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MR. McCRACKEN: This is (1l a: 4 Gas Docket No. 126
#& - 31, 132, hearing pertaining to a determination of
equitable zllowables and the adoption of field rules for
the Bronco (Wollcamp) Fleld.

¥e have representatives of the 01l Conservation




. Comaission of New Mexico, M¥r. Walker and Mr. Macey here,
to represent New HMexico.

Can we have appearances, please’

APPEARANCES
‘i Name Representling
‘#r. R. S. Christie i
i Hre, J. A, Rauhut Amerada Petrocleum Corp.

i
1
1
b
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. S. CHRERISTIE was thereuporn

callied as a witness and, having bee:: first duly sworn,

testified as follows:

| EXAMINATION

47 I RAINL
I BY ME. RAUHUT:

G  Siate your namne.
A R. 5. Christie.

2 You live in Tulsa, Uklahowa™

A Yes, gr.
& Emgloyed by Amerada Fetroleum Corporat.on?

A Yez, sir.

G Are you & petrcleunm englueer?
Yes, sir.
[} Have you made a petroleum engineering study of this subject

County,

# Yes, I have.

ield, the Bronco Welfcamp Field, Yoakum Cournty, Texas, and Lee
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1 have tried to explain the productivity indexes in Exhibits |
L oang 7. Number of producing wells, 5; none of the wells are %
making any water; one well is on the pump, the other 4 are ‘
Ylowliy naturally; the average c¢il production to February,

1055, is 562 varrels per calendar day; the cumulative produc-

tion through February, 'S5, is 61,021 barrels; the average
4es~011 ratio taken frou potential tests, which is an arith-
metical average, actually, 80U cu. ft. As polnted out previous

lys v well has been abandoned. Ve estimate that the proven
0il acreage developed is about 260'. It appears that there
will e approximately 1,000 productive acres, total. This
would give us an average density of about 50 acres per well at
the present tine. Of course, the reservolr is relatively new,
i the flush stage of production. . The average daily gas pro-
ducticn is estimated to Le 450,000 cu. ft., of which approxi-
mately half of 1t is used on lease operations and the renainder
is flared.

tiow, Exhiblt 1C are the proposed field rules. We propuse
siz rmiles for the orderly development of this particular field.
fule 1 is the surface caslng rule which requires that casing be
set below all fresh water sands, and is the same rule that ap-
plies to the Sillurco-Devonlan reservolr. We didn't choose to
add any of the other strings because cperators have different
caslng programs. VWe thought probably 1t would be Jjust ambiguocus
to luclude twe or three different casing programs in the casing

rule, 8c we didn't propose any. If you will notice on Exhibit 3
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You are fully familiar with the call of this hearing and will
you simply proceed in the interest of time in your own lang-
uage to present the data that you have prepared for tiis hear-
Ay |
The Bronco (Wolfecamp) Field is located in Yoakum County, Texas,
anrd Lea County, New Mexico; thus, a part of the fleld is locat-
¢ in Texas and a part in New HMexico, nmakiiyg it advisable to
adopt rules and regulations providing for orderly development,
and an alloeatlon formula which will permit approximately equal
withdrawals for the protection of equity.

The geoclogy of the Bronco (Wolfcamp) Fleld, this 1is an
antliclinal structure located within the general Fermnian Basin
Province, The Welfcamp formation is the lower series of the
Permlan System, beilng ore of the important oil producing forma-
tiong within the Basin., It 1s difficult to differentiate the
tolfcamp from the underlying Fennsylvanlan formation; therefore)
it scmetimes is questionable from which formation oil is being
sroduced. We interpret the production from the Bronco (Wolf-
samp) FPield as coming fros the Pennsylvanian formation. The
discovery well was classifled as a producer in the Wolfcamp, so
ir opder not to confuse the records, all completions have been
irarorted in this formation.

This Wolfcamp or Permsylvanian, whichever it is; it's official-
1y ¢alled Wolfcanmp, 18 that or not a common reserveir that is
being produced in that field”?

Yes, it 1s a conmon reserveir.




@ Both on the Texas and New Mexico side?

A Yes, sir. The Bronco Wolfcamp Fleld overlies the Bronco Silur%

&

1o-Devonian Field, for which we have field rules applicable in,
both states. The first evidence of oll productlon in the ﬁolf%
caiip was found in the discovery well in the Bronco Silnro-Devo#-
ian Fleld, which was the Amerada Petroleum Corporation's Weems
Ne. 1. However, the first well completed in the Wolfcamp was
the Honolulu 011 Corporation's Weems No. 1, the discovery date
being January 3rd, 1954. This well has since been plugged and
abandoned. The second well was The Texas Company's Barnes No.
1 which was plugged back from the Devorian SeplLember 2Gth,
1654, BSubsequently, Amerada has completed four wells and has
cre drilling. Thus there remain five completed wells and one
drilling well.

1 would like to submit the following exhilits and I will
explain them as I go along. Exhibit No. 1 is an area map of
the field. It simply shows the Wolfcamp wells within the Wolfl-
cap Fleld. You will note that there are five completed wells,
one plugged well, and orie drilling well.

The plugged well is shown down there to the southeast’

Yes.

Honoluly -=-

Honclulu Weems No. 1. Exhibit X¥o. 2 is a structure map con-
touvred on top of the Pemnsylvanian. The top of the Fennsyl-
vaizlan 1s a very good marker and is very easlily ldentifled,

a.<d for that reason the structure is drawn on the tor of the




tennsylvanian. The Wolfcamp is very difficult to recognize, ag
far as the tor 1s concerned, and you will note from the data

i Exhibit Ko. 3 that all of the production comes below the |

1

top of this Pemnsylvanian formation that we call the produc;ngi
cormation in this field. Exhibit 2 shows the different wells |
thnat tested the Wolfeasi 51l; some of them were flowing drill
5ten: test and others were -- just recovered free oil without
flowling chavacteristics.
he bulk of the wells shown on Exhibit 2 were drilled to and
cornpleted in the Silurlo-Devon:lan?
Yes, that is correct. With the few number of Wolfca:p wells,
there is not enough control to draw any contours, sco the infor-
siation was taken from all wells drilled through or tc the
Fenngylvanian into the Silurioc-Devonlan.

£xhiblt Nc. 3 is a well data sheet which shows the wells
that have been completed or plugged in the Wolfcamp formatlion.
You wlll note that the Honolulu Weems No. 1 -- it was first
drilled to the Devonlan znd plugged back to the Wolfcamp and
iroduced until about Gcetober, leptember or October of 1954,
and wag plugged in the Wolfcamp and then taken backh down to the
Devonian to try to reconplete it in the Devonian. It produced
for a short time and then was finally plugged. Exhiblt 3 shows
the general informsation, including the locatlon, the elevation,
srudding and coimpletion date, casing program, and the top of
the wolfcamp and the to: of the Pennsylvanian, total depth, perd’
ispations, and the amount of acid treatment,; and the ptential




tests after coxpletion.

Exhibit No. 4 i3 a tabulation of production by leases, bgé
months, and field total, field cumulative, and number of wellsi
4T the end of February, you will note there were four wells. |
There has since been one completed in Mareh of this year,
raking a total of five. The cumulative production through Feb{
ruary, 1959, was 0l,621 barrels. {

Exhibit Ho. 5 shows the bLottom hole pressures that have %
been taken on wells within the Wolfcamp formmatlion. 1 would |
li.e to woint out that the Amerada VWard No. 4 had the highest
pressure and we consider that the initlal reservoir pressure
for the reservoir,

Exhibits Xos. © and | are coples of our flow tests to de-
tem.ine PIs. 1€ 18 very difficult to establish a definite PI
in this type of well; therefore, I have included the entire
tabuvlation and the graph t¢ show to the Commissions the results
off a flow test oun what we call the decllining type Pl well. 1If
you will turn to the graphs which show, among other things, the
sicpe of the PI curve, you will note that at no place on that
curie can you pick a constant Pl, therefore, it's arbitrary to
eall a PI in any well a definite value. For example, on Ward
N, ¢, the PI for the initlal hour was .U527, and 1t was con-
stantly declining until the 28th hour when the PI was .013%8.
41f thne record --- {Off record discussion)

For the record again, Exhiblt No. 8 is the core summary

0f osur Weems No. 5. Reviewing 1t briefly, we had 95% recovery,
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the feet of permeable productive formation is 51.3, the average
sermeabllity is 4% -- incidentally, the permeablility as deter-
mined from flow tests on this particular well check very closely
;ith this core analysis flgure -- the average porosity 1s 7.4%,
average residual oil saturation, 7.2%; gravity of the oil, 40;
sud total water -- average total water saturation and also the %
calculated connate water saturation is 39.6%. é

Exhibit No G depicts the HER data as required by the Texag
Jurgaission in establishing MER for the field. HRevlewing that
sriefly, as I pointed out, the dlacovery date for the Wolfcamp
forration was January 3rd, 1S54; the average depth of wells
ir this fleld are 9,650', and the average porosity, including
thie core analysis and calculated porosities from electric logs
average 9%; average pemeabllity, 45 millidarcys, and 1 have
siven the residual oill and water saturation; the average net
»ll pay, 05'; the average gravity of all welis completed to
date 13 43° API; the formation volume factor, 1.05, which is an
estinate; and the sclution gas-oil ratlo is 1,200 cu. ft., which

is also an estimate; viscoaity, .5, which is also an estimate.

