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MR. McCRACKEH: This i s Oil ai.d Oas Docket No. 126 

$8 - 31, 132, hearing pertaining to a determination of 

equitable allowables and the adoption of f i e l d rules f o r 

the Bronco (Wolfcamp) Field. 

We have representatives of the Oil Conservation 
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Commission of New Mexico, Mr. Walker and Mr. Macey here, 

to represent New Mexico. 

Can wi have appearances, please'' 

APPEARANCES 

Maae Representing 

Mr. R. S. Christie J 
Mr. J - A , Rauhut f Amerada Petroleum Corp, 

* « * • « « * • * « • 

FU 3. C H R I S T I E was thereupon 

called as a witness and, having beer f i r s t duly sworn, 

t e s t i f i e d as follows-. 

EXAMINATION 

BY MR. RAUHUT: 

0 state your name. 

A H. S. Christie. 

0 Yet; l i v e i n Tulsa, Oklahoma" 

A Yes, sir. 

Employed by Amerada Petroleum Corporation? 

A Yes, a i r . 

to Are you a petroleum eiigisieer? 

A Yes, s i r . 

S» Have you made a petroleum engineering study of th i s subject 

f i e l d , the Bronco Wolfcaap Field, Yoakum County, Texas, and Lee 

County, New f-iexicov 

A Yes, I have. 



1 have tried to explain the productivity indexes i n Exhibits 

6 and 7. Number of producing wells, 5i none of tlie wells are 

.making any water; one well i s on the pump, the other h are 

flowing naturailyi the average o i l production to February, 

lyf>5, is 362 barrels per calendar day; the cumulative produc­

tion through February, *5i>» is 61,621 barrels; the average 

tias-oil ratio taken from potential tests, which i s an arith­

metical average, actually, 800 cu. f t . AS pointed out previous­

l y , o;.e well has been abandoned. We estimate that the proven 

o i i acreage developed is about 2&0*. I t appears that there 

w i l l be approximately 1,000 productive acres, t o t a l . This 

would liive us an average density of about 36 acres per well at 

the present ti&e. Of course, the reservoir i s relatively new, 

i i t the flush stage of production. The average daily gas pro­

duction is estimated to be 450,000 eu. f t . , of which approxi­

mately half of i t is used on lease operations and the rerrsainder 

is flared. 

How, Exhibit 10 are the proposed field rules. We propose 

six rides for the orderly development of this particular field. 

Rule 1 is the surface easing rule which requires that casing be 

set below all fresh water sands, and is the same rule that ap­

plies to tlie Slluro-Devonian reservoir. We didn11 choose to 

add ary of the other strings because operators have different 

casirsg programs. We thought probably It would be just ambiguous 

to Include two or three different casing programs In the casing 

rule, sc we didn't propose any. If you will notice on inhibit i, 
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Q YOM 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 tiiis hear- j 

k The Bronco (wolfcamp) Field i s located in Yoaicum County, Texas, 

and lea County, New Mexico; thus, a part of the field is locat­

ed iri Texas and a part In New Mexieo, niakiiig i t advisable to 

adopt rules and regulations providing for orderly development, 

and an allocation formula which will permit approximately equal 

withdrawals for the protection of equity. 

The geology of the Bronco (Wolfcamp) Field, this is an 

anticlinal structure located within the general Permian Basin 

Province. The Wolfcamp formation is the lower series of the 

Permian System, being one of the Important oil producing forma­

tions within the Basin. I t Is difficult to differentiate the 

Wolfcamp from the underlying Pennsylvanian formation; therefore., 

it 3onetimes la questionable from which formation oil is being 

produced. We Interpret the production from the Bronco (Wolf­

camp ) Field as coming from the Pennsylvanian formation. Tlie 

discovery well was classified as a producer In the Wolfcamp, so 

Ir order not to confuse the records, al l completions have been 

reported in this formation. 

Q. This Wolfcamp or Pennsylvanian, whichever it Is* It's official­

ly called Wolfcamp, is that or not a common reservoir that is ' 
i 

being produced In that field? 

A Yes, It is a cossaon reservoir. 



Q Both on the Texas and Hew Mexieo side? j 

A Yes, sir. The Bronco Wolfcamp Field overlies the Bronco Silur4 

io-Devonian Field, for which we have field rules applicable in j 

both states. The first evidence of oil production in the Wolf-

cai p was found In the discovery well in the Bronco Siluro-Devo4 

lan Field, which was the Amerada Petroleum Corporation's Weems 

No. 1. However, the first well completed in the Wolfcamp was 

the Honolulu Oil Corporation's Weems ho. 1, the discovery date 

being January 3rd, 19p4. 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 Devonian September 2Gth, 

195>4. Subsequently, Amerada has completed four wells and has 

one drilling. Thus there remain five completed wells and one 

drilling 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-

ca; p Field. You will note that t lie re are five completed wells, 

one plugged well, and one drilling well. 

Q Tlie plugged well Is shown down there to the southeast'' 

A Yes. 

0. Honolulu 

A Honolulu Weems No. 1. Exhibit Ko. 2 Is a structure map con­

toured on top of the Pennsylvanian. The top of the Pennsyl-

va-iian is a very good marker and Is very easily identified, 

for that reason the structure Is drawn on the top of the 



Pennsylvanian. The Wolfcamp is very d i f f i c u l t to recognize, aa 

far as the top is concerned, and you w i l l note from the data 

l i i Exhibit No. 3 that a l l of the production comes below the j 

top of this Pennsylvanian formation that we call the producing j 
i 

formation in this f i e l d . Bxhlbit 2 shows the different wells | 

that tested the; Wolf camp o i l ; some of them were flowing d r i l l j 

stem test and others were — just recovered free o i l without | 

flowing characteristics. 

0 llie bulk of the wells shown on Exhibit 2 were drilled to and 

completed in the Silurio-Devorilan? 

A Yea, that is correct. With the few number of Wolfcaap wells, 

Uiere is not enough control to draw any contours, so the infor­

mation was taken from a l l wells dr i l l e d through or to the 

Peuaaylvanian into the Silurio-Devonian. 

Exhibit Vc. 3 i s a well data sheet which shows the wells 

that have been completed or plugged in the Wolfcamp formation. 

You w i l l note that the Honolulu Weems Ko. 1 — i t was f i r s t 

drilled to the Devonian arid plugged back to the Wolfcamp and 

produced un t i l about October, September or October of 19i>4, 

and was plugged in the Wolfcamp and then token back down to the 

Devonian to try to recoiuplete i t in the Devonian. I t produced 

for a short time and then was fina l l y plugged. Exhibit 3 shows 

the general information, including the location, the elevation, 

spudding and completion date, easing program, aad the top of 

the Wolfcamp and the top of the Pennsylvanian, total depth, per-' 

forations, and the amount of acid treatment, and the potential 
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tests after completion. 

