.

Q About twenty-three percent. Is that large enough
to protect--let me rephrase that. Do you think that an
order that the Commisslon wmight issue should be such that

would regulate that ges cap?
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A I don’t think the gas cap 1s too lmportant in
this issue except that it ought to be conserved.

Q Now, just to go to & hypothetical posgibility of
producing the field. If all of the wells except the wells
in the ges cap were shut in snd you produced all the wells
to the gas cap wells, do you believe you would recover as
much oil as you would if you shut the gas cap wells 1n and
produced to the others? ’

A Would you mind stating that again? I don't
believe I understood you. |

Q If you produced all the wells to the gas cap wells
and all of the wells except the gas cap wells were shut in,
do you belleve that you would recover ag umuch oll--that 1g---

A Oh, if there was some oll zone under the gas cap?

Q Do you belleve--- . |

A You are talking about a well completed in the
gas cap, but having an oll zone in it, are you not?

Q Yes, do you believe your ultimate recovery would
be the same?

A I’think all the wells would have to Dbe produced
in the field to get all of the recovery.

Q But, there could be a waste of oll by wetting gas
sand if the productlon practices were not proper?

A I personally don't see how you can wet the gas cap.
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MR. STOCKMAR: Mr. Stein, doesn't something have
to drive oil to make it wmove upward?

THE WITNESS: Yes, that'slwhat I was tryilng to
briﬁg out, that as long as you have the gas cap there, then
there 18 nothing to wmake the oll go up into the gas cap.

MR, JERSIN: Unless you had a non-unlform pressure
pattefn throughout your reservoir which could be distorted
by unequal withdrawals, isn't that correct?

A And you caniteve the unequal pressure pattern all
right, but your gas cap would try to maintaln itself as a gas
cap and it would serve to expand and push oil, not push it
away, but to hold its gas cap size, and if anything it
would try to expand. |

Q (By Mr. Jersin) You believe that no matter in
what wmanner this reservoir 1s produced you will recover the
same amount of oil ultimately?

A I don't belleve I b;tter answver that question.

We have szome more testimony here that might answer your
question for you.

MR. STOCKMAR: I think we can say for the record
very clearly, Art, that methods of operation of the
reservolr will cause a greater or lesser recovery, but that
they relate to the efflclient u?ilization of the energy in

all of the gas in the reservoir. I don't wish to testlfy
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here, but we do have Mr. Stearns coming up who will go
into as much detail as you wish as to encroachment into the
gas cap and so forth.
MR, JERSIN: I belleve that i1s all, Mr. Stockmar.
MR. SHAW: I have one further question. It has
been hinted at, but I don't think it has been nalled dowa
yet.
QUESTIONS BY MR. SHAW:
| Q Do I understand that your testimony, Mr. Steln,
is that on the basis of the information you have and as you
interpret it that at no time in the future will there ever
be an effective water drive in this field?

A I don't think I have ever sald ﬁhat. I said that---

Q I am asking you that,

A In wy opinion it indicates that there 18 no
vater drive in this field at thls time.

Q At this time. Now, uy questionlis: Is it your
opinion that there will never be a effective water drive in
this field? |

A fes, because we show that we have a closed reservolr.
I don't know where it is going to come from.

Q Then your opinion is that there will never be an
effective water drive ln the future, 13 that correct?

A That is correct.
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{Witness excused.)
MR. STOCKMAR: Mr. 3tearns, will you please take
the stand?
GLENN M. STEARNS, called as a witness on behalf of the British-
American 0il Producing Company, being first duly sworn
according to lawv, upon hls oath testifled as follows:
DIRECT EXAMINATION BY MR. STOCKMAR:

Q Glenn, will you please state your full name and
your professional connection for the record?

A Glenn M. Stearns, chief englneer Sf British-
American.

Q Do you have in your capacity as chief engineer
for British-American a particular knowledge of the Cliff
Field?

A Yes. Ive followed the development since the
beglnning and have examined numercous electric logs, core
and reservoir fluld anslysés, and so forth.

Q Will you give & brilef background of your profes-
sional and educational connectlions?

COMMISSIONER BRETSCHNEIDER: We will accept him
as an expert witness.
Q All right, sir., Mr. Stearns, you have examined

in detall the exhibits previously presented by Mr. Stein?
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Q Do you concur with his conclusions that the "D"
sand reservolr in the Cliff Field 1s a closed reservoir and
that no effective water drive can be detected?

A  Yes, I do concur. I might summariz; the reasons.
Based on the core analysis data, the drill stem test data,
indicating fluid £111 up, and the indlicatlons of thinning
on the edges of the field, there 1s evidence of a closing
off of the permeable zection which would be a requirement
for the movement of water into the reservoir; that is,
displacing the oil, which 1s really what water drive means,
In addition to that, Mr. Stein has presented the trend of
the field water production, water percentage, which
indicates no increase, indicating some fluctuation possibly
because of differences in production of the wells,
completlon of new wells; but, certainly it indicates no
trend upward which you would expect as water moved upward
along the flanks of a fleld, as you would have in a water
drivé field.

In addition to that, as Mr. Stein has presented,
we have the results of material balance calculations borne
out by the pressure pattern, the material balance calculation
of necessity belng a method by which you would recognize
the presence of water that had moved into the fleld since

the beglnning; and there was no indication of such water.
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The pressure pattern presented by Mr. Steln indicates that
the pressure drop has been just as severe along the flank
of the field where we would expect water to come in as it
has been--and even wmore severe in some spots-~than it has
been 1n portions of the fleld wore remote from the flank.
If there were water coming in the flank wells should show
better pressure waintenance than wells more remote from
the flank.

Q Well then, Mr, Stearns, if it is your opinion
that we do not have a water drive reservolr, what kind of
a reservolr do we have?

A Well, we havé a reservolr that--as Mpr, Stein has
pointed out--consists of foughly twenty-three percent gas
cap and seventy-seven percent oll zone. Due to the
relatively swall volume of the gas cap as compared to the
total reservoir volume, I would say that the field is
predouinantly & soclution gas drive fleld.

Q Well, in & closed reservolr of this nature with

¢the relatively thin oll column and & relatively small gas
cap, does the gas cap contribute materislly to driving oil
out of the reservolr?

A I would sag that comparatively speaking, the
mechanism of gas cap driveis rather small as compared to

solution gas drive, and that 1s certainly true up to the
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present time since there has been no segregation of solutlon
gas into the gas cap, in my opinion, and since there has
been relatively small expansion of the gas cap as of this
date, even though there has been no contraction of the gas
cap as of this date.

Q We have stated as part of our opening statement
that it is valuable to preserve the gas cap and the energy
in it. What function does the gas cap play in & reservolr
of this nature?

A Well, in a sense the gas cap acts as a cushionlng
effect on pressure decline. DBy its expansion, with some
withdrawal of oll it tends to minimlze the amount that the
pressure drops &s a result of removing a given amount of
oil from the 0il zone, and thus with preservation of the
gas cap you maintain the pressure 1n the entire reservoir
to & greater degree, and also take advantage of the downward
movement of the gas cap, when and if 1t expands, and 1t
glves you a better displacement of the oll from the oil

Zaone.

Q Then there l1s distinctly an advantage to keeping
at a minimum the production of gas cap gas?

A That is true.

Q Nonetheless, in this type of reservolr can you

escape the production of some gas cap gas with the oll?
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Is the gas presently being produced, which is in addition
to the solution gas, coming from ges cap?

A There has been gas cap gas proauced almost since
the beginning of the field, the production period. That
is based on the fact that roughly three-fourths of the wells
produce at ratios well in excess of solution ratio, and
that excess gas represents primarily gas cap gas.

Q Could 1t be dissolved gas which is coming from
barrels of oil not belng produced?

A The excess gas later produced at some later time
will represent a significant amount of gas that has come
out of solution in the oll, but at the present time the
withdravwvals from the oll zone have amounted to roughly four
and a half to five percent of the oll containing pore space
in the o1l zone. By knowledge of reservolir mechanics we
know that you must vold roughly ten percent, or somewhere
approaching that figure, to create & sufficiently high gas
saturation to allow the gas to flow as free gas to‘the well,
or to bubble up into the gas cap; so the excess gas thet we
are producing now with that low voldage of the oil zone 1is
priwarily gas cap gas.

Q But, I gather from your statements‘that there has

been a sufficlent production of oll from the oll zZone to

nonetheless permlt the expansion of the gas cap slightly.
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Will you explain your thinking on the maintenance of the gas
cap? ,

PA Yes; that was a part of our material balance
calculation, as & part of maeking the material balance
calculations to which Mr. Stein referred and which was gilven
to the Commission staff, that involved & considersation of
the amount of gas withdrawale from the gas cap and the
amount of expansion of the gaé cap; and the expansion of
the gas cap to date is indicated to exceed the withdrawals
to date, in reservoir terms, so that you now have a somewhat
larger gas cap than we had originally.

Q When you have reached the point in time when the
segregation of gas in the reservoir will beglin to occur,
will gas fllter up into the gas cap and aid in keeping it
from contracting?

A Yes. As I indicated in my earlier estimate, there
will come & time when the gas saturation due to the release
of solution.gas becomes high enough 1n the oil zone that
there will be some percolation of that gas into the gas cap
feeding 1t and enlarging it and maintalning it.

Q Well, 1f the excess gas since the beginning of
the fleld has been coming from the gas cap, I gather that
1t is your concluslon that there is no way that a reservoilr

of thls type could produce oil from the oll zone without
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also producing gas from the gas cap, at least as to wells
which are in association with the gas cap?

A There 1s no way of producing ali the wells without
producing some of the gas from the gas cap.

Q If it is valuable to wmaintain the gas cap to
keep the pressure up and to keep the gas avallable, 1s
not the best practice to so produce the reservoir that you
are producing the olil at the lowest gas-oll ratlo possible%

A That 1s true, yes.

Q Now, we have to balance this with economic factors
and so forth so that 211 the companies can get ahead 1n the
world, I gather?

A Yes, éir.

) Do you belleve, Mr. Stearns, that the gas cap,
when segregation of gas in the reservolr begins, could be
kept expanding solely by gas coming out of solution and
being brought to the gas cap, even if at the same time sowme
of the initial gas cap ge&s was belng produced?

A Yes, I do.

Q What 18 your opinlon, Mr. Stearns, with respect
to the rate of production as a means of controlling the
field, as compared with efficlently using the gas?

A The rate of oil production as such in tﬁis fleld

will not be a factor that affects the ultimate recovery.
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The ultimate recovery will be highest If we make the best
use of the energy in the reservolr, which is primarily
measured by gas. In other wo?dge";{_gs_groduce the least
amount of gas wilth é;;h barrel of oil we will be
accomplishing the greatest efficiency possible.

Q Without respect to whether we completely draln
the reservolr in one year or twenty-five years, is that
correct?

A That's correct.

Q Mr. Stearns, would you please bring forth your
Exhibit 14-3 and explaln its purpqée to the Commission, and
you might at the same time wish to discuss 15-3 and 16-3.

COMMISSIONER BRETSCHNEIDER: How long will it
take to finish this witpess? We have a date right around
12:00 o'clock. |

MR. STOCKMAR: If you are speaking sbout lunch,
why---

COMMISSIONER BRETSCHNEIDER: It is luhch; ve also
have an appointment.

MR. STOCKMAR: I think Mr. Stearns will be done
in less than ten wminutes, will you not, 8ir?

THE WITNES3: As far as my presentation of it is

concerned, yes, ten, flfteen minutes.

COMMISSIONER BRETSCHNEIDER: If we can recess when
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he 18 through, l1s that all right?

MR. STOCKMAR: It 1s ail right with me, yes.

COMMISSIONER BRETSCHNEIDER: All right; proceed.

Q (By Mr. Stockmer;} Would you proceed to explain
these three exhibits then, Mr. Stearns?
A All right. It seems that thére are two principal---

COMMISSIONER BRETSCHNEIDER: Pardon me just a
minute. Mr. Eames thinks we ocught to stop now and come back
after lunch.

COMMISSIONER EAMES: I am afraid we wouldn't
give 1t the attentlon that we should glve to it€.

MR. STOCEKMAR: That 1s perfectly all right with me,
sir.

COMMISSIONER BRETSCHNEIDER: Before anyone leaves,
how long will it require after lunch, a couple of hours
for the other side? Do you feel that we will get to any
other cases this afternoon?

MR. STOCKMAR: Oﬁr testimony with respect to
Mr. Hogan can be done in three minutes, and it 1s strictly
explaratory of fhe gas warketing situatlion.

MR. MC GOWAN: It looks as 1f our sideof the case
will equal at least two hours.

COMMISSIONER BRETSCHNEIDER: You would like that
much time?

F R R e, TR 7 - e
’-erJ' UL LR o TengRha. S T
kal
L3




63

MR. MC GOWAN: I think the total time will have
elapsed this sfternoon of two hours before we are through.

COMMISSIONER BRETSCHNEIDER: We will try to clear
the rest up this afternoon even if we have to stay late.
We will recess at this timé until 1:30.

{Whereupon, at 12:00 o'clock noon, January 24,

1956, the Cowmission recessed.)
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AFTERNOON SESSION, JANUARY 24, 1956, 1:30 o'clock p.m.
5 L
COMMISSIONER BRETSCHNEIDER: Mr. Stockmer, are
you ready to proceed?
MR, STOCKMAR: Yes, sir.
GLENN M. STEARNS, called as a witness on behalf of the
British-American 0;1 Produclng Company, having been previously
duly sworn according to law, resumed the stand and testifled
further as follows:
DIRECT EXAMINATION BY MR, STOCKMAR: (Continued)

Q Mr. Stearns, I understand that you have prepared
three additional exhibits which we have numbered as 14-3,
15-3 and 16-3. Will you explaln these in such order as you
might wish and with such comments as you might wish to the
Commlssion?

A fes; to give background to the purpose of these
exhibits I want to wmake a few statements prellminary to the
‘showing of the details on the exhibits. Mr. McGowan brought .
out in his talk awhlle ago some points with which I agree,
indicating that the principal polints at lssue here are
prevention of waste, which Includes surface waste and
uvnderground waste. I think the matter of surface waste can
be handled by indications in our later testimony which will

bring out the fact that we are selling the gas from the
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properties and not wasting the gas &t the surface; so
primarily here iIn these exhibits we are concerned with
indications of the prevention of underground waste, and also
as Mr. McCGowan lndicated, the matter of correlative rights
is involved, and the Commission has glven some indication in
their order 66-3 that one of the criteris on which they will
judge correlative rights involves the regulations in such &
way as to permit each owner to get his just and equitable
share of the oll and gas from the sand beneath 1ts lease.