Ye have not rur a bottom hole sample analysis. These estimates
are based on figures obtained from other, comparabvle reservoirsi
and they could be in error either plus or minus ¢c a small de- |
grec, but it ls certainly much better than taking a figure out
of the alr. The original reservoir pressure is 3,640 pounds per
square inch at 5,8500' subsea. The average reservoir pressure

18 of Harch, 1955, is 2,580 PSI; reservoir temperature, 1380.
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we ugually run -- or do run three strings. Some operators pre{
fer to run just two strings. Rule 2 provides for 4U acre pro-é
ratlien units. This rule, incidentally, is similar to the
Siluro-pPevonian rule zlso. It has a 20 acre tolerance feature.
Bule 3 1is the allocation rule which provides for 1U00% on
straignt acreapgs, on acreage.

Lilewise the sane as the Siluro-Devonian®

Sarie as Siluro-Devonian. Rule 4 1s the usual statewide 2,000:1
gas-oll ratic. Rule 5 provides for the dates of testing. I
micht add that this 1s the same date, or these are the same
dates, that are in the other fields, the Siluro-Devonian Field.

If the Commlssion would rather have some other date, we have

oy

w sujection., It 13 simply convenient to the operators to take
ali your ratlos at the same time. The Rule { provides for
amwial botton hole pressures on all flowing wells. Actually,
thls is a copy from rules of the Siluro-Devonian Field except
for the depth, and I note that the last sentence reads, “"Said
pressures shall be taken on all flowing wells with subsurface
pregsure gauge or other method of equal accuracy, and may be
tzien on pumping wells with sonic devices or other methods of
equal accuracy.” We would recommend that it rot be necessary
to take tests o pumpling wells, 80 that part of the rule should
be stricken, as far as Amerada ls concerned, at least. The
Coy:ission may still feel that they should be taken.

Vit you are proposing is that the last line and a half of Rule
L dealing with the pumping wells be eliminated, leaves opera-

tors -- it reads 1 a permissive way, a.y way.
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Yes. I would leave out that part ---

Tc avold any axbiguity, you didn't want to have it in there
where it would suggest tc someone maybe they were required to
nmarxe a sonlc pressure test.

Yes.

They still do that permissively, if they wish, as far as flow-
ing wells are concerned, but you are not required to take !
bvottom hole pressures on pumping wells.

That's correct, yes, sir. As in the Siluro-~Devonian Field, we
have not recommeunded any spacing program. We believe that the
ieid can be developed on the various sta ® spacing patterns.
That has proved satisfactory in the Siluro-Devonian and we be-

lieve 1%t will operate sufficlently in this field. That con-
cludes the exylanation of exhibits.

MR, HMoCRACKEN: #r. Macey, do you or Mr. Walker have

any questions?

MR, MACEY: I have no questions.

MR, WALKER: 1 have no questions.
Did you have any a%t this stage?

MR. HCcCRACKEN: pnNot at this time, no, sir.
The Bronco Wolfcamp reservoir appears at this tise to be of a
solution type. It is our opinion, based on the permeabllity,
the fluid ~-- permeabillty obtained from cores aud calculated
electric logs, and also from the fluid characteristics, that is,
rather high gravity and high gas-oil ratio, solution gas-cil
ratic, and with an efflclent allowable that one well will
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adequately and efficiently drain in excess of 4C acres.

As t0 the allowable that we wish to recommend, I would
lice to point out that at the present time the discovery allow-
ablz 1s still in effect on the Texas side, which is 200 barrels
per day. I belleve that the discovery allowable should run out
asbout June, since the diacovery date was January of 'S4, At
that time, the allowable in Texas would be 182 barrels, based
on the 1947 yardstick for that depth and for 49 acre units. I
have made a calculation in my statement here, shows that by ap-
plying the shut down days, the allowsble would then be reduced
to 105. That®s based on 17 days in the 30 day month, for the
month of April. CObviocusly, thawill very likely be different
by June when the discovery allowable runs out, but at any rate,
it will be somewhere 1n the neighborhood of that. Now, on the
New Mexiceo slde, the allowable for that depth on a 40 acre
unit iz 155 barrels, so using my calculations, there would be a
difference of 50 barrels in favor of the 3tate of New Mexico.

¥We propese here that we more or less compromise these
figures and have suggested an allowable of 125 barrels per cal-
endar day for all wells in both states. We are not yet ready
tc ¢all this an MER because the -- that 1s a considerable reduc-
tion from the present allowable and we would like to at least
study that rate for a time before we definitely make up our mind
what an MER shoul® be, or what an MER is.
(3y Mr. Rauhut) Mr. Christie, does that conclude that statement

Yea.

1]

{
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No, I believe that's all. I might point osut that on Exhibit

2 there is 2 dashed line that includes -- that is not very
prominent -~ it includes Amerada'’s Weams lease and Amerada‘'s ‘
Ward lease and the Pederal "A" lease. This was originally es~;
tablished aeg a drililng vnit and 1s compoasd of the Amerada, :
the agnclia, Sinclair, and Coates, and they have been advised
of this hearing and of our reccmmendations and as far as 1 |
know they have o cbjection. Warren Petroleum is alsc in the
unis, and they have glven pemalsaion to Amerada {or them to
concur in our recommendation.

MR, HoCRACKEN: Are there any tracts within the pro-
ductive limits of the field wikh are smaller than the
recomnended 4U acre proration units?

You will note along thie boundary cof the state line that there
is one trect there that's owned copriginaliy and may stlll be
owned by The Texas Company. I belleve that is 8-1,2 acres.

It shows 8-1/2 acres. The part that 1s adjacent to the south
half of the Amerada Weews lease 1s & part of the Weems unit,
or the drilling unlit, and as to the strip south, I'm not quali-
fied to say Just what the status of 1t, except I do know that
there is a well locatlo: made and, 1 understand, drilling.

That 1s 300 out of the northwest corner of that Bloeck "D" and
I a2ssume they have taken in this strip along the west side of
that Block "D" in order to cbtain the full 40 acre unit.

(By Mr. Rauhut)] You are referring there to Exhibit 1, are you~
Hxhibvit 1.
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Now, you have summarized your teatimony in wrilting and attacheé
i
|

|

to 1t the various exhibits that you have referred to, Exhibits
1 %o 182
Yes, si

MR, RAUHUT: Ve would like to offer the original of

that in evidence as our Exhiblt A, including all the num-.
bered exhiblbs attached. %

(By "r. Ravhut} I8 it your purpcse and intention to propose,

in erder teo Lring about this uniformity of development, to

propese in New Fexlceo the identlical rules and allowable which

you here propese to the Texas Rzllroad Commission’

Yes, it is,

And in the event that uniform rules and allowable are adopted

i1 the two states where application for this field located oun

the state llne, a part in each state, is 1t your opinion that

rules and allowable which you have proposed will tend to pre-

vent waste of oll and gas through bringing about uniform and

orderly develcpment of the fleldy

Yes, slp.

What 1s your cpinicn as to whether these rules and allowable,

if adopted;, would likewise enable each owner in this copmion

reservolr to produce ratably, roughly in proportion to the in-

terest that he owns in the field, ornce it's fully developed,

of course?

Hell, in my opinion, I think it will.

o you have anything else to offer”
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And the location you are referring to ---
It's not shown on the plat.
would be rougnly east of the Amerada No. 4 Ward-

.

]

Ko, northeast of the Honolulu Weems No. 1 dry hole.

MR, MACEY: Northweat or northeast”
I'm sorry, northwest.
(&7 “r. Ravhut) In other words, it's right in that same
comer as the Honolulu well that was plugged and abandoned?
Yes, sir.
Yroduced for a while, did it no%:
Yeu, sir.
And will simply be closer to the northwest line 1a that par-
tizular well®
It's my understarding that it's 1ocated 33<?! frou: the north
lie and 211° east of the west line of that Block “"D*, or
Section 414,
That's o the Texas side:
That's on the Texas aide.
The Inllroad Commission presumably has notice of intention to
Grill filed «-- ’
© thinic what has happened, they located it 330' from the state |
1live and have probably flled an application for a 4 acre unit;
sutside of that one strip along the state line, there are no

cvier tracts o the Texas side that ---

T¢ be a regulay locziion there, why, it would take in a yor—

tio: -- that would be on the basis of having pooled a portion
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of this 6.5 acre tract?