Exhibit No. 4 Is a tabulation of production by leases, by 

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 production through Feb­

ruary, 1955* was 61,621 barrels. 

Exhibit No. 5 shows the bottom hole pressures that have 

been taken on wells within the Wolfcaap formation. I would 

lit,e to point out that the Amerada Ward No. 4 had the highest 

pressure and we consider that the Initial reservoir pressure 

for the reservoir. 

Exhibits Nos. 6 and V are copies of our flow tests to de­

termine Pis, I t is very difficult to establish a definite PI 

in tills type of well; therefore, I 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. I f 

yoi, 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 

cur.e can you pick a constant PI, therefore, It's arbitrary to 

call a FI in any well a definite value. For example, on Ward 

4, the PI for the initial hour was .0527, and I t was con­

stantly declining until the 24th hour when the PI was .0138. 

Off the record {Off record discussion) 

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

of our Weems Uo. 5. Reviewing i t briefly, we had 95jfe recovery, 
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the feet of permeable productive formation ie 51.3* the average 

permeability is 45 — incidentally, the permeability as deter-

iviined from flow tests on this particular well check very closely 

with this core analysis figure — the average porosity i s 7.4̂ ,! 

average residual o i l saturation, (.2$; gravity of the o i l , 40; ! 

ana total water — average total water saturation and also the j 
I 

calculated connate water saturation is 39.6$. j 

Exhibit Na 9 depicts the WR data as required by the Texas | 

O'otnraission in establishing HER for the f i e l d . Reviewing that j 

briefly, as I pointed out, the discovery date for the wolfcamp 

fonation was January 3rd, 1954; the average depth of wells 

i r t i l l s f i e l d are 9,650', and the average porosity, including 

the core analysis and calculated porosities from electric logs 

average 9̂ ; average permeability, 45 millidarcys, and I have 

yiven the residual o i l and water saturation; the average net 

o i l pay, 65*; the average gravity of a l l wells completed to 

date is 43° API; the formation volume factor, I.65, which i s an 

eet lira te; and the solution gas-oil ratio Is 1,20c cu. f t . , which 

La also an estimate; viscosity, .5* which Is also an estimate. 

Ko Siave not run a bottom hole sample analysis. These estimates 
i 

are based on figures obtained from other, comparable reservoirs^ 

arid they could be in error either plus or minus to a small de­

gree, but i t is certainly much better than taking a figure out 

of the a i r . Tlie original reservoir pressure i s 3,640 pounds per 

square inch at 5,600* subsea. The average reservoir pressure 

as of March, 1935, i s 2,9̂ 0 PSI; reservoir temperature, 138°. 



we usually run — cr do run three strings. Some operators pre-j 

fer to run Just two strings. Rule 2 provides for 40 acre pro- { 
i 

ration units. This rule, Incidentally, Is similar to the 

S iluro-Devonian rule also. I t has a 20 acre tolerance feature. 

Rule 3 is the allocation rule which provides for 100£ on 

straight aereage, on acreage. 

I l l ©wise the saiae as the Siluro-Devonianv 

timm as Siluro-Devonian. Rule 4 is the usual statewide 2,000:1 

gas-oil ratio. Rule 5 provides for the dates of testing. I 

might add that this i s the same date, or these are the same 

dates, that are i n the other fields, the Siluro-Devonian Field. 

I f the Commission would rather have some other date, we have 

no objection. I t la simply convenient to the operators to take 

a l l your ratios at the same time. The Rule 6 provides for 

annual bottom hole pressures on a l l flowing wells. Actually, 

this is a copy from rules of the SIluro-Devoniari Field except 

for the depth, and 1 note that the last sentence reads, "Said 

pressures shall be taken on a l l flowing wells with subsurface 

pressure gauge or other method of equal accuracy, and may be 

tai .en on pumping wells with sonic devices or other methods of 

equal accuracy." We would recommend that i t not be necessary 

to take tests o•* pumping wells, so that part of the rule should 

be stricken, as far as Amerada is concerned, at least. The 

CandSBiOii may s t i l l feel that they should be taken. 

Mmt you are proposing is that the last line and a half of Rule 

0 dealing with the pumping wells be eliminated, leaves opera­

tors — i t reads i; a permissive way, â y way. 
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A Yes. I would leave out that part — 

0 To avoid any ambiguity, you didn't want to have i t In there 

where i t would suggest to someone maybe they were required to 

laane a sonic pressure test. 

A Yes, 

0. They s t i l l do that permlssively, i f they wish, ss far as flow-

ing wells are concerned, but you are not required to take 

bottom hole pressures on pumping wells. 

A That's correct, yes, sir. As in the Siluro-Devonian Field, we 

have not recommended any spacing program. We believe that the 

field can be developed on the various stale spacing patterns. 

That has proved satisfactory in the Siluro-Devonian and we be­

lieve I t will operate sufficiently in this field. That con­

cludes the explanation of exhibits, 

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

any questions? 

MR. MfcCEY: I have no questions. 

HR, WALKER: I have no questions. 

A Did you have any at this stage? 

MH. HcCRACKSK: Hot at this time, no, sir. 

A The Bronco Wolfcamp reservoir appears at this time to be of a 

solution type. I t is our opinion, based on the permeability, 

the fluid — permeability obtained froru cores and calculated 

electric logs, and also fro® the fluid characteristics, that is 

rather high gravity and high gas-oil ratio, solution gas-oil 

ratio, and with an efficient allowable that one well will 
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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 discovery allow-! 

able is s t i l l in effect on the Texas side, which Is 200 barrels 

per day. I believe that the discovery allowable should run out 

about 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, that will very likely be different 

by June when the discovery allowable runs out, but at any rate, 

i t will be somewhere in the neighborhood of that. Now, on the 

New Mexico side, the allowable for that depth on a 40 acre 

unit is 155 barrels, so using my calculations, there would be a 

difference of 50 barrels in favor of the State of New Mexico. 

We propose here that we more or less compromise these 

figures and have suggested an allowable of 125 barrels per cal­

endar day for a l l wells in both states. We are not yet ready 

to call this an MEB because the — that i s 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 mine 

what an MER 6jt»U3&'-feft# or what an MER i s . 

(By Mr. Rauhut) Mr. Christie, does that conclude that statement 
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A No, I believe that's a l l . I might point out that on Exhibit 

2 there i s a dashed line that Includes — that i s not vers* 

prominent ~- I t includes Amerada*s YJeeais lease and Amerada*s 

Ward lease and the Federal MA:' lease. This was originally es- I 

tablished as a drilling unit and is composed of the Amerada, 

the i?lagnolia, Sinclair, aad Coates, and they have been advised i 

of this hearing and of our recommendations and as far as I I 
j 

know they have no objection. Warren Petroleum is also in the j 

unit, and they have given permission to Amerada for them to 

concur in our recommendation. 