Now, I believe that correlative rights involves
other factors than that, such as those things that Mr.
Stockmar mentioned, including the time of development, the
diligence exercised by the various operators in developing
their leases, and the efficlency of operatlion of those
leases; and better diligence and better efficlency should
probably be rewarded to some degree; but, to consider leases
that have been developed and are now being operated I
interpreted the Commission as indlcating that they think
that correlative rights involve mainly a matter of each
ouner obtaining from beneath his lease the oll and gas
that 1s under that lease, without draining any oil or gas
from the adjoining operator's sand.

Now, these three exhibits, the first one belng

primarlly a numerical background for the last two, showing
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in detall the flgures that went into the preparation of the
graphs, and the graphs permitting much better visuallzation
of the various factors, I will deal mainly with the graphs.
On the first graph, which 1s on the left there
on the wall, and is Exhlbit No. 15-3, I have chosen, as
indicated by the previous exhibit, 14-3, four separate bases
for comparison of the varicus factors involved, and those
bases are: Baslis 1, unrestricted production; basls 2 is
the proposal that was presented by Sinclair and others at
the hearing on September 8th 1955, and involved the
placement of a limit of 150 barrels of oll per well per
day and 300 MCF of gas per well per day on a lease basis.
Basis 3 1s the present Commission Order No. 66-3, which
has a top oil 1limit of 200 barrels per well per day, and
as gas limit of 300 MCF per well per day on & lease basis,
Now, what I have designated as Basis 4 is the British-
American proposal, which involves no oll limit, and involves
a gas limit of 300 MCF per well per day on & lease basis.
Now, I might clarify and emphasize one polnt there.
I don't want you to misinterpret tha£ "no 0il limit."
Actually there is an oil limit as imposed by the gas. The
placement of a 1limit on the gas automatically places a
1imit on the oil, but by the words "no oil limit" we mean

no additional oll limlt other than that permitted by the
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maximum permissible gas production.

Now, this Exhibit 15-3 compares the amount of
hydrocarbon fluids wilithdrawn from each acre feet of sand
each day for each of the four bases, If we consider
basls one you will note that British-American under the
copdition of unrestricted production would be withdrawing
the highest amount from each acre foot each day, if 1t was
based on the December well tests. The minor operator would
be Gibraltar, and referring to the lower right-hand charg,
that green band indicates that British-American, the
waximum in that case, basis one, would be volding
spproximately five times as much as Gibraltar,

Now, considering basls two, which has already
been defined, under this condition T&T would be voiding
the maximum &mount per acre foot per day, and Gibraltar
would be voiding & wminimum from each acre foot each day,
and the ratio of those two, the maximum to the minimum,
would be in the range of 3.7, as 1lndlcated by the yellow
band on the lower right-hand chart of this exhibit. Notice
that the ratio of the meximum voidage to the minimum voidage
drops off,

Then considering basis three, which is the present
Commission order, in a similar way the ratio of maximum to

minimum would be roughly about 3.3.
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Considering basis fodr, which is the British-
American proposal, you wlll note that the deviation of each
of those volded values from a weighted fleld éverage 1s
less than under any of the other conditions, and that 1s
indicated by the gray band, the right-hand slde of the lower
right-hand graph. The ratio of wmaximum %o wminimum is about
2.5, or 1n other words, there is less spread between the
amount of voidage of the various operstors. They are coming
more closely to an even rate of withdrawal from each part of
the fleld.

Now, an 1ideal condition of perfection would be
"one," everybody belng perfectly equal. Well, we know that
from & practical standpoint that cannot be exactly
accomplizhed.

Q Mr. Stearns, to give a 1ittle background to the
ratio of "one" being ideal, would you explain to the
Commission what the effect of exactly equal $r proportiorate
voldage weould be in terms of prqhibiting dralnage from one
property to another?

| A Well, if i understand your question, Mr. Stockmar,
if you assume two blocks of sand, let one of them be the
block of sand that is under one lease, and the other a
block of sand that is under an adjolning lease. We know that

there is no wall there at that property line, beneath the
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property line, that there is freedom, permeable channels
for fluld to move from one block to the other if glven the
proper conditions to permit 1t; but, tﬁe condition that
will permlt that movement of fluid 1s a difference in
pressure between those two blocks. The thing that creates

a8 lower pressure 13 withdrawal of fluid, and a lower pressure
in one block than in the other would permlt fluid to flow
toward that lower pressure. But, iIf we take equal volumes
of oll and gas, this hydrocarbon material that we are all
wanting to get out, 1f we take equal volumes from the two
there will be a lowering of pressure in both of them, but

it will be the same amount of lowering of pressure and

there will be no migration from one to the other; and that
is what we are approaching here in trylng to remove from
each unit volume an equal amount of fluid, and this chart

is for the purpose of showing that we get closer to an equal
volume of fluid than these other plans.

Q Mr. Stearns, is not a scheme of production based
on a gas limitation a close approximation of an equal
reservolr voldage order?

A It 1s, automaﬁically, because when you place a
gas limlt on the production naturally the operator has the
incentive of wanting to produce all the oll he can within the

limits prescribed; if you place the gas 1limit only he wil
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naturally want to produce as much oll as he cen wlthin that
limit, which will mean that he will want to produce at the
lowest posslble ratio, which would mean the lowest possible
voldage, and automatically by putting a top only on the
gas, thus encouraging the operator to produce the most
oll possible with that gas, you are encouraging him to
produce most efflciently, which I can elsborate on more by
referring to the other charts.

Q Will you, please?

A Now, I want to répeat agaln what Mr. MoGowan
said in his talk, for emphasis. He referred to the defini-
tion of waste that was in the statute, and I interpreted
nim as placing particular emphasls on one of the portions
of that definition which stated‘that prevention of waste
included--or, that waste, the definition of waste, that
waste included the inefficient use of energy including
gag energy.

Now, I want to agree wholeheartedly with that
définition and emphaslze the lmportance of conserving the
gas energy in the reservoir in the form of the gas that
is down there under pressure. To preserve and consefve
that energy we want to produce or dissipate the least
amount of it from the reservoir in getting out a barrel of

oil, so we want to produce with the lowest possible ratlo.
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Now, I have compared these same four bases that
I defined awhile ago on this c¢hart, 16-3, with regard to
total gas production thet would be permitted, with regard
to the oil production per well that would be permitted
along in producing that total gas production, and I have also
compared the ratio that would result, ges-oll ratio, and
in turn the reservolr voldage that would result from the
production of one barrel of oll.

Now, you will note that under basis one,
unrestrictive production, the ratio would be approaching
2,000 cubic feet per barrel, as shown by the third
chart near the top, the right-hand top chart. If you
place into effect the Sinclalr plan, basls two, you would
cut the oil production in half, at least as 1t appears
from this graph. You wouldn’t proportionately reduce the
0oil production, but your ratio would be in the neighborhood
of slightly sbove 1500 cublc feet per barrel.

Now, with the Commission order you have a lower
0oil production rate for the field than under unrestricted
productior.,, but a little higher than with Sinclsair's
suggested 1imit, and the gas-oil ratio would be roughly the
same, or under the order the resulting ratio 1s essentially
the same, slightly higher than under the Sinclalr plan.

With the British«American proposed plan you will
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note that the production per well is higher, but you are
more efficiently producing the total amount of oll produced,
as indicated by the gas-oil ratio which 1s, I belleve the
exact flgure was 1372, yes, 1372, which coumpares to

1574, ﬁhe resulting ratio under the present Commission
order.

g Mr. Stearns, can you state the benefits of
producing the oll more efficlently in terms of ultimate
recovery of oll from the field?

A Yes, sir. We all knaw that the best we can do
with a field, even the best we cen do with a field we are
going to leave a lot of oll underground. That oll will be
left down there because it is dead oll with no energy to
move 1%, and the retentlve forces, the cappilarity asnd the
other retentive forces in the sand exceed any energy forces
that are available to drive 1t out.

Now, if 1In producing our earller barrels we don't
look ahead and take out an excess of gas with sowme of those
earlier barrels, we are in effect robbing those remaining
barrels of energy and gas drive that can bring them out.

S0 we, by using less efficient methods and producing with\a
higher ratic in the earlier stages, will lose ultimate
recovery, which certainly represents wasate.

Q ‘Do you have any further comments with respect to
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Exhibit 16-3, Mr, Stearns?

A I do want to make one other comment which I may
have made in one form or another, but I do want to emphasize
that our plan results in a higher rate of oil production
per well, which we don't think 1s damaging, primarily
because each barrel of oll is produced more efficiently with
less gas, and it tles 1n with our earlier stated conclusion
that this 1s not a8 rate sensitive reservolr. The awmount
of ultimate recovery that you get is not a function of
how long it will take to produce it, but is a function of
how efficlently you produce it, and you can wmost
efflclently produce 1% by producing the least gas wlth each
barrel of oll.

MR. STOCKMAR: Do you have a question, Mr. Jersin?
QUESTIONS BY MR. JERSIN: |

Q Mr. Stearns, just for clarification, as I
understand 1t, your suggested order is based on the
thought that we would have a wmore uniform pressure pattern
than we would 1f we had a oil restriction with a gas
restriction, 1s that correct?

A That i1s true. The‘leftnhand_chart, which 1s
15-3, I belleve, indicates that we will under our plan be
taking.more nearly equal amounts of reservoir fluids from

the various tracts under our plan than under any of the
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other three plans.

Q So your aim 18 to keep the pressure pattern as
uniform ag possible?

A That woul& tend to make the pressure pattern as
uniform as possible, which according to my little exauple I
tried to explain a little whlle &go, would prevent
migration from one part of the reservoir to another.

MR. JERSIN: Ted, excuse me for interrupting.

MR. STOCKMAR: Feel frée to do so, Art. Do you
have any further questions?

MR. JERSIN: Ies; I do.

Q  Your suggested order deals with gas only,

Mr, Stearns. You reallize that it 1s rather difficult to
measure that hjdrocarbon accurately unless all of it is
measured. Do you have any suggestion on how the Couwmission
could keep track of proddction of gas from leases?

A 0f course, I--- |

MR. STOCKMAR: May I inject that we are not
presently seeklng any change in the method of measuring and
testing these wells, and the approach which we are
suggesting here includes & carrying-forward of the guarterly
gas-oll ratlo tests and other actuel volume tests as well
ﬁs pressure measurements, and at such intervals the gas-oil

ratio can be determined and the quantities of oil avallable
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for productlion under our proposal can be then calculated
just as you calculate allowables presently, and so as far
as keeping track of the situation we would end up by
measuring the oii, or living within & prescribed oil
allowable for each guarter.

Q {By Mr. Jersin} With the restriction on the gas
alone, Mr. Stearns, do you think & test every three months
would be an accurate gas production figure for each well?

A I think that within practical limits & quarterly
test would keep fairly close check on the trend of the
ratioes., Now, I base that on the fact that since our
hearing in November, 1f I recall the figures our ratio has
increased by only an average, something like a hundred cublc
feet. per barrel, which is really not & sharp increase in
gas~-oil ratio.

QUESTIONS BY COMMISSIONER VAN TUYL:

Q Can you separate the figures from the gas cap
area from the oil area?

A Can I separaée what?

Q Is the ratio higher in the gas cap'area? Is the
increase wmore raplid in the gas cap area than it 1; in the
oll area?

A | You are talking about produqed gas-oll ratio and

the increase for the gas cap wells as compared %o the lower

—
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structure wells?

Q Yes.

A I haven't examined them to wake such a comparison.
I think actually that--now, this has to be very rough--it
could be checked exactly; but, I believe & great part of
our increase has been additional wells showing a ratio
above solution retio. In other words, certainly a8 large
part of our increase has been on wells that originally had
solution ratic and are now & thousand or more cublc feet
per barrel above solutlion ratio. But now, as to just how
it would compare, I just haven‘*t made such a compérison.
QUESTIONS BY MR. STOCKMAR:

Q Mr. Stearns, isnit it your testimony that the
gas cap ges must inevitably be produced to get the oil from
this reservolr?

A Yes,'sir, that is certalnly true in this reservolr.
I% bas & relatively thin oil column; 1t has 8 relatively
low structural relief, and the practical methods by which
you can segregate the two are restricted very wmuch by the
fact of having that real thin 01l column and very low
structural relief. You just don't have room for coutrol
to keep from producing some gas cap gas, but I do think that
you have enough control that can be exercised to--as

demonstrated here--to keep that gas preduction to & minimum,
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and even with that much control, in a closed reservoilr
I belleve we are insured of a continued expansion of %he
gas cep.

Q Mr. Stearns, in a reservolr of this kind doesn't
1t follow that we cannot escape lncrease 1n gas-oll ratioes
a8 the cumulative production is tesken from the
reservolr?

A fhat's true.

Q And that the problem is simply one of constantly
trying to keep the gas-oil ratioes to the lowest possible
figure?

A' In this reservoir there are golng to be two
factors that tend to cause this situation; one of them 1s
that &s you withdraw the 01l you gradually thin the oil
column which makes the gas more nearly adjacent to the
perforatioﬁ 80 that more &and wore of it can be produced.

In addition to that the gas saturation in the oll zone
itself wlll increase with time and you willl be producing
more and wmore Solution gas from oll that remains
underground; and the goal is mérely to keep it to the
winimum of that amount of gas.

Q Mpr, Stearng---

COMMISSIONER VAN TUYL: Pardon me for interrupting.
Are your perforations in the lower part ;f the oll sand, or
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do they run up close to the oil-gas contact?

A They vary, Mr. Van Tuyl. In the ﬁain where we
have permeable sand far enough avay from gas to give us
proper dralnage for the oil, we certainly stay &s far as ve
can from the gas; but, on many of the wells--I belleve
Mr. Stein pointed ;ﬁt one or two of them--where the portion
of the sectlon that should have had the oll in it was
esgentially shaled out--you may have two or three or four
feet of oll zone before you get into shale, and naturally
to get the oil you have to perforate those perwmeable
sectlions, and 1ln some of those wells you just don't have
much room to play in as far as that goes,

Q (By Mr. Stockmar) Mr. Stearns, in answer to
Mr, Jersin's question if all or substantially all of the
gas produced iz marketed, does that not provide us with a
means of wmeasuring the gas production?

A Yes, I think that would glve the Commission a
very good check on 1t. 1In additlon %o thelr ratio tests
they could obtain the figures, the measurements of gas
volumes that were sold from each lease, which would, in
effect, give them an audit on the gas production.
QUESTIONS BY MR. JERSIN:

Q In other words, if the Commission requested that

all produced gas be measured Lt would impose no additional
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expense to British-Amerlecan?