A ¥eu. It would either have to have a Rule 37 case on it or

o

A

tase that in.

MR, RAUHUT: Ko, Examloner, that information we can
ascertain for ycu, what has been doise on that particular |
matter, where nelther of us have seen the {ile. 1f you
iive, we would be glad to loock 1uto that, but 1t appears
to 3 you would either have to take 1t in or get a iule |
37 excepticon. 1 presume they have taken it in.

(Iy %r. Rauhut)] You ha.e uo notice of a Rule 37 exceptior, :
B8O JAr as you LnowY |

MR, icCRACKeli: Do either you, iHr. HMacey, or ir.
tialker have any questionsy

MR, HACEY: 1 notice in connection with the acreage, |
Sinclalr hes a tract that's 27 acres in New Mexico.

Woll, I was speaking of the Texas side.

HMR. #.CEY¥: I realize that. f course, they have
an offset. Vhether or not they are going to drill it is
guestionavle. Don't tney have a Devonlan well on that
2 acre tract”y

Yes, they do have. Ui course, based on the suygested alloca-
vic rule, 1f that is still a 27 acre tract, they will only
get 27,/40th in the unit. As a matter of fact, cur Federal

2 ho. 2 was Jdrilled on oz lot of approximately 25 acres and

< ryes

iz, 8till be Just getting 25/40th, but we have in mind amitizini

l
|
i



it with additlonal zcreage Lo make a full unit.
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MR. McCRACKEN: Are there any additlonal questions?
Does Amerada have anything further?

MR. RAUHUT: Ve have no further questionsa. ¥We would
like to say that we recomend these rules as common rules
for the tuo states to prevert waste and protect correla-
tive pights,

MR, HcCRACKEN: The hearing is adjourned.

HEARIRG ADJOURNED

I, H. Ray Pardue, official reporter for the 0il and
Gas Dilvision, Rallroad Coumission of Texas, do hereby
certify that the above and foregoing 16 pages constitute a
true and correct transceript, toc the best of nmy ablility,
of the testlmony introduced and proceedings had upon the
hearing of the foregoing docket, which hearing was held
in Austin, Texas, on April 13, 1955,
Witness my hand on thia the 1l4th day of April, A.D.,1

1955,
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LEA COUNTY, NEW MEXICO,
YOAKUM COUNTY, TE X A S

Austin, Texas,
April 13, 1955.

TRANSCRIPT OF TESTIMONY

- H. Ray Pardue
Official Reporter.
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MR. McCRACKEN: This is 61l a: d Gas Docket No. 126
#& ~ 31, 132, hearing pertaining to a determination of
equitable allowables and the adoption of field rules for
the Pronco (Wolfeamy) Fleld.

We have representatives of the 01l Conservation
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Commission of New Mexico, Mr. Walker and Mr. Macey here,
to represert New Mexico.

Can we have appearances, please?

APPEARANCES
ane . Kepregenting
. K. S. Christie 8
. Jd. A. Rauhut Amerada Petroleum Corp.
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H, S. CHRISTIE was thereupon
called as a witness and, having been first duly sworn,
testified as follows:

EXAMINATION

iR, RAUHUT:

o R~ B o B R ]

ot

R~ S

State your name.

R. 4. Christie.

You live in Tulsa, Cklahoma®y

Yes, dr.

Employed by Amerada Fetroleum Corporation?

Yes, sir.

Are you a petrolieum engineer?

Yen, sir.

Have you made a petroleum engineering study of this subject
field, the Broncc Wolfcamp Field, Yoakum County, Texas, and Lee
County, New MexlcoY

Yes, I have.
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You are fully familiar with the call of this hearing and will
you simply proceed in the interest of time in your own lang-
uage to present the data that you have prepared for this hear-

The Bronco (Wolfcamp) Field is located in Yoakum County, Texas,

and Lesa County, Yew Mexico: thus, a part cf the fleld is locat+

ed in Texas znd 2z part in New Mexlco, making 1t advisable to
adopt rules and regulaticns providing for orderly development,
and an allocation formula which will permit approximately egual
withdrawals for the protection of equity.

The geology of the Bronco (Wolfcamp) Field, this is an
antlclipal structure located within the general Fermian Basin
Frovince. The Wolfcamp formatiorn is the lower series of the
Fermlan 3ystenm, being oune of the important oil producing forma-
tions within the Basin. It is difficult to differentiate the
Wolfecamp froo the underlying Pennsylvanlan formatlion; therefore
it scometimes is questionable from which formatlion cill is being
produced. We interpret the prcduction from the Bronco (Wolf-
camip) Field as coming from the Pennsylvanian formation. The
discovery well was classifled as a producer in the Wolfcamp, so
in order not to confuse the records, all completiona have been
reported in this formation.

This Wolfcamp or Pennsylvanlan, whichever it 1s; it's official-
1y called Wolfcamp, is that or not a common reservolr that is
being produced in that field”

Yes, it 1is a common reservolr.




Q Both on the Texas and New Mexico side?
%Eﬁ. Yes, sir. The Bronco Wolfcamp Fleld overlies the Bronco Silur-%
%2 io~Devonian Field, for which we have field rules applicable in %
both states. The first evidence of o0il production in the Holf—i
i carp was found in the discovery well in the Bronco Siluro-Devon+
ian Pield, which was the Amerada Petroleum Corporation's Weems
¥o. 1. However, the first well completed in the Wolfcamp was
the‘ﬁonolulu Uil Corporation's Weems No. 1, the discovery date
being Janvary 3rd, 1954. This well has since been plugged and
abandoned. The second well was The Texas Company's Barnes No.
1 which was plugged back from the Devonlan September 2Gth,
1954, Subsequently, Amerada has completed four wells and has
one drilling. Thus there remaln five completed wells and one
drilliing well.

I would like to submit the following exhibits and I will
explain them as I go along. Exhibit No. 1 is an area map of
the field. It simply shows the Wolfcamp wells within the Wolf-
carip Field. You will note that there are five completed wells,

one plugged well, and one drilling well.

Q@ The plugged well is shown down there to the southeast?

A Yes.

Q Honoluly ---

A Honoclulu Weems No. 1. Exhibit No. 2 is a structure map con-

toured on top of the Pennsylvanian. The top of the Pennsyl-
vanian is a very good marker and 1s very easlly identified,

and for that reason the structure is drawn on the top of the




vennsylvanian. The Wolfcamp is very difficult to recognize, as
far as the top is céncerned, and you will note from the data |
in Exhibit No. 3 that all of the production comes below the

top of this Pennsylvanian formation that we call the produc;ngi
formation in this field. Exhibit 2 shows the different wells |
that tested the Wolfcamp oil; some of them were flowing drill |
gtesn test and others were -- just recovered free oil without
flowing characteristics.

The bulk of the wells shown on Exhlbit 2 were drilled to and
coirpleted in the Silurio-Devonian?

Yes, that 1s correct. With the few number of Wolfcaup wells,
there is not enough contrcl to draw any contours; so the infor-
mation was taken from all wells drilled through or to the
rennsylvanlan into the Silurio-Devonian.

Exhiblt Mo. 3 1s a well data sheet which shows the wells
that have been coupleted or plugged in the Wolfcamp formation.
You will note that the Honolulu Weems No. 1 -- it was first
drilled to the levonian and plugged back to the Wolfcamp and
croduced until zbout Octuber, September or Getober of 1954,
and was plugged in the Wolfcamp and then taken back down to the
Devonian to try to recomplete it in the Devonian. It produced
for a short tine and then was flnally plugged. Exhibit 3 shows
the general infcrmation, iacluding the location, the elevation,
spudding and coupletion date, casing program, and the top of

tiie Wolfcamp and the top of the Pennmsylvanian, total depth, per-

forations, and the amount of acid treatment, and the mtential



tests after coupletion. |

Exhibit No. 4 is a tabulation of production by leases, byj
months, and field total, field cumulative, and number of wells;
At the end of February, you will note there were four wells.
There has since been one completed in March of this year, ‘
making a total of five. The cumulative productlon through Feb;
reary, 1955, was 61,621 barrels.

Exhibit Nc. 5 shows the bottom hole pressures that have
veen: taken on wells within the Wolfcanp formation. 1 would
like to polnt out that the Amerada Ward No. 4 had the highest
pressure and we consider that the initial reservoir pressure
icr the reservolr.