KB. McCRACKEN: Are there any tracts within the pro­

ductive limits of the field when are smaller than the 

recommended 40 acre proration units? 

A You will note along the boundary ol the state line that there 

1 is one tract there that's owned originally and may s t i l l be 

owned by The Texas Coapany. I believe that is 8-1/12 acres. 

I t shows 8-1/2 acres. The part that is adjacent to the south 

half of the Amerada Weems lease Is a part of the Weems unit, 

or the drilling unit, and as to the strip south, I'm not quali­

fied to say just what the status of i t , except I do know that 

there Is a well location made and, I understand, drilling. 

That is 300 out of the northwest corner of that Block "D* and 

I assume they have taken in this strip along the west side of 

fci-iat Block "D* in order to obtain the full 40 acre unit. 

Q (By Mr. ftauhut} You are referring there to Exhibit 1, are you? 

A Exhibit 1. 
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Q Now, you have summarised your testimony i n writing and attached 

to i t the various exhibits that you have referred to, Exhibits| 

1 to 10? | 

A Yes, s i r . j 

MR, RR'HUT; Ve would like to offer the original of j 

that in evidence as our Exhibit A, including a l l the num-

bered exMbits attached. 

Q, (By f r . Rauhut) Is i t your purpose and intention to propose, 

in order to bring about this uniformity of development, to 

propose In New Fexlco the Identical rules and allowable which 

you here propose to the Texas Railroad Comissionv 

A Yes, i t I s . 

Q And in the event that uniform rules and allowable are adopted 

i i i the two states where application for this f i e l d located on 

tlie state line, a part in each state, is I t your opinion that 

rules and allowable which you have proposed w i l l tend to pre­

vent waste of o i l and gas through bringing about uniform and 

orderly development of tlie field? 

A Yes, s i r . 

Q What is your opinion as to whether these rules and allowable, 

i f adopted, wculd likewise enable each owner ln this common 

reservoir to produce ratably, roughly in proportion to the i n ­

terest that he owns In the f i e l d * once i t * s f u l l y developed, 

of course'.' 

A Well, in my opinion, I think i t w i l l . 

Q Oo you have anything else to offer? 



0. And the location you are referring to —-

A I t * s not shown on the plat. 

0 — would be rouf^hly east of the Amerada No. 4 Ward? 

A No, northeast of the Honolulu Weems Mo. 1 dry hole. 

m , MASSY: Northwest or northeast 

A I»m sorry, northwest. 

Q <By i-sr. Rauhut) i n other words, i t ' s right i n that same 

cornier as the Honolulu well that was plugged and abandoned? 

A YOB, s i r . 

Q Produced for a while, did i t not; 

A Yea, s i r . 

Q And w i l l simply be closer to the northwest line ia that par­

ticular well? 

A It' s my understanding that i t ' s located 33c* from the north 

l i e and 211* east of the west line of that Block MD% or 

Section 414. 

Q That's 00 the Texas sidev 

A Tliat*s on the Texas side. 

Q The Railroad Coamission presumably has notice of intention to 

d r i l l f i l e d 

A I think what has happened, they located i t 330* from the state 

line arid have probably f i l e d an application for a 40 acre unit, 

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

other tracts on the Texas side that — 

Q Uo be a regular location there, why, i t would take in a por­

tion — that would be on the basis of having pooled a portion 
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of this 8,5 acre tract? 

A ¥eo, I t would either have to have a Rule 3? case on I t or 

taiM that i n . 

MR, HAUHUT: Mr, Examiner, that information we can 

ascertain for you, what has been done on that particular 

aiatter, where neither of us have seen the f i l e . I f you 

li k e , we would be glad to look Into that, but i t appears ; 

to us you would either have to take i t in or get a iiule i 

3? exception. I presume they have taken i t In, | 

Q (Ey Mr. Bauhut) You ha%e no notice of a Rule 3? exception, ; 

so far as you know? i 

A Nt, s i r . I 

MR. mCBACKSMi Do either you, ltr. Macey, or Mr. I 

Walker have any questions; 

MR. MACEY: I notice in connection with the acreage, i 

Sinclair has a tract that's 27 acres in New Mexico. 

A V/oll, I was speaking of the Texas side. 

MH. MfCEY: I realize that. Of course, they have 

an offset. Whether or not they are going to d r i l l i t is 

questionable. Don't they have a Devonian well on that 

27 acre tract? 

A Yes, they do have, uf course, based on the suggested alloca-

t i o rule, i f that is s t i l l a 27 acre tract, they w i l l only I 

get 27/40th in the unit, As a matter of fact, our Federal 

B Ko. 2 was drilled on a l o t of approximately 25 acres and I 

f3a„ s t i l l be just getting 25/40th, but we have in mind unitizing 
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I t with additional acreage to make a f u l l unit, ! 

MR. momCKEMi Are there any additional questional 

Does Amerada have anything further*? 

i MR. RfttJHUT: we nave no further questions, we would 

like to say that we recommend these rules as common rules 

for the two states to prevent waste and protect correla­

tive rights, 
i 

MR. McCRACKEN: fhe hearing is adjourned. 
ij • • * * * * * * « * * « * * * * « • » » * « • » » * » « » « « « 
I 
i HEARING ADJOURNED 

* * * * * * * * * » * * * » * « * * * » * * « * * « « « # # # # # 

STATE OP TEXAS | 

comm CF TRAVIS I 

I , H. Ray Pardue, o f f i c i a l reporter for the Gil arid ! 

Gas Division, Railroad Commission of Texas, do hereby 

certify that the above and foregoing 16 pages constitute a 

j true and correct transcript, to the best of ray a b i l i t y , 

of the testimony introduced and proceedings had upon the 

hearing oi' the foregoing docket, which hearing was held 

in Austin, Texas, on April 13, 195$. 

Witness my hand on this the 14th day of April, A.D., 

1955. 
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MR. McCRACKEN: This Is Oil a d Gas Docket No. 126 

#8 - 31, 13£, hearing pertaining to a determination of 

equitable allowables and the adoption of f i e l d rules f o r 

the Bronco (Wolfcamp) Field. 

We have representatives of the Oil Conservation 
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Commission of New Mexico, Mr. Walker and Mr. Macey here, 

to represent New Mexico. 

Can we have appearances, pleaae? 

APPEARANCES 

aame • Representing 

Mr. R. S. Christie j 
Mr. J. A. Rauhut f Amerada Petroleum Corp. 

* * * « « * • • # * * 

R. S. C H R I S T I E was thereupon 

called as a witness and, having beer, f i r s t duly sworn, 

t e s t i f i e d as follows: 

EXAMINATION 

jBY MR. BAUHUT: 

3. State your name. 

A R. a, Christie. 

0 You l i v e In Tulaa, Oklahoma? 

A Yes, sir. 

iJ Employed by Amerada Petroleum Corporation? 