A It would iwpose no hardship on British-American
to measure the gas that was produced in excess of that used
on the lease.

Q And the amount of gas used on the lease can be
estimated with & degree of accuracy, 1isn't that correct?

A A fair degree of accuracy, yes, sir; with an
engine of a given size and heaters of a given size you
can get within practical limlts of the amount.

Q Mr. Stearns, when you were discussing this gas
cap gas with Mr. Van Tuyl, you mentioned a degree of
control. Did I get the implication that it is your
opinion that the less gas from the gas cap you produce
prior to oil production that you obtalned, the more ultimate
recovery you uight obtain? In other words, 1f you produce
your oll before you produ;e most of your gas cap gas,
would that tend toward greater ultimate recovery?

A I think so. I made the statement thatlif you
produce the least possible amount of gas, whether it 1s
from the gas cap or whether 1t represents excess solution
gas that has come out of sclution, you have accomplished
the purpose of waste prevention the best you can. So
that ties in with your statement that you want to produce

the least possible awmount of gas cap gas conslistent with
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property rights; I mean, you are at the same time giving
each operator the right to withdraw an equal quantity of
total hydrocarbon fluids from hils unit volume of sand as
compared to another owner,

Q Control of gas cap gas then would indicate possibly
an increased ultimate recovery of oil if this control took
into recognition correlative rights?

A Art, I missed the first pgrt of your sentence.
Would you repeat it?

Q All right; we will ask that again; it 1s just a
restatement, Mr. Stearns. T[hé control of the gas cap ges,
good control of the.gas cap gas, would possibly increase
ultimate recovery of oil?

A Yes.

Q I just wanted to be sure I got that implication.

A That's correct.

QUESTIONS BY MR. STOCKMAR:

Q@ . Mr. Stearns, 1n this type of reservolr hasn't it
been your testimony that the control of that gas cap gas
ls really a questlbn of completlon practices and so forth
rather than the particular rate at which production might
be taken from the reservoir?

A Yes; and I might say that this order which

encourages or glves & premium or & bonus, you might say, to
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the operator that is able to produce hig oll with & lower
ratlio, enmcourages workovers or placement of a perforation
lower, or reworking of & well to put it in better shape to
produce & lesser quantity of gas. The type of order we
are proposing I think would encourage not only juggling
our proper selection of wells to produce from, but even
lmprovement by some of the wells by workover.

MR. STOCKMAR: We seem to have half-way worked
Into cross examination here, but I would ilke to submit
Mr. Stearns teo any further questioning by the Couwmission or
staff.
QUESTIONS BY MR. FREEMAN:

Q Mr. Stearns, what is the basis of your recommendation
of 300,000 cublc feet?

A Well, primafily that is based on earlier indica-
tlions by the Commission of what it thought the gas liuwits
should be. I might say that I recall the Kimball Gas
Products Company made the statement essentially to the effect
that they would be able to handle the field gas 1If that
limit were imposed, and British-American has made an
installation of coumpressor equipment to handle the

surface-produced gas 1f that iiml% applles; and at the same

time I wmight say that there has to be some top or limit

placed on production from an operations and profitablliity
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standpoint. I don't know whether I can exactly quote what
General Thompson sald or not, but he said that no waste would
occur only when no oil and gas is produced. So we could,
by setting a loter limit, possibly lmprove the situation
even & little better, but we would not necessarily, considering
all azpects, be preventing waste; because we could by so
doing make the operation less profitable and cause earlier
abandonment of the propertles and ceuse lack of developument
of simllar properties. BSo even though we might be correcting
this particular feature we might be bringing in some other
features that might have a bearing on 1t.

Q In vhich way would a lower limit an gae help the
property?

A | If a lower limit were placed upon the gas you
might have sowme operator that could hardly produce any oll;
but, from an overall field standpolnt the oil would be more
efficlently produced. You would be disregarding property
rights, though, if you chose, for example, the lowest ratio
well in the fileld and produced 1t only. You would be
carrying that principle to the extreme because only the
owner of that well would be gettlng & return from it.

COMMISSIONER BRETSCHNEIDER: Would that apply on
& lease bagis, too?

A Well, this principle is based on it applying on a

R FE PP C S a - ST 2 R I e L G PR

7 £ Tl o R R it & . Tha s - ny
SOt J. HEERE - PR, Fupsiropy, |

2 -~ -~
i E O ) e N s
—- -y

S
DY el BTy » TRDels, ey



83

lease basis; I wmean the principle of selectivity on a lease,
to be able to select the lowest ratio well on that lease

to produce & maximum amount of oil 1s what results in this
beneflt of & lower ratic. You can select the lowest ratio
vell on that lease without hurting any owner; but, you can't
necesgsarlily select the lowest ratio well in the field for
production without hurting the owners, or some of the
owners, because they wouldn't get to produce any.

QUESTIONS BY MR. STOCKMAR:

Q Mr. Stearns, in view of the certalnty, which I
believe is in everyocne's mind that gas-oll ratioes must
increase, 1f a substential reduction of the limitation on
gas vas now applled, would we not find that in the not ftoo
distant future the oil which could be produced, even though
we say there is no oll limit, the oll which could be
produced under that limitation would constantly reduce, and
that the net effect of what you are dolng is simply to
stretch out the time within which you get your recovery
and not substantially increase the ultimate recovery?

A Yes, and that 1s what I meant by bringing in the
economic aspects of it. I think the principal thing that
influenced the cholce of this particular liwmit was the
placing of falth in the Commission’s indication that this

wag & proper limit, and the design of our compressor and gas
Kuith Jdilsen ~ Denass, Slavogpena Rowo Pl

.. ) R e c 2 - 2 e T Ty -
YOG TERMLL TS RETTT e R 0 SR ST



handling facilities is based on this 1limit. Actually, T
don't think that any lower limit than this would be falr to
the operators since they have all made arrangements for
facilities to handle thls much gas per day.

QUESTIONS BY MR. JERSIN:

Q There 1s a little bit of flaring in the Cliff
Field now, Mr. Stearns. To increase this limit would
require the operators to increase thelr gas handling
capacity or flare more gas?

A To lncrease this'limit?

Q Ye=.

A Yes, if the 1limit were actually restrictive.
Now, I might say that because of the vagaries of the various
wells, that this limit 1s not now actually produced. You
see, there are thirty wells in the field---

Q By "1limit" you mean "gas 1imit"?

A Yes, sir.

Q All right.

A The 1imit of 300,000 per well per day amounts to
9,000,000 limit for the field; but, because of the fact
that some of the wells are limited in tﬁeir capaclty for
producing oil, and some of the leases could not actually
produce the gas limit, produce to capaclity at the present

time, the effective ges limit is actually--well, I belleve
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somebody~--well, 1t is actually lower than that 9,000,000,
h3 indicated by Exhiblt 14-3 the production of the leases
according to the methods used 1n this basls three would
result in a fleld gas production of about 6,350,000.

Q Does Briltish-American have compreséor capacity
to handle their portion of the nine million maxlmum?

4 Yes; Mr. Hogan i1s going to put on some teétimony
In that regard, but when you take off lease use, our present
compressor capacity will essentlally handle what iz left
over.

MR. STOCKMAR: Are there any further questions
by the Commission or the staff? (No response.) Cross
examine, then, please. |
CROSS LEXAMINATION BY MR. MC GOWAN:

Q I have just one or two questlons, sir. As I
understand your suggested order, it would elther result in
8 different oil allowable for every well in the field, would
1t not, or essentially, if two wells happened to hasve

exactly the same gas-o0il ratio, it might be the same?

A Our order would place & limit only on the éas
production for the lesse.

Q And you would then---

A We wouldn't treat 1t on a per well basis,

Q But you would be allowed to produce then all the
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well oll from each well that you could produce within that
gas limit, 1s that your suggestion?

A No, we wouwld produce a11’of the oll from a given
lease.

Q Well, put it on a lease basis. If you have four
wells on there you would have four times 300,000 cubic feet
of limitation?

A Yea; air.

Q And your suggestion is under your allowable that
that well, or ome well could produce all that it can produce
80 long as 1t doesn't produce more than the 1,200,000 MCF of
gas?

‘A. That is correct.

Q Under that then, under your formula, if we have
two operators and one of them has 8 well or a lease in the
hlgh gas-oil ratioc area ané the other one has a lease in
the low gas~-oll ratio area of the field and they are both
1imited by the gas limitations, that would then let the
wells in the lower gas-oll ratlo area of the fleld produce
substantially more oil than those wells in the higher gas-oil
ratio area, would 1t not?

A They would be ﬁroducing more oll, but essentially
approaching 8s nearly a3 we c¢an approé&ach 15 from the
gractical standpoint the equal reservoir withdrawals of gas
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and oil.

Q Well now, would---

A ~--=-50 &3 to minimize drainage and keep equal
prezsure patterns.

Q Would not the result, though, be that the low gas-
oll ratio leases will be producing just as much gas &8s the
high gas-oll ratlo leases, but a greater guantity of oil?

A No, I don't know--I don‘t think that is exactlé
true, if I understand your question.

Q Let's take two leases. Each lease has four wells
on it. One lease 18 1n the low gas-oll ratlio ares and the
other lease is 1lpn the high gas-~o0il ratio area. Each lease
under your suggestlion would be limited to 1,200,000 cublc
feet of gas, would it not?

A Yes, sir.

Q And each lease would be aliowed %o produce all
the oil it could produce so long a&s 1t produced no more
gas than that?

A Yes .'

Q Then the low gas-o0ll ratio lease wouilé be
producing the seme amount of gas and a greater amount of
0il than the hlgh gas-oll ratio lease, would it not?

A Yes.

Q Then the low gas-o0il ratio 1
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order of the Coumission, authorized end allowed dally to
void & greater space in the reservoir than the high gas-oll
ratio lease, would it not?

A Not significantiy grester, Mr. McGowan, within
limits.

Q Wouldn't 1t be directly proportionate upon the
amount of gas that was produced?

A Not exactly; within limits of calculations the
reservoir voldage of the oll as compared to free gas--I mean
8 barrel of oll as compared to several thousand cublic feet of
gas 1s very small, and the voldage that you would get
would be roughly equal in those two cases; that is, the
gmount of fluild withdrawn from the reservoir would be roughly
equel. The two owners would be getting what They deserve
because the first owner of the gas cap has all the gas
under his property. The other owner over here in the oil
column has only oil with solution gas under his property,
and if you are approaching more nearly equal withdrawal
from those propertles they are getting what they deserve.

You are trying to give them roughly the same amount,---

Q But, Mr. Stearns, my cquestion ig---
A --~of reservoir voldage per day.
Q ---if the high gas-oll ratlo lease produces

1,200,000 cubiﬂ feet of gas and because it 1= & high gas-oil
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ratio lease 1t can only produce 400 barrels of oil a day, and
the low gas-oil ratio lease also produces 1,200,000 cubilc
feet of gas a day, but produces & thousand barrels of oll

a day instead of 400 barrels of oil a day, then the low
geg~0ll ratio lease 1s obviously volding a much larger

space in the reservoir than is the high gas-oil ratio lease,
Isn't that right?

. Some g#e&ter, that is true.

Q That would not be an order which would glve to
each owner in the field the right to daily void an equal
space in the reservoir, would 169

A It would be approachiné it more nearly than
without this type of regulation; I mean, other factors would
cauze greater varistlons 1in veildage than this particular
factor that you wmentioned, this particular feature of the
regulation,

Q But would the effect of that order not be that
the Coumission would be saying to the man who owned the
high gas-oil ratloc lease, "You cannot dissipate the
reservolr as much as you can produce; you must comserve
your gas so that the man with the low gas-oll ratio lease
can produce ail the oil he can get"?

A Well, it is a matter of somewhat of a balance

between, as I see 1it, between properyy rights and wvaste or
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ultimate recovery.

Q  Well, isn’%t it---

A Ve are in & sense trylng to balance the wlthdrawals
betveen properties, but at the same time we are trying to
do another thing, and that is to ge% & maximum amount from
the field as a vhole, and the two are to some degree in
opposition to each other.

Q Isn't 1t pretty generally accepted that to base
the limitations on ges-~o0il ratioces 1s about.as good &
method as you can get unless you go lnto & very coumplicated
volumetric withdrawal formula, or fileld unitization?

A I got &1l that but the first part of your'
guestion, If you will repeat that--

Q ITsn't it fairly well accepted that about as good

or an equitable a withdrawal from a glven source of supply
as can be obtailned is the gas-oll ratio of the field,
unless you go into a very complicated volumetrlic withdrawel
formulas, which has been used In some areas, or else go into
field unitization? You have got to have some basis of
deciding how ﬁemy-cubic feet of gas will vold an egual space

in the reservoir to a barrel of oii, do you not?

A Yes. Well now, when you say the placement of a
1imiting gas-oil ratio, you have got to be & little wmore

specific than that. I don't favor the normal means of
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placing a top limlt on the gas-oll ratio; I don't favor that
over and above thilis method of placing a top gas limit on the
lease, because thils plan permits--as I stated while ago--
some selection on the part of each lease owner so as to
produce the most oil from the most efficient well on the
lease, and that's the reason I favor this lease gas limit
over & top gas-oll ratio limit,

Q S3ir, is it not true that the man who sits on the
gas cap or on the real high gas-oll ratio well will not
produce the well from the area overlain by the low gas-oil
ratio wells? You are not fearful, in other words, of the
man with thé gas cap well producing or dralning the oll
away from the man who has the well setting over the oil
section of the structure, are you?

A No; in faet, our plan 1§ attempting to minimize
that sort of thing by more nearly tsking equal amounts
from each acre foot under each owner's lease.

Q But, now %o the'contrary, cannot or will not the
well setting down on the oll column produce the gas from
under theman's well who sets on the gas cap?

A Because of the one particular feaéure that you
mentioned that can occur; but, there are other features in
the fleld that can cowmpensate for that, and we can never--I

mean, one facéor will have a certaln effect and another
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factor wlll have the opposite effect, and we can never get
exact perfection, but---

Q But when you do this---

A --=-I think ours 1s an approach to 1t.

Q Go back to my originai example where you limit
this man up here to this 1,200,000 cubic feet of gas, and
with that he can only get 400 barrels of oil a day on the
high gas-oil ratio lease, and this other fellow wlth the low
ges-oll ratio lease is producing 1,000 barrels of oll every |
day; and this man down here is voiding & much greater space
in the reservoir than this man with the high gas-o0ll ratio
lease because this is in the gas cap and the products from
this lease will flow to and be drained from his well, but it
will not reverse itself, is that true?