Exhibits kos. © and 7 are copies of our flow tests to de-
teruine PIs. It is very difficult tc establish a definite PI
in this type of well; therefore, 1 have included the entire
tabulation and the graph to show to the Commissions the results
of a flow test on what we call the declining type PI well. If
¥ou will turn to the graphs which show, among other things, the
slope of the PI curve, you will note that at no place on that
curve can you plck a constant PI, therefore, it's arbitrary to
¢call a PI in any well a definite value. For example, on Ward
No. 4, the PI for the initial hour was .0527, and 1t was con-
stantly deelining until the 24th hour when the PI was ,0138.
OfE the record --- (orf record discussion)

For the record again, Exhibit No. 8 is the core summary

of our Weems No. 5. Reviewing it briefly, we had 95% recovery,




the feet of permeable productive formation is 51.3, the average;
permeability is 45 -- incidentally, the permeability as deter- %
mined from flow tests on this particular well check very cloael&
witi this core analysis figure -- the average porosity is 7.4%,5
average residual olil saturation, 7.2%; gravity of the oil, 40;
and total water -~ average total water saturation and also the
calculated connate water saturation is 39.0%.

Exhiblit Mo 9 depicts the MER data as required by the Texas
Commission in establishing MER for the field. Reviliewing that
briefly, as I pointed out, the discovery date for the Wolfcamp
foration was January 3rd, 1954; the average depth of wells
in this field are 9,65U', and the average porosity, including
the core analyslis and calculated porosities from electric logs
average 9%; average permeabllity, 45 mlllidarcys, and I have
given the residual oll and water saturation; the average net
o1l pay, 65'; the average gravity of all wells completed to
date is 43° AP1, the formation volume factor, 1.05, which is an
estimate; and the solution gas-oil ratio 1s 1,200 cu. ft., which
1s also ar: estimate; viscosity, .5, which 1s also an estimate.
%e have not run a bottom hole sample analysis. These estimates
are based on figures obtained fram other, comparable reservolirs|
and they could be in error either plus or minus to a small de-
gree, but it 1s certainly much better than taking a figure out
of the air. The original reservoir pressure is 3,040 pounds per
square inch at »,800' subsea., The average reservoir pressure

as of Harch, 1955, is 2,980 PSI; reservoir tenperature, 1380.
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T have tried tc explain the productivity indexes in Exhibits
o and 7. Number of produclng wells, 5; none of the wells are
riexing any water; one well 1s on the pump, the other 4 are
{lowing naturally; the average oil producticn to February,
1955, is 562 barrels per calendar day; the cumulative produc- |
tion through February, 'S5, i1s 01,621 varrels; the average E

i
i

gas-oil ratio taken from potential tests, which is an arith-

i
|
|
|

netical average, actually, 800 cu. ft. As pointed out previous
ly, o.e well has been abandoned. We estimate that the proven
0ll acreage developed is about 2860'. It appears that there
w1lll be approximately 1,u00 productive acres, total. This
would give us an average density of about 50 acres per well at
the present tine. Of course, the reservolr 1s relatively new,
i the flush stage of production. The average dally gas pro-
duction is estimated to be 450,000 cu. £t., of which approxi-
mately half of it 1s used on lease operations and the remainder
is flared.

Now, Exhibit 1¢ are the proposed field rules., We propose
six rules for the orderly development of this particular field.
Rule 1 1s the surface casing rule which requires that casing be
s2t below all fresh water sands, and is the same rule that ap-
plies to the Siluro-Devonlan reservoir. We didn't choose to
add any of the cther strings because operators have different
casing programs. We thought probably it would be Just ambiguous
to include two or three different caslng programs in the casing

rule, 8o we didr't propose any. If you will nctice on Exhibit 3
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we usually run -~ or do run three strings. Some operators pre{
fer to run Jjust two strings. Rule 2 provides for 40 acre pro-
rationr units. This rule, incidentally, is similar to the
Siluro-Devoniarn rule also. It has a 20 acre tolerance feature.
flule 3 is the allocation rule which provides for 100% on |
straight acreage, on acreage.

Livewise the same as the Silurc-Devonian?

Same as Siluro-Devonilan. Rule 4 is the usual statewide 2,000:1
gas-oll ratlio. Rule 5 provides for the dates of testing. I
might add that this is the same date, or these are the same
dates, that are in the other fields, the Siluroc-Devonian Field.
If the Commlssion would rather have some other date, we have
1o objection. It is simply convenient to the operators to take
all your ratlcs at the same time. The Rule & provides for
annual bottom hole pressures on all flowing wells. Actually,
this is a copy from rules of the Siluro-Devoniarn Field except
for the depth, and I note that the last sentence reads, "Said
pressures shall be taken on all flowing wells with subsurface
pressure gauge or other method of equal accuracy, and may be
talzen on pumping wells with sonic devices or other methods of

'3

equal accuracy. We would recommend that it not be necessary
tc take tests o pumplng wells, sc that part of the rule should
e striccen, as far as Amerada is concerned, at least. The
Comuission may still feel that they should be taken.

What yov are proposing is that the last line and a half of Rule

& dealing with the pumping wells be eliminated, leaves opera-

i
1

|

tors -~ it reads in a permissive way, auy way.
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Yes., I would leave cut that part ---
Te avoid any ambigulty, you didn't want to have it in there
where it would suggest to scmeone maybe they were required to
imi@ a sonlc pressure test.
Yes.
They 8till do that permisslvely, if they wish, as far as flow-
ing wells are concerned, but you are not required to take
bottom hole pressures on pumping wells.
That's correct, yes, sir. As in the Siluro-Devonlan Fleld, we
have not recoumended any 8pacing program. ® We believe that the
field can be developed on the various sta ® spacing patterns.
That has proved satisfactory in the Siluro-Devonian and we be-
lieve 1t will operate sufflciently in this field. That con-
ciudes the explanation of exhibits.

MR. HMzCRACKEN: Mr. Macey, do you or Mr. Walker have

any questions?

MR, MACEY: 1I nhave no questions.

MR. WALKEK: I have no questions.
Pid you have ary at this stage?

MR. McCRACKEN: Not at this time, no, sir.
The Eronco Wolfcamp reservoir appears at this time to be of a
soclution type. It is our opinion, based on the permeability,
the fluid -- permeability obtalned frau: cores and calculated
electric logs, and also from the fluld characteristics, that is,
rather high gravity and high gas-oil ratio, sclution gas-oil
ratic, and wilth an efficient allowable that one well will




Q (By Mr. Rauhut) Mr. Christie, does that conclude that statementh

A

11

adequately and efficiently drain in excess of 40 acres,.

As to the allowable that we wish to recommend, I would
like to point out that at the present time the dilscovery allow-
able is stlll in effect on the Texas slde, which is 200 barrels
per day. I believe that the discovery allowable should run out
sbout June, since the discovery date was January of '54. At
that time, the allowable in Texas would be 182 barrels, based
on the 1947 yardstick for that depth and for 40 acre units. I
have made a calculation in my statement here, shows that by ap-
plying the shut down days, the allowable would then be reduced
to 105. That's based on 17 days in the 30 day month, for the
month of April. Obviously, thatwill very likely be different
by June when the discovery allowable runs out, but at any rate,
it will be somewhere in the neighborhood of that. Now, on the
New Mexico side, the allowable for that depth on a 40 acre
unit 1s 155 barvels, so using my calculations, there would be a
difference of 5C barrels in favor of the State of New Mexlco.

We propose here that we more or less compromise these
figures and have suggested an allowable of 125 barrels per cal-
endar day for all wells in both states. We are not yet ready
to call this an MER hbecause the -- that is a considerable reduc-
tion from the present allowable and we would like to at least
study that rate for a time before we definitely make up our mind
what an MER should be, or what an MER is.

Yes.




Now, you have summarized your testlmony 1ln writing and attachedé
to it the various exhibits that you have referred to, Exhibits
1 to 10%
Yes, sir.

MR, RAUHUT: Ve would like to offer the original of
that in evidence as our Exhlbit A, including all the num-
bered exhivlibs attached.

(By ¥r. Rauhut) Is it your purpcse and intention to propose,
in order to briagz about this uniformity of development, to
propose in New Mexico the identical ruleé and allowable which
you here propose to the Texas Raillrocad Commission®

Yes, it is.

And in the event that uniform rules and allowable are adopted

in the two states where application for this field located on

the state line, a pert in each state, is it your opinion that

rules and allowable which you have proposed will tend to pre-
vent waste of 01l and gas through bringing about uniform and
orderly development of the fleld”?

Yes, sir.

What 1s your opinion as to whether these rules and allowable,

. if adopted, would likewlse enable each owner in this coomon

reservoir to produce ratably, roughly 1n proportion to the in-
terest that he owns 1in the field; once it's fully developed,
cf course?

Well, in my opinion, I ithink it will.