A Yes, s i r . 

ii Are .- ou a petroleum engineer? 

IL Yes, s i r . 

I? Have you made a petroleum engineering study of this subject 

f i e l d , the Bronco Wolfcamp Field, Yoakum County, Texas, and Lee 

County, New Mexico? 

4 Yes, I have. 
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Q You are f u l l y familiar with the c a l l of this hearing and w i l l j 

you simply proceed i n the interest of tine In your own lang- j 

uage to present the data that you have prepared for this hear-j 

• 

A The Bronco (Wolfcamp) Field i s located i n Yoakum County, Texas, 

and Lea County, Hew Mexico; thus, a part of the f i e l d i s locat­

ed in Texas and a part i n New Mexico, making i t advisable to 

adopt rules and regulations providing for orderly development, 

and an allocation formula which w i l l permit approximately equal 

withdrawals for the protection of equity. 

The geology of the Bronco (Wolfcamp) Field, this i s an 

an t i c l i n a l structure located within the general Permian Basin 

Province. The Wolfcamp formation Is the lower series of the 

Permian System, being oae of the important o i l producing forma­

tions within the Basin. I t i s d i f f i c u l t to differentiate the 

Wolfcamp free the underlying Pennsylvanian formation; therefore, 

i t oonetimes i s questionable from which formation o i l l s being 

produced. We interpret the production from the Bronco (Wolf-

caup) Field as coming from the Pennsylvanian formation. The 

discovery well was classified as a producer i n the Wolfcamp, so 

in order not to confuse the records, a l l completions have been 

reported i n this formation. 

Q. This Wolfcamp or Pennsylvanian, whichever i t i s ; i t ' s o f f i c i a l ­

l y called Wolfcamp. is that or not a common reservoir that i s 

being produced i n that field? 

A Yes, i t Is a common reservoir. 
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Q Both on the Texas and New Mexico 3ide? 
I 

A Yes, s i r . The Bronco Wolfcamp Field overlies the Bronco Silur-

io-Devonian Field, for which we have field rules applicable in i 
i 

both states. The first evidence of oil production in the Wolf-I 

carap was found in the discovery well in the Bronco Siluro-Devon+ 

lan Field, which was the Amerada Petroleum Corporation's Weems 

No. 1. However, the first well completed in the Wolfcamp was 

the Honolulu Oil Corporation's Weems No. 1, the discovery date 

being January 3rd, 195^. 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 Devonian September 20th, 

1934. Subsequently, Amerada has completed four wells and has 

one drilling. Thus there remain five completed wells and one 

drilling 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. I t simply shows the Wolfcamp wells within the Wolf-

caiip 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 Honolulu 

A Honolulu 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 Is very easily identified, 

and for that reason the structure is drawn on the top of the 
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Pennsylvanian, The Wolfcamp Is very d i f f i c u l t to recognize, as 

far as the top i s concerned, and you w i l l note from the data 

i n Exhibit No, 3 that a l l of the production comes below the 

top of this Pennsylvanian formation that we c a l l the producing 

formation i n this f i e l d . Exhibit 2 shows the different wells 

that tested the Wolfcamp o i l j some of them were flowing d r i l l 

stesa test and others were — just recovered free o i l without 

flowing characteristics. 

Q The bulk of the wells shown on Exhibit 2 were d r i l l e d to and 

completed i n the Silurio-Devonian? 

A Yes, that i s correct. With the few number of Wolfcamp wells, 

there i s not enough control to draw any contours, so the infor­

mation was taken from a l l wells d r i l l e d through or to the 

femiaylvanian into the Silurio-Devonian. 
i 

Exhibit No. 3 i s a well data sheet which shows the wells 

that have been completed or plugged In the Wolfcamp formation. 

You w i l l note that the Honolulu Weems No. 1 — i t was f i r s t 

d r i l l e d to the Devonian and plugged back to the Wolfcamp and 

produced u n t i l about October, September or October of 1954, 

aid was plugged i n the Wolfcamp and then taken back down to the 

Devonian to try to recomplete I t i n the Devonian. I t produced 

for a short tirnt; and then was f i n a l l y plugged. Exhibit 3 shows 

the general information, including the location, the elevation, 

spudding and completion date, casing program, and the top of 

the Wolfcamp ana the top of the Pennsylvanian, t o t a l depth, per­

forations, and the amount of acid treatment, and the jstential 
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tests after completion. 

Exhibit No. 4 i s a tabulation of production by leases, by 

months, and f i e l d t o t a l , f i e l d cumulative, and number of wells;. 

At the end of February, you w i l l note there were four wells. 

There has since been one completed i n March of this year, 

mking a t o t a l of f i v e . The cumulative production through Feb­

ruary, 1955* was 61,621 barrels. 

Exhibit Nc. 5 shows the bottom hole pressures that have 

been taken on well3 within the Wolfcamp formation. I would 

l i k e to point out that the Amerada Ward No. 4 had the highest 

pressure and we consider that the I n i t i a l reservoir pressure 

for the reservoir. 

Exhibits Nos. 6 and '( are copies of our flow tests to de­

termine Pis. I t i s very d i f f i c u l t to establish a definite PI 

In this type of well; therefore, I have included the entire 

tabulation and the graph to show to the Commissions the results 

of a flow test on what we c a l l the declining type PI well. I f 

you w i l l turn to the graphs which show, among other things, the 

slope of the PI curve, you w i l l note that at no place on that 

curve can you pick a constant PI, therefore, i t ' s arbitrary to 

c a l l a PI i n any well a definite value. For example, on Ward 

No. 4, the PI f o r the i n i t i a l hour was .0527, and i t was con­

stantly declining u n t i l the 24th hour when the PI was .0138. 

Off the record -— (Off record discussion) 

Por the record again, Exhibit No. 8 i s the core summary 

of our Weems No. 5. Reviewing i t b r i e f l y , we had 95$ recovery, 
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the feet of permeable productive formation i s 31.3* the average 
i 

permeability i s 43 — incidentally, the permeability as deter­

mined from flow tests on this particular well check very closely 

with this core analysis figure — the average porosity i s 7.4̂ ,; 

average residual oil saturation, '(.2$; gravity of the o i l , 40; | 

and total water — average total water saturation and also the j 

calculated connate water saturation Is 39.6jfc. | 

Exhibit NQ 9 depicts the MER data as required by the Texasj 

Commission in establishing MER for the field. Reviewing that 

briefly, as I pointed out, the discovery date for the Wolfcamp 

formation was January 3rd, 1954; the average depth of wells 

in this field are 9,630*, and the average porosity, including 

the core analysis and calculated porosities from electric logs 

average 9£; average permeability, 43 millidarcys, and I have 

given the residual oil and water saturation; the average net 

oil pay, 63*; the average gravity of a l l wells completed to 

date i s 43° API j; the formation volume factor, I.63, which i s an 

estimate; and the solution gas-oil ratio i s 1,200 cu. f t . , which 

is also an estimate; viscosity, .3, which i s also an estimate. 