A If he is withdrawing in excéss of 600 barrels per
day, why, he is withdrawing the volume of that 1in relatlon
to 1,200,000 cublc feet of gas; I think that wilill ansver
your question. Ags I stated awhlle ago, that la rather
insignificent compared to the total volume of 1,200,000
cublc feet of gas.

Q There 1s one other factor, too, that seems to me
to result from your suggested plan, Mr. Stearns. In the
gas cap area you have a high pressure area, don't you,

generally speaklng?
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A I don't think that is necessarily true. Yes, the
highest pressure 1s toward the esst side.

- Q Which is near the gas cap? And the low pressure
ares then i1s generally speaking whefe the thicker columns
of oll are and the low oll-gas ratio 021l then?

A The low pressure area also has soue éas cap
extending out over the---

Q But, the man that is 4in the low pressure area
and In the low gas-o0ll ratlo area draws out 600 barrels of
0il and the same amount of gas--draws out the same amount
of gas and 600 barrels of oll more from the same sized
lease than the wan ln the high pressure area. Aren't you
every day drliving what oil lies under the high pPressure area
to the low pressure area?

A That one featu£e trends in that direction, yes,
sir.

Q Just one other thing, when you compdted this data
did you use gas-oll ratio tests or well capaclty tests?

A I Ueged the gas-oill ratio tests--I wean, I uséd
the gas-oll ratio and the well capacity tests, yes.

MR. MC GOWAN: That's all I have.
QUESTIONS BY MR. FREEMAN:
.Q Mr. Stearns, you said that your plan more nearly

approaches a uniform withdrawal, as I understood 1it?
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A Yes, sir.

Q Isntt it true that with an oil limlitaticn that
the dralnage that was indicated, or the possibllity:of
drainage that was indicated by your previous answers to
Mr. McGowan's guestions, would be further eliminated by an
0ll top limitation on, say, & 1lease basis? In other
words, taking the example that was presentéd, 1,200,000
cublc feet of gas and 400 barrels of oll as against a
thousand barrels; say if you had a 200 barrel liwitation
per well, and it was an equal four well 1ea§%, wouldn‘t
you have less of a disproportionate withdrawal?

A No, Mr. Freeman. My charts actually'show the
effect of the variation in the voidage on the varilous
leases under thils plan and under the Commission order, which
is no different at all, except for the placement of an oil
1imit; and under what I call the Sinclair plasn, it is no
different at all except for & placewment of a lower oll
limit.

Now, this could be measured 1n different ways,
but I have chosen to measure the disproportionate character
of the relative volumes by reason of a ratio of maxlmum to
minimum. The variation of the ratio of maximum to minimum
voldage on each owner's property is indicated to be less

with this plan than for the Commission order, which differs
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in no other respect, except for this top on the oll per well.
MR. STOCKMAR: Sam, may I interrupt? I think

something is so obvious to Mr. Stearns that hé is not

making 1t clear to the rest of you here.

REDIRECT EXAMINATION BY MR. STOCKMAR:

Q Mr. McGowan has ralsed the polnt that if a man
here 1s permitted to produce 1,200,000 cublc feet of gas
and 400 barrels of oil, and another man over here having
better gas-oll ratioes 13 permitted to produce 1,200,000
cubic feet of gas and 1,000 barrels of oil, his polnt 1s
that that additional 600 barrels of oll constitutes such &
volume that there 1 & great disproportlion in the reservolr
voidage. As I understand, & barrel of oil contains
approximately six and a half cublc feet, 1s that approximate,
or five snd a half cublc feet?

A A barrel is 5.0 cubic feet.

Q A hundred barrels of oil then will contain 560
cubic feet. That compared with the 1,200,000 cubic feef of
gas 1s a negligible feature, isn't 1t7?

A ‘This 1,200,000 wust be corrécted to reservolr
conditions. One MCF under the present well conditions,
one [iCF 1s equal to 2.6 barrels, or about that, 2.7.

Q Aren't we wmeasuring the surface gas produced and

stock tank barrels of oil produced?

fam . ey Emmoooo

2 mla, R T Fhoicmyogin ™ - crpran e T s gt e
Kel5h Weliaen » Boduna, 35 GEhS e e G g T

ALt 4 sy ey Y G4 ’ 0B
JACT Duarmntu 84 = Der o, T onns Ln

e




96

A Yes, but the question 1s whether you are taking
equal voldage in the reservolr from these two leases that
he is speaking of, and 1t is true that the volume of the
0ll 1s rather Insignificant as compared to the volume of
the gas when reduced back to reservoir conditions. Insofar
as causing migraﬁion of fluids it 1is relatively small.
QUESTIONS BY MR. JERSIN:

Q Mr. Stearns, could you suggest an oil limitation
that would reduce that negligible amount?

A Could I suggest an oil limitatgon?

Q Would an oil limitation reduce th¥s negligible
amount?

A. No; any limitation on the oill would tend to
nullify--I mean, any limitation on the oil over and above
that that 1s imposed by the 1limit of the gas would tend to
nuilify the very benefits we are talklng about, because you
would automatically be required, the various operators, to
produce less oil with a given volume of gas, and thus produce
that oll less efficiently.

QUESTIONS BY MR. STOCKMAR:

Q Now, Mr. Stearns, with respect to---

A So in actuality we are trying to attain a balance
between prevention of waste, which means most efficient

production, and a balancing of the withdrawals, which means
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distribution to the various owners.

Q Mr. Stearns, with respect to the comment that our
approach might benefit owners that did not hold land over
the gas cap, do our statistica-not show that Britlsh-
American owns sixty percent of the gas cap zone, and 1f there
is any negligible suffering on that sccount we will be
bearing gixty percent of 1t?

A Yes, sir. |
RECROSS EXAMINATION BY MR. SCOTT:

Q Mr. Stearns, I have just two guestions here.

What percentage of the recovery of the original oil in place
would you expect to obtain from a reservoir such as we have
in the Cliff Field?

A Weld, acéually I made no exact estimate of the
recovery. The amount of recoverable oil will certalnly
only be & fraction of the amount that is in place.

Q You have no figure on how much was originally in
place?

A No, I don't have an exact figure. These set of

exhiblts would furnish & very good basis for celculating
it. I don't have it in terms of barrels, but 1f you took
the number of acre feet of o0ll zone as lndicated on Exhibit
12-3 and converted 1t, took that times the porosity, which

1s roughly 18.5 percent, times the one minua connate water,
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vhich would be approximately .83--that 1s, the one minus
connate water would be .83--you would obtaln the indicated
amount of 0il’'originally in place.

MR. STOCKMAR: Are there any further guestions of
this witnese (no response)?

| (Witness excused,)

COMMISSIONER BRETSCHNEIDER: How  many more
witnesses have you?

MR. STOCKMAR: This gentleman will be our last
witness uniess someone wants to explore ﬁhe clil marketing
situation.

COMMISSIONER BRETSCHNEIDER: All right; go ahead.
THOMAS HOGAN, called as a witness on behalf of the British-
American Q11 Producing Company, being first duly sworn
according to law, upon hls oath testified as follows:
DIRECT EXAMINATION BY MR. STQCEMAR:

Q Would you plesse state your name and your position
with the company for the record?

A |, Thomas Hogan, districgfsuperintendent of production.

Q Are you acquainted with the gas sale progrsu of
your cowmpany In this area?

A Yesz. |

Q Would you--~

COMMISSIONER BRETSCHNETDER: We wlll accept him
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a8 an expert witness, 1f that is what you are trylng to
establish.
MR. STOCKMAR: We &re limiting his testimony to
knowledge of this gas situation, and thatis all.
COMMISSICNER BRETSCHNEIDER: All right.

Q Would you briefly detall for the record the‘basis
of the gas sale contract under which gas, your gas from the
Cliff Field is being scld?

A In June of 1953 fritiah-American entered into a
contract with Kansas and Nebraska Gss Company of Hastlngs,
Nebraska, in wvhich it is stipulated that certalun lands then
undrilled would have thelr gas production dedicated to
Kansas-Nebraska at a premiuvm price. Kansas-Nebraska, under
the contract, was obligated to take our casinghead gas, if
1t 1s economically feasible. We have the alternative, in
case they don't wish to take 1t, of putting in our own
coupression equipment, 1f necessary, and supplying 1t to
them., The Cliff Field leases, the Casement leases to be
exact, are among those lands dedicated to Kansas-Nebraska.

Q Then at the tlwe of the discovery of the Cliff
Field you had an existing gas sale contract set up in
anticipation of discoveries in lLogan County?

A Yes, we did. |

Q Then, I gather you promptly started an analysis
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of the basis upon which you would deliver gas from the
Cliff 7ield to Kansas-Nebraska?

A Yes; as a matter of fact, our firet well vas
complebed on May the 9th 1955 and on June the 14th, the saume
year, e started‘to study to determine the economlic feasibility
of compressing gas and delivering it to the Kansas-Nebraska
line.

Q This vas in advance of your complete development
of your lease?

A It Qas after the first well was coupleted, but ve
were continuing development; I mean, we hedn't stopped
develoning, but the study was started.

Q When was your first compressor ordered?

A The first compressor was ordered on-Auéust the 10th.

Q And when was it installed? VWhen was the date of
your first delivery of gas from the‘lease?

.3 Gas was first delivered from thé Casement lease
on September the 18th 1955.

Q Did sdditional develorment lead you to promptly
order a second coumpressor?

A We ordered a se;ond comprezsor the same day ve
orvderei the firat one. It was installed the day after the
first one was installed. "

Q Has additional development cauzed you te order
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and 1nstall a third compressor?

A They ordered a thirdlcompressor and it was
installed November the 16th. We now have three compression
unite handling all of the gas that we are producing on the
Casement leases Iin the Cliff Field.

Q Will these coupressorspermit you to handle all of
the gas that wmight be produced under an order adopted in
acoordance with British-American's proposal?

A They will handle it. |

Q Do you have any substantiasl knowledge with respect
to what the other operators in the field are doing about

thelr gas?

A 'The only knowledge I have regarding the other
operatora'! disposition of gas is that on or about January
the 9th of this year Kimball Gas Producﬁs completed a line
to Nebraska and commenced taking gas at fleld pressures,
By that I mean at separator or treater pressures; hovever,

they do not have compressors in the field as yet, as I

understand 1it.

Q During all of this period have the other
operators in the field had the same opportunlty to sell gas

to Kansas-Nebraska that British-American has had?

A Yes, the opportunity has existed for sometime,

and in support of that statement I will refer you to
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Exhibit 19-3, which 1s a letter from Kansas-Nebraska
Natural Gas Company of Hastings, Nebraska to British-
American 011 Producing Company. The letter 1s dated 8
November 1955. In the second paragraph of the letter I
will quote:

"With respect to your inquiry concerning our
8bllity to handle casinghead gas of other producers than
B.A., In the Cliff Field in Logan County, Colorado, this
will confirm my statement to you that we are able to handile
all of the casinghead gas presently being produced in this
field. It 1s always our lntention when ve enter any field
that we will provide & market for all the gas being produced
in that field which needs a warket. Under this plan we
would be glad to contract with the other producers in the
Cliff Field to %take their outputs of casinghead gas on
terms no less favorable to Kansas-Nebraska than those
lncluded In the contract we have with your company. We
understand, however, that all of the remaining gas in the
field is under contract presently to a group which proposes
to gather, compress and extract the liquids from 1t. We
have a contract with that group to buy thelr residue gas,
which we now understand l1s to be delivered to us at the
outlet of the Kimball Gas Plant in Kimball County, Nebraska.

Through this wmeans a market wililil have been provided for all
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the gas produced from the Cliff Field; but, should any
gas happen to be left out of this arréngement or should
any future gas discovery be unable to find a market, we
should be anxious to preventits waste." BSigned, 3. D.
Wniteman,

MR. 3TOUCKMAR: Are there any other questions
that the Commission might wish to ask of Mr. Hogan?

MR. JERSIN: Yes, |
QUESTIONS BY MR. JERSIN:

Q Mr. Hogan, in the month of November British-
American flared 21,458,000 cublc feet of gas. Do you have
the cepaclty for all the gas you produce?

A We have the capacity, but because of mechanical
difficulties and because of hydrate formations in Kansas-
Nebraska's lines during November, which you will recall was
rather cold--there were aays when we put practically no gas
In the line. It was not because we didn't have the
compressor capacity; I will state it that way.

MR. STOCEMAR: It was no faulf of your company?

A It was no fault of ours,

MR. STOCKMAR: Is that situatlion belng remedied
by Kansas-Nebrasksa?

A They are‘taking steps to counteract 1t In the

future.
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MR. JERSIN: Is this all wet gas being dellverei?

A It i3 wet gas, but as usual 1t has drips in it; |

at low places it collects condensates and they form.
COMMISSIONER BRETSCHNEIDER: What did you say was
the matter with the pipeline at that time?

A Hydrate formations.

Q (By Mr. Jersin) The difficulty that was had in
Novewber, Mr, Hogen, do you think that steps can be taken
now that will ofset these difficulties?

A Well, I can quote you some véry recent figures.
During the past week or ten days we have averaged compressing
and selling to Kansas-Nebraska 2,850,000 cublc feet per
day. There is no gas being flared now or during that
period. In the event of mechanical breakdowas or further
pipeline trouble there will be gas flared; I don‘t know how
you would get around 1it.

Q I was wendering whether the difficulties might
have arlisen from the fact that it was wet gas golng through
this pipeline.

A That accounts for part of it.

Q And possibly we could expect those difficulties
to continue?

A Na; i1f Karsas-Nebraska installs the proper type

of dehydrating equipment, which is up to them, 1t shouldn't
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éontinue. They have done 1t in other parts of thelr
systen.
MR. STOCKMAR: You gay it is up to them. Does
not your contract with them require them to provide facllities
to take your gas without such interruption?

A It requires them to instell facllities vhen necessary,
but at the outset you couldn’t expect them to put everything
in until it is proven necessary.

MR. STOCKMAR: Any further questions?
MR. JERSIN: No. |
MR. STOCKMAR: Any cross examination of this
witness? (No response)
| éOMMISSIONER BRETSCHNNEIDER: You are excused.
{Witness excused.)
MR. STOCKMAR: Gentiemén, that conclﬁdes our side
of the case.
MR. MCGOWAN: Before I put a witness on, the
Kimball Products Gas man is hére; and the other operators
are present; however; 1n.the interests of saving time,
unless somebody questions it I will state for the record
that the gas from the leases of all other operators in the
fleld 1s bteing taken by Kimball Products Company; put
through a gasoline plant, and the residue 1s belng sold to

Kansas-Nebraska. Thatis the situstion. If anybody
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guestlons it we can, 1f necessary, put on sworn testimony.