Bo you have anything else to offer?
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No, I believe that's all. I might point out that cn Exhibit
2 there is a dashed line that includes -- that is not very
prominent -- it includes Amerada's Weems lease and Amerada’s
vard lease and the Federal "A” lease. This was originally es-~
tablished as 2 drilling unit{ and is composed of the Amerads,
the Hagnolla, Sinclair, and Coates, and they have been advised
of this hearing and of our recommendations and as far as 1
ilnow they have no objection. Warren Fetroleum is also in the
unii, and they have given permission to Agerada for them to
concur in our recommendation.

MR, McCRACKEN: Are there any tracts within the pro-
ductive limits of the field whih are smaller than the
recomnended 40 acre proration unitsy

You will note along the boundary of the state line that there
is one tract there that's owned originally and may still be
cwned by The Texas Company. I belleve that is 6-1/2 acres.

It shows 8-1/2 acres. The part that 1s adjacent to the south
half of the Amerada Weers lease is a part of the Weems unit,
or the drilling unit, and as to the sirip south, I'm not quali-
fied to say Just what the status of it, except I do know that
there is a well location made and, I underatand, drilling.
That 1s 300 out of the northwest corner of that Block "D" and
I assume they have taken in this strip along the west side of
that Block "D" in order to obtain the full 40 acre unit.

(By ¥Mr. Rauhut) You are referring there to Exhibit 1, are you?
Exhibit 1. |

;
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And the location you are referring to ---
It's not shown on the plat.
--=~ would be roughly east of the Amerada No. 4 Ward”
o, northeast of the Honolulu Weems No. 1 dry hole.

MR, MACEY: Northwest or northeast:
1% sorry, northwest.
(B, ¥r. Rauhut} In other words, it's right in that same
cormier as the Honolulu well that was plugged and abandoned?
Yes, sgir.
Froduced for a while, did it not: ;
Yes, sir.
And will simply be closer to the northwest line ia that par-
ticular well?
It's ny understanding that it's located 330' from the north
line and 211°' east of the west line of that Block "D", or

Section 414.

That's o:. the Texas side?
That's on the Texas side.
The Railroad Commission presumably has notice of intention to
drill filed --- i
I think what has happened, they located it 330' from the state;
line and have probably filed an application for a 40 acre unit.

Outzide of that one strip along the state line, there are no

ovher tracts on the Texas side that ---

To be a regular location there, why, it would take in a por-

tiow -~ that would be on the basis of having pooled a portion

i
t
l
\
|
i
|
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of this 3.5 acr2 tract?
Yes. 1t would either have to have a Rule 37 case on it or
tale that in.
MR, RAUHUT: Mr. Exanminer, that information we can
ascertain for you, what has bLeen done on that particular .
matter, where neither of us have seen the flle. If you
iike, we would be glad to lock into that, but 1t appears }
to us you would either have to take it in or get a Rule
37 exception. I presume they have taken it in.
(8y Mr. Rauhut) You have no notice of a Rule 37 exception,
ac far as you LiOWY
o, sir.
MR, HMeCRACKE::: Do either you, ir. Hacey, or Mr.
Walker have any questions”
MR, MACEY: I notice in connection with the acreage,é
Sinclalr has a tract that's 27 acree in New Mexico.
Yell, I was speaking of the Texas side.
MR. HMACEY: I realize that. Of course, they have
an offset. Vhether or not they are going to drill it is
guestionable. Don't they have a Devonian well on that
2{ acre trect?
Yes, they do have. Of course, based on the suggested alloca~
tio rule, ir thai is still a 27 acre tract, they will only
get 27/40th in the unit. As a matter of fact, our Pederal
"B No. 2 was drilled on a lot of approximately'2§ acres and

may 5till be Just getting 25/40th, but we have in mind unitizing

|
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3% wiih addliticnal acreage to maxe a full unit,

¥R, McCRACKEN: Are there any additional questions?i

I
i

Does Amcrada have anything further?

MR. RAUHUT: We have no further questions. We would
like to say that we recouzuend these rules as common rules
for the two states to prevert waste and protect correla-
tive rights.

MR, McCRACKEN: The hearing is adjourned.
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STATE CF TEXAS § |
COULTY CF TRAVIS |
I, H. Ray Pardue, official reporter for the Cil and
Gac Divislon, Railrcad Conmissicr ¢f Texas, do hereby ;
certify that the above and foregoing 16 pages constitute a
true and correct transcript. tc the best of my ability,
of the testimony introduced and proceedings had upon the
hearing of the foregoing docket, which hearing was held
it Austin, Texas, on April 13, 1955. A
Witness my hand on thls the l4th day of April, A.D.,;

1955,
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TESTIMONY PRESENTED BEFORE

Texas Railroad Commission
011 & Gas Docket No. 126, ¥o. 8-31,132

April 13, 1955

011 Conservation Commission of New Mexico
Cage No. 880
April 20, 1955

Introduction

The Bronco (Wolfcamp) Field ie located in Yoakum County, Texas
and Lea County, Hew Mexico; thus, a part of the fisld is locatsd in Texas
and a part in Kev Mexico, making 1t advisable to adopt rules and regula-
tions providing for orderly developuent, and an allocation formula which
will permit approximately equal withdrawals for the protection of
correlative rights,

Geology

The Bronco (Wolfcamp) Field is an anticlinal structure located

within the general Permisan Basln Provinece. The Wolfcamp formation is
the lower series of the Fermian System, being one of the important oil
producing formations within the Basin. It is difficult to differentiate
the Wolfcamp from the underlying Pennsylvanian formation; therefore, it
sometimes ie questionable from which formation oil is being produced.
We interpret the production from the Bronco (Wolfcamp) Field as coming
from the Pennsylvanian formation. The discovery well wvas classified aes
a producer in the Wolfcamp 20 1in order not to confuse the records, all
completions have been reported in this formation.

History of Development

The Bronco {Wolfcamp) Fileld overlies the Rronco (Siluro-
Devonian) Field. First evidence of oil production in the Wolfcamp was
found in thse discovery vwell in the Bronco (Siluro-Devonian) Field;
howsver, the first well completed in the Welfcamp was the Honolulu 01l
Corporationis Weema Fo. 1, the discovery dats being January 3, 1954.
This well has since been plugged and abandoned. The second well was
The Texas Company's Barnes Nc. 1, vhich wvas plugged back from the
Devonian September 20, 1954%. Subsegquently Amerada has completed four
welle and has one drilling. Thue there remain five completed wells
and one drilling well.



Exhibite
Exhibit 1 Area map of the fleld
Exhibit 2 Structure map contoured on the top of

the Panneylvanian

Exhibit 3 Well dats sheet
Exhibit & Production data shest
EZxhibit § Bottom hole pressurs data
Exhibit 6 Plow test on Awmerada Ward No. 4
Exhinhit 7 Flov test on Amerada Weems Ko. 7
Exhibit 8 Core summary on Amerada Weems No. 5
Zxhibit 9 MER data
Ixhiblt 10 Proposed fleld rules

General Rsservoir Mechanlce

The Sroneo (Wolfcamp) reservoir appears at this time to bs of
a solution type. It is our oplnion basged on the permeability, the
fluld characteristics and with an efficlent allowable that one well
will adequatesly and efficiently drain in excess of %0 acres.

Recommendation for Allowabls

At the pressnt time the wells within the Texas boundary are
assigned a discovery allowables of 200 barrels dally, wheress within
the New Mexico boundary, ths allowable is 155 barrels for each 4C-zcre
unit. The discovery allowable on ths welle in Texae will rum out in
June, at which time the allowable would be reduced, in accordance with
the 1947 vardstick, to 182 bharrels for a HB0-acre unit and on 2 ealendar
day basis would approximate 105 barrels. Therefore, the difference
in the allowable for the two atates would be 50 barrsls. As a com-
promise, ve recommend an allowable of 125 barrels per calendar day for
all wells in the fleld capable of making same. This ie not considered
an MER which can be more properly determined following a period of
production under the lover rate.
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Qperator & Lease

Amerada

Weenms Ro. 7

Ward No. 4

Ward No. 5

Federal "B" #2

Honolulu

*leems No, 1

Texas ommmmmﬁ

**Barnes No. 1

PERTINENT WELL DATA

BRONCC WOLFCAMP FIELD

Top Wolfcaump
Location Elevation Spudded Completed Casing Program Top Penna.
2050.7!' FNL; 589.3' FWL 3807* 9-2-54 10-24-54%  13-3/8 - 314 8964
Sec. 403, Bl1. "D 8-5/8 - k531t gholt
J. H. Gibson Survey 5-1/2 - 110h43°
Yoakum County, Texas
LOO' FNL; 990! FSL
Sec. 11-135-38E
lea County, N.M. 3809 10-29-54  12-8-54 13-3/8 - 318! B3t
9-5/8 - 4517 9375"
T - 96L5!
1982.75' FSL; 1h1L4.7' FEL 3810° 12-12-54  1-24-55 13-3/8 - 318¢ 89601
See. 11-135-38E 8-5/8 - b531°¢ oh1s¢
Lea County, New Mexico s-1/2 - 9660!
1983' FNL; 548.46' FEL  3810'  2-2-35  3-17-55  13-3/8 - 318! 8985+
Sec. 11-13S-38E 9-5/8 - L536! 9439¢
Lea County, New Mexico 7 - g652°
660 FNL; 660! FWL 3811t 6~29-53  2-15-54  13-3/8 - 371¢ 68851
Sec. 414 B1. “D" (Recompletion) 9-5/8 - 4586! 9339*
J. H. Gibson Survey 8-4-54 QalT~54 7 - 11700°
Yoakum County, Texas
670" FSL; GO4' FHL 3815 102453  3=6u5h 13-3/8 - 31t 9050
Sec. 358 B1. "D" (Recompletion) 8-5/8 - 45501 ohgst
J. H. Gibson Survey 9-10-54 Qa23-54 5-1/2 - 11901°