We have not run a bottom hole sample analysis. These estimates 

are based on figures obtained from other, comparable reservoirs, 

arid the* could be in error either plus or minus to a small de­

gree, but i t i s certainly much better than taking a figure out 

of the air. The original reservoir pressure is 3,640 pounds peif 

square inch at :>,800* subsea. The average reservoir pressure 

as of March, 1955, i s 2,980 PSI; reservoir temperature, I38 0. 



8 

I have tried tc explain the productivity Indexes i n Exhibits 

o and 7. Number of producing wells, 5; none of the wells are 

making any water; one well is on the pump, the other 4 are 

flowing naturally; the average o i l production to February, 

1953* is 562 barrels per calendar day; the cumulative produc­

tion through February, '53, is 61,621 barrels; the average 

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

metical average, actually, 800 cu. f t . As pointed out previous}' 

I5,, o e well has been abandoned. We estimate that the proven 

o i l acreage developed is about 280 *. I t appears that there 

w i l l be approximately I,u00 productive acres, t o t a l . This 

would give us an average density of about 56 acres per well at 

the present time. Of coarse, the reservoir is relatively new, 

ra the flush stage of production. The average daily gas pro­

duction Is estimated to be 450,000 cu, f t . , of which approxi­

mately half of i t Is used on lease operations and the remainder 

is flared. 

Now, Exhibit 10 are the proposed f i e l d rules. We propose 

six rules for the orderly development of this particular f i e l d . 

Rule 1 Is the surface casing rule which requires that casing be 

set below a l l fresh water sands, and Is the same rule that ap­

plies to the Siluro-Devonian reservoir. We didn*t choose to 

add any of the ether strings because operators have different 

casing programs. We thought probably i t would be just ambiguous 

to include two or three different easing programs in the casing 

rule a so we didr *t propose any. I f you w i l l notice on Exhibit 3 
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we usually run — or do run three strings. Some operators pre-i 

fer to run just two strings. Rule 2 provides for 40 acre pro­

ration units. This rule, incidentally, i s similar to the 

Siluro-Devonian rule also. I t has a 2=0 acre tolerance feature.! 
i 

Rule 3 is the allocation rule which provides for 100% on | 

straight acreage, on acreage. 

Q Lii ©wise the saaie as the Siluro-Devonian? 

A Same as Slluro-Devonian. Rule 4 is the usual statewide 2,000:1 

gas-oil ratio. 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 Siluro-Devonian Field. 

I f the Commission would rather have some other date, we have 

no objection. I t i s simply convenient to the operators to take 

a l l your ratios at the same time. The Rule 6 provides for 

annual bottom hole pressures on a l l flowing wells. Actually, 

this 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 a l l flowing wells with subsurface 

pressure gauge or other method of equal accuracy, and may be 

taken on pumping wells with sonic devices or other methods of 

equal accuracy. ' We would recommend that i t not be necessary 

to take tests o pumping wells, so that part of the rule should 

be stricken, as far as Amerada is concerned, at least. The 

Consaission may s t i l l feel that they should be taken. 

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

6 dealing with the pumping wells be eliminated, leaves opera­

tors — i t ready in a permissive way, say way. 
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A Yes. I would leave out that part — 

Q To avoid any ambiguity, you didn't want to have i t in there 

where i t would suggest to someone maybe they were required to ! 

iiiake a sonic pressure test. 

A Yes. 

Q They s t i l l do that permissively, i f they wish, as far as flow­

ing wells are concerned, but you are not required to take 

bottom hole pressures on pumping wells. 

A That '3 correct, yes, s i r . As in the Siluro-Devonian Field, we 

have not recommended any spacing program. * We believe that the 

fi e l d can be developed on the various stale spacing patterns. 

That has proved satisfactory In the Slluro-Devonian and we be­

lieve I t w i l l operate sufficiently in this f i e l d . That con­

cludes the explanation of exhibits. 

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

any questions? 

MR. MCEY: I 'nave no questions. 

MR. WALKER: I have no questions. 

A Did you have any at this stage? 

MR. McCRACKEN*. Not at this time, no, s i r . 

A The Bronco Wolfcamp reservoir appears at this time to be of a 

solution type. I t is our opinion, based on the permeability, 

the f l u i d — permeability obtained from cores and calculated 

electric logs, and also from the f l u i d characteristics, that is, 

rather high gravity and high gas-oil ratio, solution gas-oil 

ratio, and with an efficient allowable that one well w i l l 
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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 discovery allow­

able is s t i l l i n effect on the Texas side, which is 200 barrels 

per day. I believe that the discovery allowable should run out 

about June, since the discovery date was January of '54. At 

that time, the allowable i n 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, that w i l l very likely be different 

by June when the discovery allowable runs out, but at any rate, 

i t w i l l be somewhere in the neighborhood of that. Now, on the 

New Mexico side, the allowable for that depth on a 40 acre 

unit is 155 barrels, so using my calculations, there would be a 

difference of 50 barrels in favor of the State of New Mexico. 

We propose here that we more or less compromise these 

figures and have suggested an allowable of 125 barrels per cal­

endar day for a l l wells in both states. We are not yet ready 

to call this an MER because the — that i s 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 fee, or what an MER i s . 

Q (Bj Mr. Rauhut) Kr. Christie, does that conclude that statement 

A Yes. 
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Q, Now, you have summarized your testimony i n writing and attached 

to i t the various exhibits that you have referred to, Exhibits 

1 to 10? 

A Yes, s i r . 

MR. RAUHUT: Ve would l i k e to offer the original of 

that i n evidence as our Exhibit A, including a l l the num­

bered exhibiiJB attached. 

Q (Ey Mr. Rauhut) Is i t your purpose and intention to propose, 

i n order to bring about th i s uniformity of development, to 

propose i n New Mexieo the identical rules and allowable which 

you here propose to the Texas Railroad Commission? 

A Yes, i t i s . 

Q And i n the event that uniform rules and allowable are adopted 

i n the two states where application for th i s f i e l d located on 

the state l i n e , a part i n each state, i s i t your opinion that 

rules and allowable which you have proposed w i l l tend to pre­

vent waste of o i l and gas through bringing about uniform and 

orderly development of the field? 

A Yes, s i r . 

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

i f adopted, would likewise enable each owner i n this common 

reservoir to produce ratably, roughly In proportion to the i n ­

terest that he owns i n the f i e l d , once i t ' s f u l l y developed, 

of course? 

A Well, i n my opinion, I think i t w i l l . 