We héve four exhibits, and so that the record
may be as clear as posszible we wlll contlnue with the same
numbering system they used, starting with 21-3, 22-3 and
S0 on.

MR. STOCKMAR: May I back up long enough to ask
that our exhibits be introduced and accepted in evidence?
They end with 19-3. |

COMMISSIONER BRETSCHNEIDER: Yes, they will be
received.

MR. FREEMAN: Mr. Chairman, I have one request
I would like to make first of the various interests that
are represented in this hearing. As you know the chalrman
of the Commission; Mr. Downingf has disqualified himself
from sacting. We have at present four commissloners with
the vice-chairman, Mr, Bretschuneider, presiding. .Is there
any objection to having these four commissioners, one of
whom 1s Mr. Bretschnelder, participating in the dellberation
of this case?

MR; STOCKMAR: Not on the part of British-American.

MR. FREEMAN: Are you aware of the fact that
there is some slight lnterest that Mr, Bretschnelder has
in some portion of this fleld?

MR. MC GOWAN: Sinclair has no objection.
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MR. SHAW: The T&T 0il Company will be very happy
to have Mr. Bretschnelder participate.

MR. SCOTT: There is no objection on the part of
Anderson-Prichard.

MR, FREEMAN: Then 1t 1s agreeable that these
four commlssioners will participate in the case,
G. L. WEGER, called as a witness on behalf of Sinclair 011
& Gas Company, being first duly sworn according to law,
upon his oath testifled as follovs: |
DIRECT EXAMINATION BY MR. MC GOWAN:

Q Will you state your name, please?

A G. L. Weger. |

Q And by whom are you employed?

A Sineclair 0il and Gas.

Q And you are familliar with this case and 1ts
development and history and have testified heretofore in
this hearing?

A I Aave.

MR. MC GOWAN: First we will briefly identify
the exhibits and mark them for the clerk and then
Mr., Weger will testify concerning them.

The first exhibit 1s & gas-oll ratio wmap identical
with the exhibit introduced at the first hee.ring. 1t is

being used merely for comparison purposes and 1s not a new
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exhibit. This one will be 20-3, which 18 & gas-oll ratio
map of the field drawn November 14th 1955. 21-3 is a gas-
oil ratio map of the field drawn December 21, 1955. This
next one 1s the pressure map that again is an exhlbit in
the hearing and will be used only for comparison purposes.
This will be 22-3. 23-3--and that is a monthly reservoir
performance chart wade through October ‘55, drawn January
18, 1956.

Q Mr. Weger, were these exhiblts all prepared by
you or under your direction?

A They were. ’

Q Will you without eny further prompting from me
advise the Commission what these exhiblts depict and your
conclusions ﬁherefrom in connection with their effect upon
the Cliff pool production since its begloning?

A As you all well know, the Commissioﬂ asked for
the MER of this field in the early l1life of this fleld; and
it was determined on the first hesring that there wasn't
enough information to determine the MER at that particular
time, and that we would like to have & test period set for
a period not to exceed ninety days in order to gain some
information so thaet we may come up with an MER for this
particular fleld.

Now, these exhibits as presented here 1ls the
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informaetion which was found from testing the wells through
gas-oll ratio and bottom hole pressure during this ninety-
day period. The first test, of course, was at the very
beginning of the test period and wvaes entered into the
testimony previously; and these exhlblits now are to show
the improvement in the field conditions over that which
existed before the 66-3 order went into effect.

Now, before we go into thig I would like to dwell
on these colors just & 1little blt just to make sure everybody
understends. This orange color 1s cerried through on all
of the ratlc maps to show the same ratlo range. All colors
have been carrled through from one map to the other so that
the lwmprovement in ratlo can be brought out pilctorislly on
these ratio maps. The yellow 1is the 500-1,000. The orange,
of course, is zero'to 500; the yellow 500-1,000. The brown
1= 1,000 to 1,500, and the green is 1,500 to 2,000; and
the greenish-blue is above 2,000 ratlo.

In the very begiunning the first pressure of the
field showed deep depletions of pressure in the field sround
certain wells and aresas, and at that particular tlime the
gas-oll ratio map indicated that possibly the gas from the
other side or the gas cap side was migrating down structure
into those low pressure areas there, as depicted on the

first two that have already been Introduced into evidence.
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Now, the next gas-cll ratio map which was run in--
I have October the 15th here~-shows considerable lmprove-
ment in the ratioes of the field. The deep depletion well,
which was indicated on the pressure map and which shoﬁ%
the brown cutting across the fleld there in the first ratio
m&p, has been considerably wiped out. As you can see, the
ratioes in the 500-1,000 range very definitely improved
all over the field; and the higher ratices have subsided
back to the side of the reservolr, as you would normally
expect.

The orange areas that were in the original map-
have changed around somewhat, but on the overall basis this
wag a definite lmprovement in ratio of the flield. The
last ratio that was taken shows & continued lmprovement in
the field with considerable amount of zero to 500 ratio
showlng up all across the down structure slde of the fleld,
which you wﬁuld normally expect, and the map as a whole
gshows definite lmprovement in ratioes of the filield, which
is at this particular time the main driving force of the
field; that is, the gas,.

At the same time during the period that the second
ratlio map was drawn there was no pressure survey in that
particular interval, but & pressure survey,‘by order 66-3,

which maede arrangements for that ratlo to be run near the
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end of the ninety-day test period, or the end of this
period-~and that is the exhiblt on the extreme right-hand
side (indicating)~-and we can see from that map--I think
British American's wap differed from that & little bit by
closing contours within the fleld---

Q It 1s the second from the right.

A Oh, yes, it is the second one from the right, the
extreme right. I think the main differences in those %two
maps are thaet they close contours ln the south end within
the fleld limits, and this particular map does not close
contours in the field limits; and possibly there is another
pressure in the north end of the field there that British-
American dcoes not have on their wmap. But, this deplcts
our Iinterpretation of the isobaric map as 1t now exists; amd
you can see that the low depresslon areas have been wlped
out and this map, I might say, also 1s contoured on the
gsame contour interval that the origlnal map was contoured
on, so there vwon't be any changing of the contour intervals.
They are all down on the same baéis. They are on a forty-
pound contour interval, so that fhe change énd improvement
in reserﬁoir pressure throughout the entire fleld can be
o bserved.

It will be notlced that the gas cap slde of the

field contains high pressures, which you would normally
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expect, and that 1s the way the field pressure exlsts at
this particular time, cuibting out all the low depression
areas that once existed In the field.

Q What, in your opinion, Mr. Weger, caused those
low depression areas in the beginning?

A Well, in the very beginning-the field was
produced wide open and without any restrictlons whatsoever,
and we belleve that this indlcates where most of the
hydrocarbons were, the area where most of the production
of the hydrocarbons wasrat that particular time.

Q And under the controlled production under order
66~-3 those low depression areas have been now eliminated,
is that correct?

A . That is right; we have conditions here that we
would more nearly expect in fields of this type rather
than having erratic pressure conditions and erratic ratio
conditions; egpeclally since the ratio maps in the beginning.
haed low structure wells, which you would not expect'to
produce much gas, producing higher ratices, and since the
cut back it definitely shows an improvement. Even the well
that the pressure wap indicates as the worst offender is
now in the range of zero to 500 cubic feet per barrel,
accordling to the last teste that were run. That 1s our

opinion,
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Q Do you think that has resulted in the fileld coming
back into 1its mormal balance before it was drilled into?

A As 1t should have looked before in the originél
condition.

Q Well now, is it your opinion, Mr. Weger, based
upon this ipformation that 1s avallable and your continuing
study and knowledge of the field throughout, that
underground waste in the form of the channeling and
dissipation of gas pressure and the trappilng of oil that
never would have been recovered that now will be recovered
wvas occurring prior to the effective date of order 66-3%

A That is true, but the most important part of ﬁhis,
28 ve see 1lt, 13 the fact that you were pullling extraneous
gag in the low structural wells by overproducing that well

causing the ratio of the whole fileld to be higher at the
time this study was started than 1t is at this particular
time., At the controlled rates you are now balancing the
field out to look 1like it should have looked 1n the very
beginning. You wouldn't expect a low structure well to
produce at ratloes as are exhibited here, and certainly it
shows that extraneous gas coming into that particular well;
due to cuttlng it back over a period of tims 1t is now one
of the lowest retlio wells 1n the field.

Q And then the result of the controlled production
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for this period of ninety days or so under order 66-3 has
resulted in reversing the original trend, which certainly
created underground waste, and bringing the field back
into the balance that you would expect to find it in?

A That 1s true. | |

Q Now, Mr. Weger, simply for the record, 1t has
been mentioned here today concerning a water drive, Do
you have any opinion about whether one exists now or
whether one will exist or whether there is a possibility
of 1t2 |

A On the water drive issue, we will say at this
particular time that 1t has not shown anywhere in the fleld
pressure decline curves or anything that would indicate 1t
coming 1lnto the field; other than the extreme northwest
vells have been gaining in water production right along.
In these fields that we have in Colorado, 1t has been our
experience in producing them that a lot of times the
wvater drive does not show up-~I am talking about to show
any effect--until the reservolr pressure gets down into
the range of 400 to 600 pounds. Up until that time we feel
that we possibly have outrun any small drive that might be
there; but, we have any number of little pools that we
operate in that now since thelr reservolr pressure has been

depleted somewhat has now begun to show an effect or & hold
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or to maintain a level, even with the ratioes going over
the hill, so to spesak, 83 we would expect in solution
drive, and holding the oil production up, which would be
entirely due to the water drive or the little drive that
wve consldered insignlficant at first. We haven't ruled
that out in this field, however I willl say again that so
far the wechanics of the reservolr has Indicated only a
solutlion type drive with the help of the gas cap. Of
course, vwe know that exists, and we feel that in this
particular fleld that that gas cap 1s qulite an item and
should be protected more than some of the other testimony
has given indications. According to our flgures the gas
cap 1s about thirty percent of the field, and that is based
on tﬁe acre foot of the gas cap against the total acre
foot of the fleld, and we feel that that is a counsiderable
amount snd will lead definitely to the recovery of
additional oll 1f protected.

Q Well now, without considering the possibility of
any vater drive force--which as you have testified at this
time is not known--but, taking the reservoir solely as a
gas~oll solutlion reservoir with an approximately thirty
percent gas cap; do you think the avallable information
today indicater an approximate MER for this fleld?

A We believe that this information shows definitely
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that the MER of the field should be set at no more than
200 barrels per day.

Q And what is the approximate average gas-oll ratio
in the field?

A Thé average ratio in the fleld right now is about
1500 to 72 cuﬁic feet per barrel--that 1s, 1500 to 1572
cubic feet per barrel. ‘

Q Is 1t your recommendation to the Commission then
that in order to prevent underground waéte of both gas and
0il in this reservoir that they determine an MER of not
more than 200 barrels of oil per day per well on a lease
basis with a limiting gas-oil ratio of 1500 to 1, which
results in 300,000 cubic feet of gas per day per well on &
lease basis?

A Tﬁat ls true, and I might add that we believe
that the original order of 66-3 hit awfully close, since
it was more or less taken from the alr we might say--
that we have information now that shows that that was
avwfully close to the MER. It definitely was the maximum
efficient rate.

Q Is there anything else that you wish to add?

A Nothing other than thls production curve; I.
didn't dwell on that; the performance curve on the end down

there (indiceting). Under this cutback in production of
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0ll and gas there 1s definitely shown an lmprovement in the
ratio. All the rest of 1% 13, I believe, entered in
testimony by everyone concerned--British-American, Sinclair--
which I think we all have about the same data on this;
but, that shows the piocture graphically rather than just
in tabulated flgures, and you can definitely see that
since September the 1st the ratio has declined, as in this
middle curve {indlcating). That definitely improved during
this period and we believe that any improvement in the ratio
of the fleld at all will lead to additional recovery of oil
from that field.

Q Do you think then that these exhibits and the
information that they represent indicate that under a
production progrem similar ﬁo or ldentical with 66-~3, that
that wili result In the avoidance of close to the minimum
amount of waste that 1s possible?

A That is right; 1t defiﬁitely shows improvement
throughout the field, and ail the mechanics that we watch
1n producing the field. The lowering of the ratio over
what 1t had been before, which 1s now the driving force or
the main driving force, we feel 1s definitely proof that
we probably recovefed additlional oil elready from the
cutback over that which would have been recovered had the

field been left untouched as it was 1in the very begluning.
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MR. MC GOWAN: Does the Commission or the staff
kave any questlons?
QUESTIONS BY MR. JERSIN:

Q Mr, Weger, you have some type of & field weighted
average, bottom hole pressure?

A Yes, I believe ve dg have that figure, It is
planimetered from that map; I believe that is 1,006 pounds,

Q 1,0067

A Yes.

Q You indicated that there has been an iumproveument
over the fleld conditions as the result of the order the
Commission has issued. Do you feel there would have been
the same amount of improvement haed an oll restriction not
been imposed?

A I ao not.

Q Why 1is that, Mr., Weger?

A Because 1f we had only.a gas allowable restfiction
on 1t with no oill allowable, and under the same ruling,
ve wlll say like the field 1s now wlthout this o0il allow-
able and the operators that had the low structure well which
permitted them to produce the oll on the downstructure
gide, then that would contlinue to cause a lover pressure
area on the downstructure side, which we still have exlsting

somewhat even in our lmproved maps, and this particular welil
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would cause the gas in the upper structbure to maintain its
high pressure and the gas in 1t at the same time would
expand and drive what o1l that way be there--if they were
restricted only to gas--to the lower structure wells,
driving 1t off of their property, because the differential
will be toward the low pressure side of the field, and
those people that have the high structure wells will be
more or leas sltting there with just a good gas well,
and the people on the low structure side of the reservolr
would necessarlly get more oil coming from thelr property.

Q We have seen some exhiblts from British-American
that indicate that 1t-wou1d be wmore efficient to have an
order restricting only the gas and not oil and gas., Would
you care to make a discussion on that point?