Yoakum County, Texas

* P&A October 1954
** PR From Devonian

Total
umwﬂw

11,043¢
9700' PBD

96hs"
9631' DOD

9660t
9656 DOD

9660
967" PBD

12,103"
9642 PBD

11,901t
9616' FBD

Acid
Treatment
Perforations (Gals.)
G66~96101 k,500
9607-9628" 500
9508-95451 10,500
9554-957k !
9580-9586"
9641 -96551
Gl 6-ghTo! 1,500
9488-9518"
9530-9592*
9438-9510" 12,500
9525-9596"
9610~9621 *
9576-96161 1,000

Potentisl
Tegt

219 B/6 Hrs.
3/8" Choke
GOR wwmao
Gr. W4.3

22k B/10 Hrs.
20/64" Choke
GOR 582

cr. 143.8°

235 B/22 Hrs.
24 /64" Choke
GOR 868

Gr. Lb4.s®

103 B/12 Hrs.
24 /64" Choke
GOR 765

Gr. po.mo

85 B/10 Hrs.
Swb.

231 B/24 Hrs.
3/8" Choke
GOR 493

Gr. 43.6°

Exhibit 3



January
February
Harch
April
May

June
July
August
September
October
Rovenber
December

Total

OIL PRODUCTION DATA
BRONCC WOLFCAMP FIELD

AMERADA HONOLULU
Ward Weems Total Cumalative Weems WL
1,457
478
1,062
289
0
152
9]
0
268
1,830 1,830 P&A
5,007 5,007 7,837
2,282 6,212 8,494 16,331
5,549 5,200 12,749 29,080
8,650 5,501 14,251 43,331
17,481 25,850 43,331 3,706

TEXAS CO.

Barnes #1

2,045
2,7h2
LT

3,000

3,011

2,235
1,401

Field
Total

1,457
478
1,062
289

152

2,313
k,572
9,007
11,505

1k ,084
15,742

Field
Cumulative

1,457
1,935
2,997
3,286
3,286
3,438
3,438
3,438
5,751

10,323

19,390

30,895

45,879
61,621

Ko.
Wells

LAV S B o O S e e e S

P

(¥4

Exibit &



BOTTOM HOLE PRESSURE DATA

Amerada Ward Ro. 4

Amerada Werd No. 4

Amersde Ward No. 5

Amersda Weems No. 7

Amerads Weems No., 7

Texas Co. Barnes Ko. 1

BRONCO WOLFCAMP FIELD

12-12-54

3-k-55

3455

1-10-55

3-4-55

11-2-5h

3640 psi @

2950 pei @

2747 psi €

3363 psi €

324k psi @

2398 psl @

5800

58001

58001

~5800°

58001

=5T75!

Exhibit 5
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AMERADA BOTTOM-HOLE PRESSURE-TBMBSBATIAE REPORT

3 w4703 ciock vo 1931
eeement nol0, 655N rance 06000

!F!I&k HR

LEASK

L.W. WARD

(VR

F & 8 coox

WELL NO l"

_CORR_TO o= r

Location Bronco Wolfcamp Ffeld, Lea Co,, NOW Mexise

RUN BY Jmmcu.cuuno =y JRE-Dmtronm sy JRE-DEB oarr runl2-11=5kme 2854PMeuLiLep]2=13=54me 12852 PM

12-8-54 -10hr, PBD 9631t
POTENTIAL cuoxmlgkouga.9lyunn 0O co.r 582 zone Penn, tor 9607 80TTOM vo. 945"
now smoouceoNatural flow thru tbg, , casing " orern 9645  tuming 2-3/8%cerrn 9628

LFX

WELL DATA

HOURS SHUT IN zl. litLL HEAD PRESS.  CAS. Ekr

rus_1010

TOP LINER

remronations 9607 - 9628

LasT neseavoin rressure Initigkerti =5800 oate

erevation 3809DRRaviTY oF OiL 3,8 sr. Gr. OF Gas

Flow Line® 735! of 2"

Est, Shrinkage:

oS4

Trap Pressure L2#

Packer set @ 8627
TEST RECORD Gas measurement by orifice well tester,

erurrost or Tast 10 determine flowing and pressure build up characteristics,

——

TIME oEPTH "%“ Press, [Prod. rod. | Prod, !BSO m
235 0 Mark Chart
3 9609 | 3640 Arr.@ Run Depth
3345PN 9609 | 3640 1010 Open well on 20/64" Pos,
Chk, 0i1l to sur#ace in
Lak5 1200 | 2u.65| 23,18 .0527 545 gss 2 Winee 35 secs
5845 3133 507 R0e37 | 21.71| 20,90 0412 540 902
TsL5 3020 620 [=0,15 | 19.86| 19,54 0315 495 929
8345 2988 652 0,10 | 19,22! 18,75 0288 480 936
9345 2955 | 685 18,291 18,12 L0265 465 959 o
0145 2920 | 720 17.94] 17.59 L0244 450 9L8  P.I, Slope = 21
1345 2898 742 12.59| 17.42 0235 44O 950 3
L2345 2870 770 17.25| 17425 40224 430 944 |
1:45 2845 795 17425 17,25 <0217 420 928
2145 2827 813 17,25 17,09 0210 40 911 P.I. Slope - 32®
3:45 2803 837 16492 16,74 «0200 400 911
L2h5 2785 8355 16,56] 16,21 L0190 395 921
5845 213 | 867 15,87 15,70 L0181 385 943
6345 2750 890 15,53| 15,36 0173 380 952
745 2138 902 15,18| 15,01 0166 375 966
8145 2723 | 917 14.8L | lheb6 0160 375 977 P.I, Slepe - 21°
9145 2703 937 1hol9| Lhed9 40155 375 989
10345 2687 953 14449 1heb6 0154 375 989
L1345 2672 968 o84 14484 .0153 375 966
12345 2657 983 14,84 14454 0148 375 966
145 9609 2642 998 Uhed5 1he5h  JLOLUE 375 1025 Pull & re-ran gauge.
Bottom Hole Temp.~- 138°
2345 2627 1013 14,84 1454  JOML 375 1008 ;
3145 2612 1028 U5 1hel5 L0138 375 1038 Close in well for pressure.
build up.
4300 2795 R “
4115 2837
4130 2858 X
Lal5 2872 ;
|
‘ E
MAKE FURTHER EXPLANATIONS ON BACK OF SHEET i EXhl.bit 6 l
EXPLANKTIONT O "CHRNeT 1
rev N7 ™
r o !
. Y d
v |
L,—-—-’—‘J
MAKE FURTHER EXPLANATIONS ON BACK OF SHEET
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AMERADA F.204
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AMERADA BOTTOM-HOLE PRESSURE-TEMPERATURE REPORT

' F & s coog

RP.G NO. CLOCK NO. SPEEC __HR.  LEASE L.W,WARD ware No. by
ELEMENT NO.  RANGE CORR. TO F  LOCATION __
RUN BY CALCULATED 8Y REPORTED BY DATE RUN TIME PULLED TIME

WELL DATA

POTENTIAL: CHOKE oL WATER G OR. ZONE TOP BOTTOM T.D.
HOW PRODUCED . LA CASING OEPTH TUBING DEPTH
HMOURS SHUT IN WELL HEAD PRESS.: CAS. TUB TOP® LINKER PERFORATIONS
LASY RESERVOIR PRESSURE DEPTH OATE ELEVATION GRAVITY OF OIL SPF. GR. OF GAS
TEST RECORD
PURPOSE OF TEST
TIME DEPTH PR}"':B"‘ REMARKS