Q, Do you have anything else to offer? 
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A No, I believe that's a l l . I might point out that on Exhibit 

2 there i s a dashed li n e that includes — that i s not ver^ 

prominent — i t includes Ameradafs weems lease and Amerada*s 

Ward lease and the Federal n k " lease. This was origina l l y es­

tablished as a d r i l l i n g unit and i s composed of the Amerada, 

the Magnolia, Sinclair, and Coates, and they have been advised 

of this hearing and of our recommendations and as far as I 

i now they have no objection. Warren Petroleum i s also i n the 

unit, and they have given permission to Amerada for them to 

concur i n our recommendation. 

MH. McCRACKEN: Are there any tracts within the pro­

ductive l i m i t s of the f i e l d whfch are smaller than the 

recommended HG acre proration units? 

A You w i l l note along the boundary of the state l i n e that there 

1 i s one tract there that's owned or i g i n a l l y and may s t i l l be 

owned by The Texas Company. I believe that i s 8-1/2 acres. 

I t shows 8-1/2 acres. The part that Is adjacent to the south 

half of the Amerada Weems lease i s a part of the Weems unit, 

or the d r i l l i n g u n i t , and as to the s t r i p south, I'm not quail 

f i e d to say just what the status of i t , except I do know that 

there i s a well location made and, I understand, d r i l l i n g . 

That i s 300 out of the northwest corner of that Block "D,! and 

I assume they have taken i n this s t r i p along the west side of 

that Block "D" In order to obtain the f u l l 40 acre unit. 

Q (By Mr. Rauhut) You are referring there to Exhibit 1, are you 

A Exhibit 1. 
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Q Ana the location you are referring to —-

A I t ' s not shown on the plat. 

Q --•» would be roughly east of the Amerada No. 4 Ward? 

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

MR. MACEY; Northwest or northeast? 

A I'ra sorry, northwest. 
j 

Q, (By Mr. Rauhut) In other words, I t ' s right i n that same 

corner as the Honolulu well that was plugged and abandoned? I 
i 

A Yes, s i r . j 

Q Produced for a while, did it not': \ 

A Yea, s i r . j 

Q And w i l l simply be closer to the northwest line in that par- j 

ticular well? 

A I t ' s ray understanding that i t ' s located 330* from the north 

line and 211' east of the west line of that Block *DM, or 

Section 414. j 
] 

Q That's Oi the Texas side? \ 

A That's on the Toxas side. 
j 

0 The Railroad Commission presumably has notice of intention to 

d r i l l f i l e d 
A I think what has happened, they located i t 330' from the state ! 

line and have probably f i l e d an application for a 40 acre unit.! 
i 

Outside of that one strip along the state line, there are no j 
other tracts on the Texas side that 

Q To be a regular location there, why, i t would take in a por­

tion — that would be on the basis of having pooled a portion I 
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of this 8.5 aers tract? 

li A Yes. I t would either have to have a Rule 37 case on i t or 

tale that i n . 
i, 

MR. RAUHUT: Mr. Examiner, that information we can 
\-

ascertain for you, what has been done on that particular 

matter, where neither of us have seen the f i l e . I f you 

l i k e , we would be glad to look Into that, but I t appears 

to us you would either have to take i t i n or get a Rule 

37 exception. I presume they have taken i t i n . 

! Q (By Mr. Rauhut) You have no notice of a Rule 37 exception, 

j so far as you know? 

I A isOj s i r * 

MR. wcCRAGKiE: Do either you, Mr. Macey, or Mr. 

Walker have any questions? 

MR. MACEY: I notice i n connection with the acreage, 

i Sinclair has a tract that's 27 acres i n New Mexico. i 

I A Well, I was speaking of the Texas side. 
i 

i MR. MACEY: I realize that. Of course, they have 
1 

au offset. Whether or not they are going to d r i l l I t i s 

questionable. Don't they have a Devonian well on that 

2/ acre tract? 

A Yes, they do have. Of course, based on the suggested alloca-

t i o rule, i f that i s s t i l l a 27 acre t r a c t , they w i l l only 

get 27/40th i n the unit. As a matter of fact, our Federal 

V Ho, 2 was d r i l l e d on a l o t of approximately 25 acres and 

fiiay s t i l l be jusfc getting 25/40th, but we have i n mind unitizing 
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i t with additional acreage to make a f u l l u n i t , ; 

MR. McCRACKEN: Are there any additional questions? 

Does Amerada have anythirig further? 

MR. RAUHUT: We ha-e no further questions. We would! 

l i k e to say that we reconsaend these rules as common rules 

for the two states to prevent waste and protect correla-
i 

t i v e rights. 

MR. KcCRACKEN: The hearing i s adjourned. 

!| • • * * * * * * « * - » * * * * * * * * * * « * - » * • - » # * * * * ! 

HEARING ADJOURNED 

* * * * * * • • « * * » # * # * # * * # * * # # * * * • * * • # • 

j STATE OF TEXAS | 

COUKTY OF TRAVIS f 

I , H. Ray Pardue, o f f i c i a l reporter f o r the Oil and 

Gas Division, Railroad Consaissicn cf Texas, do hereby 

c e r t i f y that the above and foregoing 16 pages constitute a 
i 

true and correct transcript, tc the best of my a b i l i t y , 

of the testimony introduced and proceedings had upon the 

hearing of the foregoing docket, which hearing was held 

In Austin, Texas, on A p r i l 13, 1955-

Witness my hand on this the 14th day of A p r i l , A.D., 
1955. 
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Texas Railroad Comission 
Oil & Gas Docket Ho* 126, Ho. 8-31,132 

April 13. 1955 
- •• — - •• • - • | •••• •• • —-' a B S J M r " - | T * " " ^ T T V . u r n"' ' r . I.min —jr.ii.i. i.i. i nm mi <i 

Oil Conservation Commieaion of Hew Mexico 
Case So. 880 

April 20. 1955 

Introduction 

Th© Bronco (Wolfcaap) Field is located In Yoakum County, Texas 
and Lea County, Nev Mexico; thus, a part ©f the field is leoated in Texas 
and a part In Nev Mexico, making l t advisable to adopt rules and regula­
tions providing for orderly development, and an allocation formula vhich 
v i l l permit approximately equal vlthdravals for the protection of 
correlative rights. 

QeolOfQ-

Th© Bronco (Wolfcamp) Field is an anticlinal structure located 
vithin the general Permian Basia Province, The Wolfcaap formation is 
the lover series of the Permian System, being one of the Important oil 
producing formations vithin the Basin. I t is difficult to differentiate 
tiie Wolfcamp from the underlying pennsylvanian formation$ therefore, It 
sometimes is questionable from which formation oil ls being produced. 
We interpret th© production from the Bronco (Wolfcamp) Field ae coming 
from the Pennsylvanian formation. The discovery veil vas classified as 
a producer in the Wolfcamp so in order not to confuse the records, all 
completions have been reported in this formation. 