A I vould =ay that--1 don't know whére Mr. Stearns
got all of his information~-but I would say most of his
information came from ratlo tests in the flield. Those
were not capaclty tests, and in order to get & clear
picture of what that particular thing would be it would
Seem to me that those would have to be capacity tests
rather than gas-oll ratio tests. If ve went back to some
higher rate of production than this we would tend to go
back to the original conditions that we had before, as-

deplcted in these other ratio maps, and we would be
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definitely produciug on the low side the gas cap material

from the high side, which we feel that any cubic foot of
gas wasted in any wiy will leave that much oll 1in the
ground that will not be recovered.
Q Has Sincleélr taeken any capaclty tests?
A We have nct. |
Q If the Comuission did lssue an order on gas alone
it would require a rensonable degree of accuracy of
measurement of the gas. Would Sinclair be put out financlally
i1f the Commission required that all produced gas be measured
except that gas used on lease? If you are able to, would
you answer that for the other'Operators, unless--~
A If we could get it all in line, the way we are
set up to sell gas right now, if we sell all of 1% we will
be measuring all of the gas produced other than that
produced on the lease; and 1f we checked those meters out
it probably can be done that way. That is ohr)gpal at
least, 1s to sell everything that we don't use on the lease.
MR. JERBIN: I believe that 1s all I have. |
MR. MC GOWAN: Does the Commission have any
questions? a
‘COMMISSIONER BRETSCHNEIDER: I don‘'t think so,.
MR. STOCKMAR: I would like to ask a few questions,

yes, sir.
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CROSS EXAMINATION BY MR. STOCKMAR:

“Q Mr. Weger, I can't gain a foot by cross
examining you on the basis of the presentations.which you
have made, because you have done no more than to confirwm
the testimony which we put on with respect to the effect
of the existing ordér 66-3.

Now, there is a difference between the present
order and the proposal we are requesting, and that is that
we are asking that the arbitrary oll limltetion per well be
removed and that the natural limitatlion of the production
activity of the well be substituted. Now, 1f that is the
only difference in our positions, theu it seems to we
that 1t behooves you to overcome our testimony that the
reservoir can be produced more efficiently undér our scheme,
Now, since that is the crux of this case, I would like to
ask you to tell we why the 1ncluéion of an oil limitation
is goling to permlt more efficient productlon of the fleld,
why itis going to increase ultimate recovery. That 1s the
lssue that 1s here today. You have confirmed our testimony---

MR. MC GOWAN: I would like to object for just
& moment, 1f I may, please., Thls is cross examination of
this witness on his direc£ evidence. We have no duty
vhatsoever to rebut, réply to, or take any cognizance of

British~American's testimony. We are here in response to a
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request of the Commlssion today to recommend an MER, and
the witness may be cross examined on his testimony, but we
have no duty to rebut, reply to, or take any cognizance
whatsoever of the testimony of British-American, and I ask
that cross examination be restricted to hls direct testimony,
and not---

COMMISSIONER~BRETSCHNEIDER: And not to what his
opinion 1s concerning British-American.

MR, MC GOWAN: That's right; he has expressed no
opinion concerning that testimony.

COMMISSIONER BRETSCHNEIDER: I think that is proper,
don't you? o

ﬁR. STOCKMAR: All right, sir.

Q {By Mr. Stockmar) You have testified that waste
can be prevented and ultimate recoveries Increased by
leaving in the existing order the limitation on oil of 200
barrels per day. DNow, in what way does that increase
ultimate recovery and permlt wore efficient gas-oll ratlioes?
That is within the scope of his testiwmony?
| MR. MC GOWAN: That's right. |

A I would be glad to answer that. I think thg
pictufes on the wall there bring that forth without saying
very many Words. It very eazily can be seen that there is

in the begluning a channeling of gas through the fleld.
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That is not just one well; that is that whole string of
wells through there (1n&1cat1ng), vhich indicates that the
gas 1s coming from the upper structure or the gas cap area
and migrating downstructure into the low structure wells
and is producing ges cap material. Since that well has
been cut back that has been stopped. We feel that the gas
cap plays an important part 1n the recovery of hydrocarbons
fromw that field. Since the restriction has been ﬁut on the
field you can see very well that effect, and these are the
tests submitted to the Coumission showing that that
véndition has been erased, that the high ratioces are where
tliey should be and in line with where the gas cap 1s, anq
thaet even the weli or the wells that.are indicated by the
low depression area end the pressure map is nowone of the
low gas-oll ratic wells. To me that right there shows the
higher ultimate recovery of the hydrocarbons from that
field. |

Q You are saying.in effect that the pressure has
equalized nomewhat? -

A It has eéualized a great deal.

Q On account of order 66-3%

A It sure has, |

Q Did the placing of a limitation on the gas which

could be produced play any part in the equalization of that
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pressure?

A It did.

Q Did the limitation on the oil play any part in
the equalization?

A It sure digd.

Q In vhat way?

A Because you are limited to each lease on & well
basis of the amount of hydrocarbons that can be produced
from that fleld both in oil end gas, and they go hand in
hand in a solution type of reservoir in the production of
those hydrocarbons.-

Q Is there without a gas limltation a natursal
1im1tation‘on the 01l1?

A There 1s.

Q Then a gas limitation includes an oil limitation,
does it not?

A Tﬁat is right, 1t does; but not to the extent
that we want to see in this particular field. We feel in
thls case that the gas cap gain plaﬁs a good part, and ve
feel that if you do not have oll restriction on those boys
on the dovuatfucture gide, that they producing excesaive
amounts of oll--we won't say "excessive'--but, being able
to produce more oil wlll cause & low pressure area on the

downstructure side even wmore than it is now, and the gas will
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migrate to the downstructure just like 1t did in the first
casc.

Q Is it your testimony, Mr. Weger, that the produc-
tion of oil from this field at the lowest possible gas-oll
ratio will lead toward the kighest ultimete recovery?

iy There iz no doubt about that at all.

Q Is it your opinion, Mr. VWeger, that a limitatlon
on gat alone will closely approkximate an equlvalent
resefvoir voidagé formula?

A Well, no, I thiﬁk there could be a better one
worked out than that by just putting a haphazard flgure of
anything on 1t; but surely we would want 1t on a different
basis than was suvbmitted by your company.

Q If there 18 & bej{ter way than that submitted by
our company; would you tell us wvh&t it 1s?

A Well, it would be based on the éas voldage 1ﬁ the
reservolr itself; calculated, not picked out of the air.

We would calculate exactly how wany cubic feet a barrel of
o1l displaces and try to balance 1t out in that respect.

If you want to go to a reservolr voidage:deal, which would
cut 1t even more than either one of us is talkling about,

1t could be done on that basis, It has been done in several
places and ls a workable formula.

Q  Well, i1t 1s your oplnion that the distribution of
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tte 0ll ia the reservolr 1s best accomplished by an
egulvalent reservoir voidage formula?

A That's right. |

Q One further question, or set of questions here,
Mr., Weger. You have given as your opinion that the MER
of the fleld should be 200 barrels per well per day. I
would like to kiow how you arrlved at that as & firm
figure,

A Wie sald 200 barrels more or less, and that was
based upon the performance and the ilmproved performance of
the field, which 1s an exhlblt, and you have the same

figures as we do. We feel that even yet at the rate that

ve are golng at 200 barrels per day and with the gas

1imit that has been set on 1it, that lmprovement of this
field will still continue to a certain point. OCf coufse,
we all know that sometime 1n the 1life of the fleld the

gas 1s going to again go up; because that 1s the way the
gas solution drive fleld works; but, as long &s we can keep
that ratio down %o a very minimum~-I don't mean uneconomical
minimum, but I mean to a minimum proddbtion--then we ave
golng to recover additional hydrocarbons frow that
reservolr; so, based upon what we have found out in this
ninety-day perliod we have concluded that the 200 barrels

that wae arbitrarily set with a 300,000 ratio has definitely
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caused the performanze of that reservoir to ilmprove, and w2
see no reason for 1t not to continue to improve until such
time that ve get dowr to the polnt that the ratio or th:
whole fleld goes up, ard at that particular rate it wcald
do 1t, because that's the norma) behavior of a solution
gas type reservolir.

MR, STOCKMAR: I don'hL believe that we lave any
more questions, Mr. McCowan,

MR. MC GOWAN: For redirect just let ue ask you
a few questlons,

| MR. FREEMAN: Mr. McGowan, before ycu go imto
redlrect may I ask him a few questions? |

MR. MC GOWAN: Yes, sir. |
QUESTIONS BY MR, FREEMAN:

Q There are two propossls; one; of course, with an
cil limit, and that's really whét we are flghting over, as
I understénd it. The proposal of both conpanies--do we
understand that you are both préposing 300,000-cubic feet
per well on a lease basis, 1s that correct?

MR. STOCKMAR: Yes, sir. |
MR. MC GOWAN: Yes; the effect 1= that we are
basing it upon an oil limitation and the gas-oll ratio.

Q (By Mr. Freeman) Now, Mr. Weger; 1s 1t true that

1f you had no oll limitation and 300,000 cubic feet of gas
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produced, wouldn't you produce &t a more efficlent gas-oil
ratlioc? Wouldn't your gas-oll ratic be more efficlent?

In other words, wouldn't you get wore oll for the amount of
gas you produce?

A We do not believé so for this reason: DBecause 1if
you have one well under the setup--I will have to digress
from your question in order to answer it a little better--
If you have & good well on the downstructure slde, and say
1t will produce the allowable for four wells and it is a
lov ratio well, then under the order with no oil allowable
gset on it, no oll limit, whatever that well can produce in
0il and get to the limit set on thoée four wells will be
what this lease 1= allowed to produce.

Q Correct.

A Then it would be possible for that one well to
produce an allowable for four wells to get the 1,200,@90
cubic feet of gas and whatever amount of oll possihle; that
i1s what that boy could produce from that one well.

Q Right.

A When you do that you are creating an extremely
low pressure ares around that well, wilch we had in the
very beginning, and it would go back to the same picture
as ve héve in the beginning of these mapsg with a low

pressure area around this well 1%t 1s groducing all the oill,
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and that would tend to pull the excess gas from the upside
of the structure--which we would call the gas cap--into
that well, disgipating that energy. For that resson we
would want an oil limitation placed on those wells in
order to keep some well from producing an excessive amount
of oil from one partlcular lease, thereby causing that low
pressure area, Without an oil limitation we go back to the
criginal conditlons similar to what we had in the very
beglnning. Of course, everybody under those conditions
would try to produce those low pressure wells as much as
porgelble, and you would be getting back into the original
deal that you had before.

If you tried to belance 1t out among the wells
and had an oll limitetlon on it some wells wouldn't produce
1,500 barrels a day or 1,000 barrels, or whatever 1t turned
out to be. Under the limit at that particular time, then
he woulid not be so apt to pull & low pressure area across
the fleld and 1t would balance out and look more lilze the
pressure pattern that we have now.

Q If we did this on a well basis, would it be

better?
A RHather than on a lease basis?
Q Yes,

A Well, of course, anything we can do to keep the
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gas in the ground would certalnly lmprove the performance
of the reservuolr,

Q Wouldn't we, in effect, 1f we had 1t on a well
basls, as we can probably do, be penalizing the high gas-
011l ratio wells In favor of the low gas-oll ratio wells?
Would there be a need of having & specific limitation oﬁ a
wvell?

A You mean each well stapding on its own feet, not
on & lease hasis?

Q That’s-right.

A You gtill have an inequity there; we are getting
back into reservoir voldage again,

Q It wouldn't be nearly—as seriocous as on a lease
basis?

A It would still be an inequity.

Q Wouldn't it be true that the wells that were
producing oil as opposed to gas would be vo;ding less
space?

A No, not necessarily because they would be producing
the gas plus the oll, 1f you want to get real technlcal
about i%. |
CROSS EXAMINATION BY MR. STOCKMAR (Continued):

Q Mr. Weger, isn't the conditlion that you described

a8 being what would occur under & no-oll limitatlion just
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exactly what 1s occurring under the present order?

A Not at all; if we had that condition we.would
probably have some cle¢aring up, balancing of the
reservoir; but, we would not have the effect that we have
now, because youlave buth oll and gas in balance together.

Q Aren‘*t you seeking to take substantial quantities
of production from your iow gas-oll ratio wells at the
present time?

A We’sure are, but at the same time you have a
iimit on what you can tuke from that particular lease.

Q Is there any 1imit on what you can takg from a
particular well at the present time?

A There 1is.

What 1s 1t¢
200 barrelg & day.

I don't understand.

LY s >

On a lease basis; of course, it goees back to your
original test. You test it on & well basie; it is allocated

by a lease.

Q If you have a well capable of producing 500 barrels
of 01l now can you not procduce 500 barrels of o01l?

A Yes; bdt by the same token if you took fhe
‘limitation off you could take all the production frowm one

well, creating a low pressure area--if you had a well that
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could produce that much.

Q Is there such a well in this field?

A I don't krow.

Q You say that the impos:tion of the 01l allowable
balances the gas allowabla amor; the wells, «nd yet you
can still take all the production you want .rom any well,
How do you veconcile that?

A Up %o what the 511 allouable for those vells are.

Q If we hrd no limitation on oii allowable and took
a1l of the production from a single well, you say that
would create an ares of low pressure chere?

A It would.

Q Would the ges-oll ratlioc of that well increase?

A It would.

Q In the next quarter it wouldn't look like such a
good well anymore, would 1t?

A Probably not. |

Q It would go to scuae other well?

A Yes.

Q Isn't there als> a belanclng of production under
that kind of system?

A or course;~-

Q Even if an operator tried to take all his production

from a gingle well?
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A If that were the case 1t would show up on our
presgure maps that we have now.

REDIRECT EXAMINATION BY MR. MC GOWAN: ‘

Q Mr. Weger, to clear up possibly a few not too
clear polnts here in dlscussing this voldage formula, nowv,
& voldage formula requires both an oll and gas limitation,
does 1t not?

. Ié does.

Q Is not & true voidage formulas 1in a rezservoir
based upon this premlse: that so many cublc feet of gas
under the pressure aud at the temperature in the reservoir,
belng 8,000 feet or 15,000 feet below the ground, which
has to be calculated; but, you calculate that the cublc feet
of space that contains one bharrel of oll in a reservoir
contalus so wmany cublc feet of gas based upon the depth,
temperature, pressure and what other factors the engineers
may use in wmaking the calculatlion; so that a true voldage
formula would be figured upon that basis?

A It would. |

Q And then to carry out the voldage formuls for
each barrel of oll that was produced from the reservolr
there would have to be that many feet of gas produced from
the reservolr, so you would have to have a llmitation on

oil and gas on each well to retain the voldage formula basis
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of the reservolr and to let each coperator each day voild an
equal space in the reservolr?

A That's the only way it can be done.

Q Now, you testified again here, I believe, in
response to Mr. Freemanis question that the waste would be
serious, or is in effect serious without the oll limit
in respect to draining it all from the low pressure well.
Will you clarify again what your views are 1in relation to
excessive--or again maybe that is & bad word--buf, unprorated
or uncontrolled or unlimlted oll production on a well basis,
or on a lease basis, even though 1t be a low pressure or &
low gas-oll ratio well?