B2L5 | 9609 | 2934

6145 2982 -

T245 3030

8145 3072

945 3104

oS 3139 T

45 3172

2845 3202

1:45 3222

2845 3250

3145 3275

LIiL5

5345 3311

6:L5 3323

TsL5 3340

8:45 3360

945 3370

0:.% 3380

Y45 3395

2845 3405 Pulled gauge test concluded,

EXPLANATIONS OR CHART

MAKE FURTHER EXPLANATIONS ON BACK OF SHEET
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ZMERATA P-204

SRR  AMERADA BOTTOM-HOLE PRESSURE-TEMRERKTURE REPORT - B _cooe

nre 3 wo. 4703 crock wo. 1931 srecoddy wR.  Last L.Re WEEMS wae No. T
erement No4T83=N rance  0=4065 corRr. TO = °r. LocATioN Bronce “OHGMWJ

RUN BY !!EEZIZ&ALCULAT!D #vire-DEB nerorteo sy jre /LEK oate mun 1-10-56nMe10225AMULLED )] =55TiMeb2]15 PM
QLEX LEK DEB

10-24~54~6 hre acid WELL bata FBD 9700

" POTENTIAL: CHOKE ol 28vaTernly 2 ¢.0.r1197 zone Penn, vor 9424  morrom 10,904 v.0.11,043
wow eroouceoljatural flow thru thge . 1. :
noums sHUT IN 49,5 were neao eress cas. PkTe Tus 730 TOR Linegm ?nrou?‘#ou‘

CASING

LAST rEszrvoir rressurdnitiakertn = patE - eLevaTioN38O7DF Gravity oF o1t [y, sP. GR. OF Gas
Flow Line: 506! of 2", Trap Pressuret High: 590 Packer set @ 9316
Estimated Shrinkage: 04,54 Lowt )7 TEST RECORD Gas measurement by orifice meter and
rurrose or vest To determine flowing characteristics, orifice well tester.
| Mg | oxetw | JEEEK Press, pma‘ﬁo‘i‘ Prod, Toge , »
1032541 O : Mark Chart
0356 {8597 | 3000 ' )
tks1l (9597 Arr, @ Run Depth
11330 (9597 | 3360
(-5799)
— 19607 1-3363— -Gatcutated Static BHP—
(~580Q) @ -5800
1130 9597 | 3360 730 Open well on 24/6L" Poﬂ
choke, Oil to surface
1 min. ‘{O seQSe
| 23 30P 3297 63 |=0426 | 32,86|2893 0s459 610 721
3292168 1=0.18 25,0025, Y
2330 3289 TL |f0402 | 26458(27459 06389 635 782
3130 3286 Th |=0402 | 28461)|28,82 04389 635 758
4330 | 3278 82 0,05 | 29,03|28,83 0,352 63§ 824
5830 3272 88 28463)29.84 0.339 630 835
6230 3265 95 31.,05(30.36 04320 625 820
T30 ) T3z | 98 29,071259.33 0,299 0620 89
8130 3257 103 28,98|28,98 04281 620 852
9:30 3253 107 28,98|28,80 0,269 620 795
1230 3245 15 27495 (2795 0.243 615 802 N
2330A 3242 118 2749527495 06237 615 812 2% Water in tank O BS
S LD P —_
2130 3235 125 27495 27495 0.224, 610 823
3130 3232 128 27.95 28,12 04220 610 838 P.I. Slope 26°
4330 3228 132 283129 28,29 0,214 610 843
5130 3225 135 28,29 27.60 0,204 610 857
6230 3222 138 26,91 27,08 0,196 610 878
7130 27426 27,26 610 867
8:30 27626 26474 620 889
93130 26422 26422 610 876 Pull & re-run gauges
Clock had run out,
0130 3212 s 26422 25,88 0.175 610 870 i
1:30 " 3210 150 25453 25,53 0,170 610 894 Shake out 3% Water OBS
2330 P 3207 153 25453 25,70 0,168 605 894

MAKE FURTHER EXPLANATIONS ON BACK OF SHEET Exhibit 7



~“AMERADA P-204

AMERADA BOTTOM-HOLE PRESSURE-TEMPERATURE REPORT

Sheet 2 of 2 sheets ¢

r coot

RPG.  NO. CLOCK NO. SPEED  HR. LEASE LEBJUWERMS weELL NO. T
ELEMENT NO. RANGE CORR. TO LOCATION
RUN 8Y CALCULATED BY REPORTED BY DATE RUN TIME PULLED TiME
WELL DATA
POTENTIAL: CHOKE o G.O.R. ZONE ToP BOTTOM 7.0
HOW PRODUCED X CASING DEPTH TuBING DEPTH
HOURS SHUT IN WELL HEAD PRESS.: CAS. Tus TOP LINER PERFORATIONS
LAST RESERVOIR PRESSURE DATE ELEVATION GRAVITY OF OIL SP._GR. OF GAS

PURPOSE OF TESY

TEST RECORD

MAKE FURTHER EXPLANATIONS ON BACK OF SHEET

I - oEPTH ’M' gre'. | Proa. Prod. PrOd. Tbg. ) 'a'&'"
1330 | 9597 | 3205 155 25,88 (25,70 0,166 610 871
2330 3202 158 25453 25,36 061 620 873
3:30 3200 160 25019 254,36 0,159 620 880
4130 3198 162 25453 (25,36 0,187 620 868 Shake out 4% water O BS
5130 3196 164 25419 (25,19 0.154 620 880 Pulled gauges Test
Concluded,
— EXPLANATIONS OR CHART
Production prior to test - 15,878 Bbls, 0il
Production during test - 826,60 Bbls, Fluid
Acidized well 9466 to K96 with 500 gal :
9508 to 9520 and 9526 to 9550 with 500 gal BriP POSTED
9560 to 9575 and 9588 to 9610 with 500 gal, Card Fi
9466 to 9610 with 3000 gale Lard File ...
Productivity caloulated on total fluid basise ,Ma’p ...............
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CORZ SUMMARY
AMERADA WEEMS NO. ©
BRONCO WOLFCAME PIELD

Formatlien Hame Welfcamp
Depth, Yee?l 9527 .5-9682 .0
% Core Racovery 95

Feet of Ferueable, Productivs
Formatl:n Recovered 51.2

Average Permezbllity,

Millldercys Max. 45
907 ¢ 25
Capacily - Average Fermeability Hax. 2303
x Feet Froductive Formation 9% 1283
Average Porusity, Fercent T4
Averags Reciduul 011 Saturation,
% Pore Space 7.2
Gravity of 011, %A.P.I. 44

Average Total Water Saturation,
% Fore CSpsce 39.6

Average Calculated Connate Water
Saturation, % Fore Space 39.5

Exhivit §
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HMER DATA
BRONCO {WOLFCAMF) FIZLD

YOAXUM COUNTY, TEXAS
LEA COUNTY, NEW MEXICO

Digsovery Date - 1-3-34 (Honolulu Weems No. 1)

‘x"";""? Eds
Ay L

LS, TN

Dapth - 9650

Properties of the Rsservolr Rock

Avernge Porosity - 97
Avgrage Fermeabllity - 45 md

&5 Residual 011 Saturation - 7.2

rags total water saturation - 39.6%

barnl Features of Ressrvolr

~ Anticline

£ s
rerage nst 01l pay - OB

rerisvies of the Reservolr Fluids

gravity of oil - §3* APTY

of watsr - Hobt known
on pressurs - Not known
n volume factor - 1.65 {Est.)
gas-oil ratio -~ 1200 (Est.) -
34? - ‘5 i}’;%’t&\

O R o Eosa .
e And Tempsrsiures

regervolr prsssure - 364C psl €@ 5804
sgervolr ;rssﬂura, Earc% 1955 - 238¢ psi
tampew ture - 138°

ity index {see exhibits & and 7)

of producing wells - 5

- of welle producing water - None
3 o? welle on artificial 1ift - 1

1j vater production - Hone

Exhibit

4”*1? 01l production, February 1955 - 562 barrels

3



L8

¥

3 tive o1l production through February 1955 - €1, 681 barrels
19 ratio - 800 cubic f%et {haged on potentlal tests
hi) of abandoned wells
1, vil acreage éﬁ?ﬁi@?@d - 280
il . 011 screage undeveloped -~ 1,000
i : well density - 5€ acres
1} 7 depletion of resevvolr - Flush
Genara i

11y gas prﬁda"t;u is sstimated to be 450 Mef, of which
Vsiy 5C% ia ussd for lesase operaticns,; the remainder

e



RULE 1:

RULE 2:

PROPOSED FIELD RULES

BRONCO WOLFCAMP FIELD
YOAKUM COUNTY, TEXAS
LEA COUNTY, KEW MEXICO

The surface casing shall consist of new or reconditiocned pipe with an
original mill test of not less than one thousand (1,000) pounds per square
ineh, and shall be set and cemented bvelow the top of the red beds; pro-
vided, however, t not less than three hundred {(300) feet of surface
string shell be set. Cement shall be by the pump and plug method, and
sufficient cement shall be used te £ill the amnuler spece back of the pips
to the surfaece of the ground or the bottom of the cellsr. Cement shall be
allowed to stand & minimum of twelve (12) hours under pressure and a total
of twenty-four (24) hours before drilling the plug. The casing shall be
tested by pump pressure of at least five hundred (500) pounds per square
inch applied at the well head. If at the end of thirty (30) minutes the
pressure shows & drop of one hundred and fifty (150) pounds per square inech,
or more, the cesing shall be condemned. After the corrective operations,

the casing shall again be tested in the same manner.