History of Development 

The Bronco (Wolfcaap) Field overlies th© Bronco (Siluro-
Devonian) Field, First evidence of oil production in the Wolfcamp vas 
found in tha discovery veil in the Bronco (Slluro-Devonian) Field j 
hovever, the first veil completed In the Wolfcamp vas the Honolulu Oil 
Corporation^ Weems No. 1, the discovery date being January 3, 1954. 
This veil has since been plugged and abandoned. The second veil vas 
The Texas Company's Barnes Ro. 1, vhich vas plugged back from the 
Devonian September 20, 1954. Subsequently Amerada has completed four 
veils and has one drilling. Thus there remain five completed veils 
and one drilling veil. 
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Bxhibits 

Exhibit 1 
Exhibit 2 

Exhibit 3 
Exhibit 4 
Exhibit 5 
Exhibit 6 
Exhibit 7 
Exhibit 8 
Exhibit 9 
Exhibit 10 

Area map of the fi e l d 
Structure map contoured on the top of 
the Pennsylvanian 
Veil data sheet 
Production data sheet 
Bottom hole pressure data 
Flow test om Amerada Ward So. 4 
Flow test oa Amerada weems Ko. J 
Core summary on Amerada Weems Ko. 5 
MIR data 
Proposed field rules 

Oeneral Reservoir Mechanics 

The Bronco (Wolfcamp) reservoir appears at this time to be of 
a solution type. I t Is our opinion based on the permeability, the 
fluid characteristics and with as efficient allowable that one well 
w i l l adequately and efficiently drain in excess of 40 acres. 

Recommendation for Allowable 

At the present time the wells within the Texas boundary are 
assigned a discovery allowable of 200 barrels daily, whereas within 
the Hew Mexico boundary, the allowable is 155 barrels for each 40-acre 
unit. The discovery allowable on ths wells in Texas w i l l run out in 
June, at which time the allowable would be reduced, in accordance with 
the 1947 yardstick, to 182 barrels for a 4o-acre unit and on a calendar 
day basis would approximate 105 barrels. Therefore, the difference 
In the allowable for the two states would be 50 barrels. As a com­
promise, ve recommend an allowable of 125 barrels per calendar day for 
a l l wells in the field capable of making same. This Is not considered 
an MER which can be more properly determined following a period of 
production under the lower rate* 
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BOTTOM HOLS PRESSURE DATA 

BRONCO WOLFCAMP FIELD 

Amerada Ward So. 4 

Amerada Ward No. 4 

Affler&da Ward Ho. 5 

Amerada Weems No. 7 

Araerada Weeaas Bo. 7 

Texas Co. Barnes So. 1 

12-12-54 3&*0 psi @ -58OO 

3-4-55 2950 psi 6 -58OO 

3-4-55 27̂ 7 psi @ -580O 

I - 10-55 33̂ 3 PSi 0 -5800 

3-4-55 3244 psi @ -5800 

I I - 2-54 2398 psi @ -5775 

Exhibit 5 



AMf.AOA P 104 
A M E R A D A B O T T O M - H O L E P R E S S U R E - : 

NO 4 7 0 3 CLOCK NO 1 9 3 1 SPECc24 HR LEASE 

R E P O R T 

L.W. WARD 

F & 3 coot 

WILL NO 4 

ELEMENT N010 > 655NWANGI O-6OOO C O m i T O — F L O C A T I O N Bronco Wolfcamp Fg«ld r Lea Co.. New MexLa 

RUN BY JRE-DfflcALCULATEO BY JRE—DEBlEPORTCO .V JRE-DEB DATE RUN 12-11-5»)ME 2l54PMpULLIDl2-13-54|Mt 12152 PM 

LEK LEK LBK 

12-8-54 -lOhr. W E L l " D A T A 

POTENTIAL C H O K E 2 0 / 6 4 O H 2 2 3 . 9 4 W A T I W Q G O R 5 6 2 ZONE P O M l . TOP 9 6 0 7 BOTTOM 

PBD 9631* 
TO 9645* 

MOW PwooucBpNatural flow thru tbg, P I C>»ING 7" 

H O U M IHUT IN 7 1 « 7 S * E L L HEAP PWE.S CAS P k T TUB 1 0 1 0 TOP LINER 

D E P T H 9645 TUB.NO 2-3/8" O E P T H 9628 

PERFORATIONS 9 6 0 7 — 9 6 2 8 

LAST RESERVOIR P R W U m l n l t i a i k P T H — 5 8 0 0 OATE ELEVATION 3 8 0 9 D R " A V I T V OF OIL BP. GW. OF GAB 

Flow Linet 735* of 2" Trap Pressure 42# Packer set • 8627 
Est, Shrinkage! .54 TEST RECORD Gas measurement by orifice well tester, 
PUPPOBE OFTE»T To determine flowing and pressure build up characteristics, 

TIME 
PRESSURE 

Press, [Prod. 
Tag. 

Prod, 
Met 

Prod, 
Net Avg. P.I. 

Tbg, 
Prang. p g r " Ttmm*r>Vm 

2t54P» 
3:24P1 
3i45PK 

Ai45H 

0 
9609 
9609 

3640 
3640 

3200 
5145 
6t45 
7t45 
8:45 
9:45 

3133 
3065 
3020 
2988 
2955 
2920 

507 
575 
620 
652 
685 
720 

-0.37 
-0.26 
-0.15 
-0.10 

21.71 
20.10 
19.86 
19.22 
18.29 
.12*94 

Lli45 
L2*45 
1:45 
2:45 
3:45 
-4x45-

2898 
2870 
2845 
2827 
2803 
2785 

742 
770 
795 
813 
837 
-855-

13.59 
17.25 
17.25 
17.25 
16.92 
16.56 

1010 

23*18 .0527 545 S55_ 

Hark Chart 
Arr.tt Run Depth 
Open well on 20/64" Pos, 
Chk. Oil to surface in 
2 mins, 35 sec. 

20.90 
19.98 
19.54 
18.75 
18.12 

.0412 

.0347 

.0315 

.0288 

.0265 
17.59 .0244-

540 
515 
495 
480 
465 
450 

902 
940 
92? 
936 
959 
_948_ 

17.42 
17.25 
17.25 
17.09 
16.74 
16.21 

.0235 

.0224 

.0217 

.0210 

.0200 

440 
430 
420 
410 
400 

950 
944 
928 
911 
911 

P . I . Slope - 21* 

P . I . Slope - 32* 

.0190—395 921 
5:45 
6:45 
7:45 
8:45 
9:45 

L0:45 

2773 
2750 
2738 
2723 
2703 
2687 

867 
890 
902 
917 
937 
953 

15.87 
15.53 
15.18 
14.84 
14.49 
14.49 

15.70 
15.36 
15.01 
14.66 
14.49 
14.66 

.0181 

.0173 

.0166 

.0160 

.0155 

.0154 

385 
380 
375 
375 
375 
375 

943 
952 
966 
977 
989 
989 

P . I . Slope - 21* 

Ll:45 
L2:45 
1:45 

2:45 
3:45 

4:00 
4:15 
4:30 
4:45 

9609 

2672 
2657 
2642 

2627 
2612 

2795 
2837 
2858 
2872 

968 
983 
998 

1013 
1028 

14.84 14.84 
14.84 14.54 
14.15 14.54 

14.84 
14.15 

14.54 
14.15 

.0153 375 966 

.0148 375 966 

.0146 375 1025 

.0144 375 1008 

.0138 375 1038 

Pull & re-ran gauge. 
Bottom Hole Temp.- 138° 

Close in well for pressure^ 
build up. 