A Whenever you .s'bart to produce & well at an exces-
sive rate you create an sextiremely low pressure area around
that well, and all of the high pressure material around
that well will come in there, whether 1t be oll or gas, and
the high pressure will tend to move‘toward the low pressure
area, and the gas in the high pressure side of the field
is driving the oll from those leases to the low pressure
areas. And should you start a well like that, it may be a
low pressure well In the very beglnuing, but the longer
you produce that well at that rate, then that ratio 1s
going to start to climb, arnd it will climb fast for two

reasons: due to the fact that you are creatlng a gas cap
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area around bthis particular well because of 1ts low
pressure, and due to the fact in this particular fleld you
will be pulling gas cap material from the upper structures
into that well also., So if you produced a well like that
1t wouldn't te very long until that ratlo would be out of
8ight again,

Q Is that not the cohditlon we had in the field
prior to order 66-3%

A That is tﬁe condition wve had and it is deplcted
on the board (indicating charts).
| Q Is not the result of such production of a field,
and was not the result of that type of production in this
field, to allow the westing of reservolr energy and the
trapping of oil that could have been recovered under good
practices?

A ‘That 1s true.

Q And has not that situation been substantially
corrected in the ninety days that order 66-3 has been in
effect?

A: It has been remarkably improved.

Q In your opinion will it continue to improve
under a similar type of festriction on oll and gas,
restricting o1l and gas production under the EMR you have

recommended?
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& We feel 1t will.

MR, MC GOWAN: That 1s all,

COMMISSIONER BRETSCHNEIDER: Is there anymore
cross examinatlion or questions of the witness? If not,
the witness 1s excusec.

{Witness excused.)

MR. MC GOWAN: That closes Sinclair‘’s case.

COMMISSIONER BRETSCHNEIDER: If any other
operators wish to make an appearance now, will you please
come forward?

MR; SCOTT: We are having placed on the board
now an exhibit, 24-3, which will be the only exhibit on
behalf of Anderson-Prichard 0il Corporation. I haye
called My, Duncan Patty.

DUNCAN PAITY, called es & witness on behalf of the Anderson-
Prichard O\l Corporation, being first duly sworn according
to law, upon his oath testified as follows:
DIRECT EXAMINATION BY MR. SCOTT:

Q Will you please state your name, address and
occupation?

A ﬁuncan D. Patty of Oklahoma City. I am reservoir
engineer for Anderson-Prichard 011 Corporation.

Q Mr. Patty, were you qualified as an expert

witness and did you testify at the former hearing, the
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original hearing held in the Cliff Field?

A I didq, |

Q As reservolr engineer for Anderson-Prichard do
you not have avallable to you the results of the tests
reguired by the rules and orders of the Commission as well
as the other information submitted to the Commlssion on
this field?

A fes, sir,

Q Have you made, elther personally or under your
supervision and direction, any englneering studles of such
field test data resulting in the preparation of any
englneering reports?

A We have m#de vhat we call & reservolr performance
study. In essence I have tried not to concern myself with
the matter of correlatlive rights or with the matter of
production and performance of individual wells, but the
performance of the reservoir as a whole. Might I just go
shead and explain this?

Q One thing I ﬁant to bring out, this particular
exhibit 1is not repetitious of any of the exhlbite heretofore
introduced by Sinclair, i1s that correct?

A That 1s correct. |

Q All right, sir; now, If you will explaln to the

Commission the graph which you have prepared explalining the
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scales, the curves and so forth?

A All right. With thesé curvee we have compared
actual performance in the Cliff Field in s=o far as gas-oil
ratio and pressure 1s concerned, and we have plotted thils
data versus recovery and percent of the originsl oil in
plece. This could be plotted versus tlme or versus
cumulative oll; 1t would stlll have the same general
configuration., The reservolr pressure scale ls on the left-
hand slde of the page. The gas-oll ratlo scale 18 on the
right side of the page. The long curve starting at the
upper left-hand side of thepage and slanting downvard to
the lower right side 1s the predicted reservolr pressure
decline plotted versus percent of recovery of original oil
in place. That is to say, initially the pressure was
about 1350 pounds. We would anticipate with our knowledge
of the oll 1n place and the characteristics of 1t, that
recovery to a bottom hole pressure of 100 pounds would be
about 15.5 percent of the oill in place. The other long
curve wvhich starts at the lower left coruer of the page and
starts upward and then swoops back down again on the right
side is the predicted gas-olil ratio from this fileld.

In computing that curve we have teken into account
two factors: one, the gas-oll ratio from the oll zone

itself, and we have added to that the gas which would be
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produced from the gas cap, assuming that the gas cap had

no influence whatsoever on the oll horlizon, that it was
just depleted at the same rate pressure that the oll zone
was depleted. In effect we are saying then that for the
purposes of these predictions we assumed that the gas cap
would nelther help nor hinder production from the oll zomne.

We then have plotted the two little short lines
on the left side of the page which represent actual bottom
hole pressure performance and gas-oll ratio performance to
date. Now, the bottow hole pressures are based on simply
three points, since that is all the data that we have on
kand: the orlglnal static bottom hole pressure in the fleld,
and the--I used just simply arithmetic averages of the
pressures obtalned on the two surveys; those are the two
subsequent points on that curve, and it was interesting to
note that we were about twelve pounds different--I mean, my
arilthmetlc sverage was twelve pounds lower than the
welghted sverage which Sinclair took from their lsobaric
map.

The gas-oll ratio figures as plotted were taken
from the data which is in the Commission files and which
wag reported by the operators as the volumes of gas produced
during this period. The thing which we would speciflcally

like to point out 1s thlis: that under the methods of opersatlion--
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at least untll the date that thls order was entered, order
No. 66-3--cur recoveries from this field were approximately
one-half what we would ordinarily expect to recover from a
reservolr of thils type. My personal opinion 1s that the
balance of that oil which should have been produced hasg
gone into the gas cap and has wet that dry gas sand ad
ﬁill’probably never be recovered.

Q What is that 1o barrels, Mr. Patty, approximately?

A This is, in percent of recovery to January 1st we |
L ave recovered approximately 4.25 percent of the o0il which
was in place originally, or a little over 900,000 barrels,
88 I recell 1t. We have probably procduced something on the
order of another %.25 percent, or another 900,000 barrels
into the gas cap, and that 1s lost irrecoverably.

Now, I do not anticipste that thls curve will
continue to be so steep; ln fact, 1t has probably already
flattened, but since the order became effectlive, between
the last two pressure points it is impossible to state with
any certainty what the performance has been between those
two points, and we will have to walt until the next pressure
survey tc see. My personal opinlon 1s that the pressure,
actual pressure in the reservoir, probably was above this
line which we have drawn as actual preesure up to the time

of the first survey, and that it swooped cousiderably below
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thle line in between these two polnts and then was flattening,
or had already flattened considerably at the tiwme that this
last pressure survey was taken the lst of Januvary, and
that henceforth this curve will probably wmore or less
parallel our predicted curve; it may even approach 1t a
l1ittle.

Q Mp. Patty, have you had an opportunlty to examine
in detall the exhlbits prepared by Sinclair?

A I would say not in detail, no. |

Q But, you have examined those exhiblts?

A I have seen them, yes. |

Q And you concur with the matters reflected by
‘them and the opilnions reached by Mr. Weger?

A In general, yes,

Q In other words, you would concur in the
recoumendations made by Mr. Weger on establishing at least
a 200-barrel oll allowable, or less, and a 300,000 MCF of
gas?

| A Yes, =ir, 1t is wy oplnion that the Commission's
order as issued under order No. 66-3, I believe 1t was, has
gone a long way towvard preventlng waste in this reservolr,
and that 1t 1s & good workable order and that it should be
continued.

I would like to go further, however, and state
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that as an englneer I think probably the only way to
reduce waste to an absolute minimum 1s, of course, uniti-
zation and selective production frouw the very low ratio
wells. At the present time that is obviously impossible,
and the Commission haes to choose some intermediate coupro-
mlse route whereby they would keep waste to & reasonable
level and yet protect the correlative rights of all the
parties lnvolved.

MR. SCOTT: Any questions from the Commission?
QUESTIONS BY COMMISSIONER VAN TUYL:

Q Why do you think it is lmpossible for us to have
unitization in this field?

A I would put it fhis way: I belleve 1t would be
to every oberator‘s advantage to step in and unitlze the
pool. There has been sufflclent dlfference of opilnion
between the operators represented here today that I don‘t
belleve we could get together at the present time.

Q There 13 a difference on the participation
formula?

A | Ch, no, that has never been discussed, It's a
difference asz to whether the present method of operatlion is
wasteful. British-Americen apparently feels that essentislly
the present method of operation, or wide open o0ll production,

13 sultable; and I belleve that most of the rest of us feel
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to the contrary.
MR. S3COTT: Any further questions from the
Commission?

Q (By Commissioner Van Tuyl) You mentioned the
posgibility that substantial amounts of oil had moved into
the gas cap. Have you any definite evidence of that?

A ‘None other than this curve which we have entered
in evidence, In other words, we have computed predicted
performance from this field using, I grant you, an estimated
but & reasonable KGKO curve of a reasonable estimate of the
oll 1n place, and I think any engineering group which got
together and predicted performance such as thls would
probably be within tem percent of that curve, higher or
lower. 1 méan, ; couldn't guarentee they would get the
same figures that I haye, because as you know reservoir
performance predictions are peculliar in that everybody sees
them.in just a little different 1light; but, thisg is a field
where we have a great deal more hasic engineering date to
work with than you have in most flelds on whilch studies of
thls type are wmade, and consequently I feel that this is a
very reasonable prediction of the performance.

The pressure data to date indicates that somewhere
out of that oll reservolr & grest deal wmore 0ll has been

produced than we have recovered at the surface of the
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ground. The only other place that 1t coula have gone 1is
Into what we term the gas cap area. It has been my
experience in other flelds--and I don't say this to the
detriment of any operator at all--but, probably the actual
volumes of gas reported were greater--I wmean, the volumes
of gas produced vere probably a little greater than thosze
actually produced, It is difficult to determine those
things. 1 think, though, that when we are actually selling
the pas and meterling it we will begin to get some sccurate
gas production figures and we can use this sort of thing
with greater assurance.

QUESTIONS BY MR. JERSIN:

lQ Mr, Patty, have you taken capacity tests of your
wells?

A No, sir, we have not. We have information of
five our wells that will produce well 1In excess of 200
barrels & day, but the tests we took were simply gas-o0ll
ratioc tests., I don't know what the capacities are.

Q Then you don't know what effect an order with a
gas restriction only would result in?

A Well, knowing the charactef of our wells, I am
reasonably sure that Anderson-Prichard would be benefitted
by =uch &n order. In other words, our wells are relatlvely

low ratio wells, and on the whole we have information out of

i
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five wells which are capable cf producing well in excess
of 200 barrels a day. I am sure that the operators in the
fleld és & whole don't have anywhere near that many wells,
proportionately speaking, that are capable of produclng over
200 barrels a day.

Q You stated that generally you agreed with Mr.
Weger's statements?

A Yes, that the production from this field should be
1imited probably on both; limitation on the oil and on the
gas,

Q What is your reason for the limitation on the 0il?

A Very much in line with the statements that |
Mr. Weger made, to prevent the excessive wilthdrawal of oil
from any one well and the conseguent reduction of preésure
In that area. That 1= inevitably golng to lead--if you
can visuvalize 1t 1n the third dimension rather than in
just two;-you have a gas cap overlylng most of the oll
zone in this reservolr. If over on this low side you
withdraw the pressure considerably around a well which you
are golng to produce, say, 800 barrels of oll a day from,
you are golng to have migration of the less viscous of the
two fluids in the reservoir; %hat ls, the gas. % Wlll wmove
eagler than the oll for a givén‘pressure differential. It

ig going to move over the top and dewn into that area. Then
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you are golng to reduce the pressure in the gas c;b area
and you are golng to have migration of oil up vertically
into that gas cap area from the area which we called the
eagterly side of the field. It 1s better to keep your oil
takes balanced, so to speak, and relatlively uniform if you
are golng to prevent migration of gas.

MR. SCOTT: Any further guestlions from the staff
or the Commission?

COMMISSiONER BRETSCHNEIDER: If there are no
further questions, you may be excused.

MR. SCOTT: We haven't glven them the opportunity
to cross examine the witness,

MR. STOCKMAR: I don't belleve we have any
guestions,

(Witness excused.)

MR. MC GOWAN: May I, =ir, as a formallity, move
the introduction of Sinclair's Exhibits?
| COMMISSIONER BRETSCHNEIDER: fes.

(Sinclair's Exhibits 20-3
through 235-3, iaclualvs,
were received in evidence.)

MR. SHAW: Mr. Bretschnelder, we have one witness

that won't take over about three or four winutes, I don't

think.
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H. T, OLSON, called as & witness on behalf of the T&T 0il
Company, belng first duly sworn according to law, upon his
oath testified as follows:
DIRECT EXAMINATION BY MR. SHAW:

Q Will you state your name, please, sir?
H. T. Qlson, |
And you are a consulting petroleum engineer?
I anm. |

With how many years' experience?

H Y > >

I would have to subtract from —;1936 from 1956;
twventy years now.

Q All right. I believe he is known to the wmembers—
the people that are employed by the various companles
representative. If there is no objection, I will not
ask for hls qualifications,

COMMISSIONER BRETSCHNEIDER: Yes, sir.

Q Mr. Olson, have you made a study of the data
which has been prepared from various tests and so forth
that have been taken in connection with this Cliff Field?

A I have. |

- Q And you have made phat study on behalf of the T&T
011 Company?
A Tt;at. ls right,

Q That 1s, In consldering the entire field, you

! g &5 [ L i ¥
Keigh Watson - Qeneral Stenngrapb Reportiop
MO0 Patuwels $tweet ~ Denver. foicnids



148
were asked by the T&T Qi1 Company to make such a study?

A That is right.

Q I don't want to ask you any questions that are
repetitioues or merely corroboration of other things, but in
counection with some testimony by Mr. Stearns of the British-
American, part of his testimony was to the effect that the--
or, he gave &an opinion that in an unrestricted production
of the o0i1l, that the replacement of the gas cap by the gas
released from the solutlon wlth the oil, that that replace-~
ment of the gas cap from the released-~or bubbling up of
the gaé released from solution was sufficient to maintain
the gas cap. Now, that 1s under the condition of an
unrestricted production of oll, as has been advocated here
by British-American. Will you atate your oplinlion on that,
please, =2ir?