The acreage assigned the individuwal oil well for the purpose of allocabting
allowable oil production thereto shall be known as a proration unit. No
proration unit shall contain more than forty (40) acres except as hereinafter
provided, and the two points farthermest removed one from the other and con-
tained within any proration unit shall not be in excess of twenty-one hundred
(2100) feet apart; provided, however, that in the case of long and narrowv
leases or in cases where because of the shape of the lease such is necessary
to permit the utilization of tclerance acreage the Commission may, after

proper showing, grant exceptions to the limitation as toc the shape of the



RULE 3:

proration units as bherein contained. All prorstion units, however, shall
consist of acreage which can reascnably be considered to be productive of

oil.

If after the drilling of the last well on any lease and the assignment of
acreage Lo sach well thereon, in sccordance with the regulations of the
Commission, there remains an additional unassigned lease acresge of less
than forty (4C) acres, then end in such event, the remaining unassigned
Lease acreage up to and including a total of tweniy (20) acres may be
assigned to the last well drilled on such lease or may be distributed be-~
tween any group of wells locasted thereon so long as the proration unit or
units resulting from the inclusion of such additional acreege meets the

limitetions prescribed by the Commission.

Operators shalil flle certified plats of their properties in the field, which
plats shall show ell of those things pertinent to the determination of the

acresege claimed for each well hereunder,

@nlng groducin:gu M&njmuﬁm %ﬁwmm‘mis.

A ey

The daily average allowable for each remsining well shall be that proportion
of one hundred (100) per ceut of such remaining daily field allowable that
the acreage assigned to such well bears to the total acreage assigned to

all of such remaining wells in the field.



RULE k:

RULE 5:

The permitted gas-oil retio for all wells shall be two thousend (2,000)
cublic feet of gas per berrel of oil produced. Any oil well producing with
a gas-oll ratioc in excess of two thousand (2,000) cubic feet of gas per
barrel of oil shall be allowed to produce daily only that volume of gas
cbteined by mltiplying the daily oil allowable of such well as determined
by the applicable rules of the Commission by two thousand (2,000) cubic
feet. The gas volume thus cbtained shall be known as the daily ges limit
of such well. The daily oil alloweble therefore shall then be determined

and assigned by dividing the daily gas limit by its producing gas-oil ratio.

Gas-0il ratio tests shall be conducted anmuelly on all wells during the
months of April and May; the results thereof %o be reported to the Commission

on Form G0-2 on or before the fifteenth (15th) of June of emch year.

The datun reservoir pressure of all flowlng wells in the field shall be
determined annually and the testing period shall be during the months of
October and November; the resullts thereof to be reported to the Commission
on or before the fifteenth (15th) of December of each year. AlL pressure
terminstions shall be reported at a datum of fifty eight hundred (5800)
feet below sea level. Prior to testing, 8ll wells shall be ghut in for a
period of not less than forth-eight (48) hours or more than seventy-two
(72) hours. All offset operators shall be notified at least forty-eight
(48) hours before such test is made on any well, and any operator in the
field shall have the privilege of wiinessing such pressure determinations.
Said pregsures shall be taken oun sll flowing weils with subsurface pressure
gauge or other method of equal accuracy and may be taken on pumping wells

with sonic devices or other method of equal accuracy.

Exhibit 10



AMERADA P.204

AMERA?S’BOTTOM-HOL%PRESSURE-M REPORT
H, D, Schenck

PG 3 NO. O3 CLOCK NO. 1941

ELEMENT NO.JOA55N rANGIOLA000
RUN B caLcuiLateo svJRE

seeeo2ly Hm.

CORR. TO =

°w,

LEASE

" EXHIBIT *pw P oo

WELL NO. 1

LOCATION

neronteo vy JRE

DATE RUN

POTENTIAL: CHOKE

HOURS SHUT N

LAST RESERVOIR PRESSURE

Flow Line - 375' of 3"
Trap Press- 28 psi '

PURPOSE OF TEST

WELL HEAD PRESS.: CAS. 6

oEPrY

WELL DATA S{eot f-Stage tool @ 11,521

orll,338 sorrom
7™ oegetw 1l

h OILSSQ.&ATIR Lz.bi mi
HOW PRODUCED Pl

Pkr @ 11,527

ZONE

CASING

18 53me 10!00.LL:06—19-53rmt 4300 pm

11,780
T.D. 'y iﬂ

DAY

vor Lingnll 335 senromarions 113 - IT}

geevation 3810DBraviTY oF oI

DEPTH

14 11,700-

JUBING

11,780

SP. GR. OF GAS

Estimated Shringage - 12X
TEST RECORDO Gas measured by orifice well tester,

rime DEPTH ess .805 ¢ Prod d.Net Pressure
"m *1 Net _Polo Thga Coge "CFH Ramarks
1304 10,960|4501
t00A 11,460 | 4670 Run depth
11,810| 4788 Calculated BHP @
=8000' datum,
I0OA 11,460 4670 - - - - - 810 695 « Open well on 3/8" Witive
choke, On fluid immediate)
100 4186 L8l (=0,90 (42,19 |39.15  0,0809 300 225 137 O0,7% BS&Mud 0.2¥ Water
|OON LILT 523 |~1.09 (36611 | 36.04 20689 280 195 148
}00P 4135 535 |£0.08 |35.96 | 35,96 0672 265 180 145 0,7% BS&Mud 0.2% Water
100 INb) SAZ -o.lz 35.97 | 34,02 .0622 260 ﬂo 3
I ® [ ) [ ]
00 B _g | _-g 3 gg‘gz gg:io 00586 255 165
00 4102 568 | @ 32,06 | 31.90 <0562 250 155 158
00 4096 5T 31.7h | 31.57 +0550 24,0 SRGISOED 155
00 - - 31.39 | 31,57 - 230 150 152 Pull & Rerum Gauge
00 48, 586 31,7k | 31.23 «0533 230 145 148 0,6% BS&Mud 0,28 Water
00 586 30,71 «88 00527 220 145 151
00 592 31,05 33.13 0519 220 148 147
00 4072 598 30636 | 30,19 0505 220 140 150 O0,7% BB&Mad 0,.1% Water
Joo | 4069 601 30,02 | 30,02 0500 220 135 150
00A LO69 601 30,02 | 30,54 0508 220 135 150
00 L4069 601 31,05 | 30,71 <0511 220 135 145
00 4063 607 30,36 | 30.36 .0500 220 130 148 O.5% BS&Mud O Water
00 4063 607 30436 | 30,36 #0500 220 130 145
EXPLANATIONS OR CHART
00 L4060 610 30,36 30.19 JOL95 220 130 145
00 LOS57 613 30,02 29,67 OLBL 220 130 147 '
00 057 613 29.33 29,16 0476 220 125 151 0,48 BS&Mud 0,28 Water
00 4057 613 28,98 29,02 OLT73 220 125 152
00 4057 613 30.36 30,19 0492 220 120 148
00 4,057 613 30.02 29,67 SO48l 220 120 152
00 057 613 29,33 29.67 O4L8L 220 120 159 006’ BS&Mud O Water
oo 1057 613 30,02 29,67 JOL8lL 220 120 155
oor 4057 613 29433 29,16 JO0LT6 220 120 161
00 4,057 613 28,98 29.40 JOLBO 220 120 162 0,45 BS&Mud O Water
00 ws7 613 30,02 29,67 JOL8L 220 120 157
00 457 613 29,33 29,33 0478 220 120 159 0,48 BS&Mud 0,18 Water

Productivity Index calculated on total fluid basis

Water percentages detornined
Acidiged froms 11,700 - 780

shake outs
gale., 1000 gal., 2000 gal. DoloFrac, 2000 gal.

]r %5 - ng"m A% exrLANATIONS ON BACK OF sHERT

Pull Gauge ~ Test Conoluded

tal Production on tost = 9i4ls78 bbls, fluid in 30 hrs. Ave, 0.6% BS&Mud 0,1% Water
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Wells Flowing WolFcamp oi/ on

® Irill stenr Fas?t
® Wells recovering free Wolfcamp
oil orn Irill sterm tes?

EXHIBIT 2

CONTOURS ON TOP OF
PENNSYLVANIAN

. BRONCO POOL
LEA CO., NEW MEXICO
YOAKUM CO., TEXAS

SCALE: | INCH=2000 FEET