A I‘believe that that is the way he ansvered in his
testimony, and I am of the definite opinion that the gas
will not percolate up through the oll zone and into the gas
cap at a fast enough rate to replace the gas that 1s being
wlthdrawvn from the gas cap, so therefore you could not
maintain your gas cap volume.

Q And by not maintaining the gas cap volume; you
are dissipating right there, are you not, part of the

driving energy of your field?
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A That 1s true.

Q Now, with respect to I believe also Mr. Stearn's
testimony and also the testimony of Mr. Steln for British-
American, vhat other results occur that are detrimental,
for instance, to this field 1f you do not pay any heed to
the rate of recovery of the oll? In other words, 1f you
heve an unrestricted recovery o£ the oil, but with & gas
restriction, what are some of the possible detrimental
effects of that with respect to thls Cliff Field?

A I don't really understand your queatioﬁ.

Q Well, with respect to coning an@ fingering of gas,
for instance, I belleve it already has been touched upon on
to some extent by Mr. Weger and Mr., Patty.

A Well, using Sincla;r'a exhiblts you will note
that the wells that are essentially just in the oil band
without much gas cap connected onto them, the gas-oll
ratloes have reduced considerably between the last two gas-
01l ratio surveys, and I am of the opinion that the major
portion of that has resulted from a reduction of the coning
and fingering of the gas cap into the well bores, which is
definitely cgused by pressure dravfown in the wells and by
the restriction of the wells %o 200 barrels per day, or
actually lesa; depending upon their gas-oil ratio. You have

reduced the pressure drawdown within the well bore of
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essentlally all the wells.

Q And by so doing, of course, you prevént this
condition of coning or fingering, or both, where you have
an unrestricted production, is that right?

A That 1s right. |

Q Now, with respect to T&T 011 Company;s lease,
you are familiar with the three producing wéli; there, are
you not, sir? |

A Yeé, I am.

Q If we have an unrestricted rate of prdduction of
the oil; Mé. Olson, and however a restriction on the gas
production--as 18 advocated here in the Britiéhﬁﬁmerican
proposal~-wvhat will be the effect on the T&T dii Company's
leage, just as an example here for the Commission, in this
Cliff Field? |

A Uﬁder the present order T&T is prodﬁéing
approiimately five percent of the total field produétion--
no, approximately s1ix percent of the total fleld
production. Under British-American's proposal T&T 0il
Company would be producing only five percent of the total
field production, or really a one-sixth reduction to them,
which would result in what you might say would be one-sixth

less possible ultimate recovery to T&T.
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Q Does that mean that that oll 1s golng somewhere
else?

A Well, it would have to go someplace else, and
that would really result from.oil being drawn to the 1owér
pressure areas, and alsc by the expansion of the gas cap
and the lowering of the gas-oll interface with time, and
T&T being in probably one of the worst positions of all
thé operators, having thelr wells where they go out of the
"D" gand actually above the water table, and thelr :
ﬁroducfive life is going to be shorter, thelir oil productive
life 18 going to be shorter than thet of other operators
who are golng to be able to produce just slightly lower
structurzlly.

Q And, of course, the ultimate recovery; for
instance, frow the T&T lease would be lessened, as you
have already pointed out; 1% would have & much shorter life
1f there 1s unrestricted production of oil, is that correct,
because of the obvious migration of the oll from the T&T
lease?

A That would be one answer, and another answer
wvould be also that, well, ﬁhe ultimate life of ﬁhe field 1s
golng %o be 1ess; too.

Q Because of unrestricted production of oil?

A Because of unrestricted oll productlion.
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want to ask. Are there any questions by the Commlssion or
the staff?

QUESTIQNS‘BY MR. JERSIN:

Q Mr. Olson, I have just one question: Have you
taken capaclty tests or do you know of capaclty tests of
T&T wells in the Cliff Field?

A There havewnot beeﬁ any real capacity teste; there
have been just stralight gas-oll ratio tests.

Q Then you don't have available the capacity of the
wells operated by T&TI?

A No, I don't!

MR. SHAW: Any other questions?

MR. FREEMAN: Yes; there 1s jugt one question that
I have.
QUESTIONS BY MR. FREEMAN:

Q You gald that the 1lfe of the field would be
srhorter; would the ultimate recovery of oil be less?

A I would have to say f'yes' for this reason;
that if you can maintain the ges cap to where 1t is doing
work for the recovery of the oll by its expansion, then you
would have a possible increage Iin ultlimate recovery, and--
Am I digressing from your question there? The ultimate
recbvery, I believe~-I am going to have ﬁo put 1t this way:

the ultimate recovery actually could be more by having a
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longer 1ife to the pool. Now, I think that answers your
question, doesn't 1t?

Q  Why?

A All'right, that goes'over into another factor of
it, that to maintain the gas cep you are golng to have to
have a reatricted oll production to minimize the coning and
fingering of the gas cap lnto those wells that could produce
at 8 lov gas-oll ratio with a very small pressure drawdown.

MR. SHAW: Does that answer your question,
Mr, Preeman?

Mﬁ. FREEMAN: Yes,

MR. SHAW: Mr., Stockmar?
CROSS EXAMINATION BY MR. STOCKMAR:

Q Mr. Olson, do you subscribe to the general
premise that the fleld can be most efficiently produced if
produced at the lowest possible gas-o0il ratio?

A I think any engineer would, and I would, too.

Q S0 operating the fleld at the lowest possible gas-
oil ra;io would theﬁ iead to a greater ultimsate recovery?

LA I think that 1s right. |

Q And the production of the minimum awount of ges
will longer maintain the gas cap?

A That 1s true. |

MR. STOCKMAR: That 1= all.
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REDIRECT EXAMINATION BY MR, SHAW:

Q Of course, that ideal situation would be best
accomplished by & unltization plan, isn't that right?

A That is entirely true. |

Q We are talking, of course, are we not, Mr, Olson,
of measures for the best posslble MER in this fleld short
of an actual unitization field, isn't that correct?

A I hadn't heard unitization interjected into this
hearing until the JAnderson-Prichard men mentioned it.

Q Apnd that is correct, isn't it, that we are just
talking about measures that are the best under the
circumstances?

A Witﬁout unitization.

Q In the absence of unitization?

& That's right.

Q You subscribe, as I understand it, to the general
proposals made by the Sinclair 01l Compeny through its
witness, Mr. Weger, isn‘t that correct, sir?

A That's right; that's true. |

MR. SHAW: Thank you; that's all we have of this
witness.

COMMISSIONER BRETSCHNEIDER: Does anyone elsge wish
to cross examine the witness? {No response) You are

excused, sglr.
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(Witness excused.)
COMMISSIONER BRETSCHNEIDER: Doeg anyone else

wish to appear?

MR. STOCKMAR: Mr. Bretschneider, can we establish
whether or not our oill marketing wman 1is golng to be needed?
If not, we would like to release him to meet a plane, |

COMMISSIONER BRETSCHNEIDER: I don't think we
willl call for him, Mr, Stockmar. Mr. Jersin wants to ask
Mr. Stearns a queatlon.

GLENN M. STEARNS, recalled as a witness on behalf of the
British-American 011 Producing Company, having been previously
duly aworn; resumed the stand and testlflied further as
follows:
DIRECT EXAMINATION BY MR. JERSIN:

| Q You submlitted some testimony which reflected
efflclency in the operation of the_reservoir. 1 i »
remember that testimony correctly, you based that partislly
on capacity tests?

A It wes based on the results of the December tests
which I understand from statements of some of the other
witnesses 4dldn't in all cases represent capaclty tests of
the given well.

Q But, apparently they weren't capaclty tests?

A I gather from what some of the other witnesses say
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that they dldn't necessarily represent the capacity of the

well, as long as they demonstrated the gas-oll ratio at
which the well would produce, and also its abllity to
produce above the prescribed'limit under the present order;
in other words, 200 barrels of oil per day.

Q Would you like to discuss whether or not that
would make a difference in what you submitted as efficiency?

A Yes, 1t would make some difference. Now, 1f there
vere & low gas-oll ratic well ¢n that tabulation that
actually hed a higher cepacity for producing oill thau was
indicated by the test, the beneflts demonstrated by the
gas limlt alone would be enhanced; in other words, lndicated
to be greater éven than my charts indlceted.

Q But that possibly would indicate or prescribe to
a greater sink in pressure and we would get away from the
uniform pressure pattern throughout the field, possibly,
is that correct?

A No, I.don't think we would, because the very
premise cn which wmy calculations are made, to compare the
effect of a gas limit alone upon equality of voldage as
compared to the effect of a gas limit with an oll limis
upon equallty of voidage, using the same random test data,
shows up that the gas 1limlt alone results 1n more equal

voldage; and with regard to the efficiency of production,
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I think you can boll that down to just these simple terms

to demonstrate that an oll limit in additlon to a gas limit
has to result 1n less efficient production, 1f that oil
limit i1s such as to actually he operative; or, in other
words, if the oil limit 1s low enough that it actually
applles to wells--if 1t is not a fictitious lluwmit that
doesn't really control, for this reason: 1f you hae a gas
limit alone you are going to produce, be permitted to produce
a certain quantity of oll from a given lease, and naturally
the operator will so select hls wells to produce a maximum
guantity of oll within that gas 1limit; but, now, in
addition, if you come along and place an oil celling
somevhat below what that gas limit alone would permit, you
are ln effect reducing the number of barrels of oll that
~that operator can produce wlth the same quantity of gas.
S0 you do nothing more than require thaiv he produce his oil
less efficiently because you require him--by reducing the
amount of o0ll that he can produce with 8 given quantity of
gas, you require him to produce 1t at & hlgher ratio, and
therefore you are requiring him to produce it less
efficiently by arbltrarily pushing the oll 1limit down below
vhat the ges limlt establishes the oll limit to be.

Q Would you be increagsing the possibility of

channeling without an o0il limitation?
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A I would say 'no', still based on my testimony and

uy exhlblts, because as my exhibits showed, I belleve,
conclusively, the equality of volidage was wmore nearly
reached with the gas llimit alone than with the gas 1limit
and the oil 1limit combined.
QUESTIONS BY MR. FREEMAN:
Q Have you made any capacity tests of your wells?
A This 1s subject to check with Mr. Hogan and Mr;
Stein, but I belleve our tests represented capaclty testa.
COMMISSIONER BRETSCHNEIDER: I think we have had
testimony on that before by two witnesses.
MR. JERSIN: Not for British-American.
A They'indicate that they confirm that statement.
MR; JERSIN: I believe that that is all I had,
Mr. Stearns. |
COMMISSIONER BRETSCHNEIDER: You may be excused.
(Witness excused.)
COMMISSIONER BRETSCHNEIDER: Are there any more
parties interested in this?
MR. GENGLER: Mr: Bretschnelder, you have heard
the testimony of British~American and 3inclalr, Now; I
represent Sanford Production Company and Murfin & Sutton,
and Gibraltar 01l Company, and Don M. Rounds Drilling

Company, who are four other operators in the field, and
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Instead of introducing or in lieu of introducling addlitionsal

testimony, why, we wish to state that we are entirely in
accord with the testiwmony of Sinclair and Anderson-Prichard
and T&T which has been introduced up to this point.

Now, one important feature I wish to also state
1s that D. M. Rounds is a wineral owner as wvell as an
operator in thls fleld, and has an Interest in some sixteen
wells, and hls interests are overlylng quite a bilt of the
field, probably to at least as much acreage as any other
person in this controversy--maybe not as much a2 in the
amount~~but, at least some Iinterest in all of these
different areas, and he feels that hls interests are best
supported by the testimony and best preserved by the testimwny
of Sinclair and Anderson-Prichard.

COMMISSIONER BRETSCHNEIDER: Does anyonle else
wish to speak?

MR.‘STOCKMAR: I have a very short final statement,
'gentlemen. It =seems to me very clear that British-American
has carried the burden of proof with respect to its
proposal covering the effleclency of the production of the
reservoir; the extension, the enlargement of the ultimate
recovery poggible, and the more equltable dlstribution of
the oil in place, All of the other testimony hss confirmed
wvhat our testimony stated; that is, that order 66-3 has

achieved to some degree, some of those things.
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MR. MC GOWAN: If it please the Commission, &
brief closing statement for Sinclair.

I think the testimony shows this: that all of
the testlmony of both sides of this controveray today has
certainly shown that waste did exist in the reservoir prior
to order 66-3, that it has gone & long ways already in
this short ninety-day period of eliminating that waste;
that a similar order is certainly necessary to continue
that elimination of waste; therefore, it gsecems agreed by
all the operators that the waste that the Commission is
authorized and charged with the duty to prevent did exist
and will agaln exist without such an order; that the
Commission, therefore, wmust under its statutory mandate to
conserve the natural resources of this state enter such an
order as will prevent that yaste from recccurring, but
In dolng =0 must enter such an order as doegf not violate
the correlative rights and the property rights of the
operators and the royalty owners in the fleld; that the
accepted basis of doing that is the voldage formula, which
has been used by this state and 1s being used by practically
all of the other states that have oll and gas conservation,
which has been recommended here by the vast majority of the
operators and vhich has proved very satisfactory in

eliminating waste that existed 1n this pool, and I think
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that only such an order besed upon both a limitation of
oil and gas, based upon a voldage of the reservoir basis
by that equal volume of oll and gas from each well can be
entered by this Coumission i1f they are to protect the
correlative rights and the veateﬁ property rights of the
various parties involved. Therefore, I urge upon you to
either continue order 66-3, or & simllar order asumended asg
the Commlssion may desife.

COMMISSIONER BRETSCHNEIDER: Does anyone else
wish to have anything to say now?

MR. SHAW: The only thing I want to add to that
ls that we want to emphasize, 1f the Cowmlssion please,
that the voldage formula--in other words, we ask that a
simllar order be entered or thls one be continued, We are
talking about the restriction of 200 barrels per day per
well or-lesg, and the same gas-oll ratioes now as are in
the order.

COMMISSIONER BRETSCHNEIDER: I think we understand
that. This is quite a complicated case, and I am sure
everyoné will appreciate that our engineering department
and the rest of us will have to take the case under
advisement and study 1t for awhile, I don't know how long
we will have to study 16, but I am sure we will go into it

very thoroughly, and we will let you know 1n due time,
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We will, therefofe, close the Cliff case at
this time, and we will now teke up the next case in order.
(Whereupon the hearing in Cause No. 60,

C1iff Field, adjourned at %4:00 o'clock p.m., January

24, 1956.)
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