M A K E F U R T H E R E X P L A N A T I O N S O N B A C K O F S H E E T 
Exhibit 6 

r i • 

M A K E F U R T H E R E X P L A N A T I O N S O N B A C K O F S H E E T 



AMERADA BOTTOM-HOLE P R E S S U R E - T E M P E R A T U R E R E P O R T * 

CLOCK NO SPEEO HW LEASE L,W,WARD WILL NO U 

R A N G E C O R R TO f L O C A T I O N 

C A L C U L A T E D S Y R E P O R T E D B Y O A T E R U N T I M E P U L L E D T I M E 

W E L L D A T A 

P O T E N T I A L : C H O K E O I L W A T E R G O R Z O N E T O P B O T T O M T . D . 

HOW P R O D U C E D P I C A S I N G O E P T H T U B I N G D E P T H 

H O U R S S H U T IN W E L L H E A D P R E S S C A S T U B T O P L I N E R P E R F O R A T I O N S 

L A S T R E S E R V O I R P R E S S U R E D E P T H D A T E E L E V A T I O N G R A V I T Y O F O I L S P . G R O F G A S 

P U R P O S E O P T E S T 

T E S T R E C O R D 

T I M E D E P T H T E M P . 
P R E S S U R E 

R E M A R K S 

•*45 
6s45 
7:45 
8*45 
9*45 

9609 2934 
2982 
3030 
3072 
3104 

-
-

0145 
.1*45 
.2*45 
1*45 
2*45 
3*45 

3139 
3172 
3202 
3222 
3250 
3275 

4*45 
5*45 
6*45 
7*45 
8:45 
9:45 

3 290 
3311 
3323 
3340 
3360 
3370 

Qik5 
•1*45 
.2*45 

3380 
3395 
3405 Pulled gauge test concluded. 

E X P L A N A T I O N S O R C H A R T 

AMERADA P 204 

R . P . G NO. 

E L E M E N T NO 

R U N B Y 

r i • 

M A K E F U R T H E R E X P L A N A T I O N S O N B A C K O F S H E E T 
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'«MCMAC4 * 104 
AMERADA BOTTOM-HOLE PRESSURE-

n.PG. 3 NO TO CLOCK NO 1931 tut o24 HR. L I A M 

REPORT r -

L*R> VBEK3 WILL NO 7 
ELEMENT No4783~H RANGE 0-4065 CORK TO - °F LOCATION Bronco Wo'lfgapp Fflsld) Lea C o . f Nev Mexloi 

RUN BV J R l ^ f f i r A L C U L A T t D B Y j P 6 - D E B REPORTED BY j m / U g " DATE RUN I - I Q - ^ S T I M E l Q l ?t jAfrULLEP 1 , 1 1 ^5' jT IM»6l3 1 5 PM 

10-24-54-6 hr. W E L L D A T A 

.acid, PBD 9700 
ZONE Penn. TOP 9424 BOTTOM 10,904 T.Q.11P043 

CASING 5 — 1 / 2 DEPTH*! ! . f l / . " ! TUBING / f t * P E P T H 9 6 l < > n i l . O A I T U B I » 

»4ool94%. 9' 
P E R F O R A T I O N / 9* 

POTENTIAL: CHOKE3/8 O I L 2 1 9 . 2 C V A T E R 4 2 . 6 4 Q O W . 1 1 9 7 

HOW PRopucEoMatural flow thru thg T P.I. 

HOURS SHUT IN 4 9 . 5 WELL HEAD PRESS. CAS. B C T . TUB 7 3 0 TOP LINER 

LAST RESERVOIR P R E S S U R t i l l t X a ^ b E P T H — DATE — ELEV A T I O N 3 8 Q 7 D F GRAVITY OF Q I L ^ ^ P 3 SP. GR. OF OAS 

Plow Line: 506* of 2", Trap Pressure! High: 590 Packer set t 9316 
Estimated Shrinkage: 0.54 Low: 47 TEST RECORD Gas measurement by orifice meter and 
PURPOSE OF TEST To determine flowing characteristics. orifice well tester. 

Prod. 
Tbg. 

Prod, 
HejL 

TIME 

L0t25A 
L0:5© 
Hktll 
11:30 

DEPTH 

0 
8597 
9597 
9597 
(-579C) 

PRESSURE 

3000 

3360 
I 
-3363-

Press. 
DeolAnt. 

Prod. 
P . I . 

Tbg. 
Press. Bimwrkn 

Mark Chart 

Arr. 9 Run Depth 

Calculated Otatic DUP 
• -5800 
Open well on 2U/6kn Pos. 
choke. Oil to surface la 
1 min. 40 sees. 

11:30 

L2t30P 

(-5800!) 
9597 

W 0 -
2:30 
3:30 
4:30 
5O0 
6:30 

3360 

3297 
-3*92-

63 
-68-
71 
74 
82 
88 
95 

-0.26 32.86 28*3 
-0.18 
# . 0 2 
-0.02 
/0.05 

25.00 
26.58 
28.61 
29.03 
28.63 
31.05 

25V79-
27s59 
28.82 
28.83 
29.84 
30.36 

0.459 
0.379 
0.389 
0.389 
0.352 
0.339 
0.320 

730 

610 
-63T 

721 
"734-
782 
758 
824 
835 
820 

3289 
3286 
3278 
3272 
3265 

TO0~-
8:30 
9:30 
X):30 
1:30 
J2:30A 
1:30 

3257 
3253 
3249 
3245 
3242 

635 
635 
635 
630 
625 

P . I . Slope 4°, 

~98-
103 
107 
111 
115 
118 

^29767 
28.98 
28.98 
28.63 
27.95 
27.95 

29.33 
28.98 
28.80 
28.29 
27.95 
27.95 

2:30 
3:30 
4:30 
5:30 
6:30 
7:30 
8:30 
9:30 

0:30 
1:30 
2:30 P 

-3238-

3235 
3232 
3228 
3225 
3222 

122-

125 
128 
132 
135 
138 

•27 P > K « « V > 

0.299 
0.281 
0.269 
0.255 
0.243 
0.237 

"62TT 
620 
620 
620 
615 
615 

W 
8jte 
795 
793 
802 
812 2% Water in tank 0 BS 

27.95 
27.95 
28129 
28.29 
26.91 
27.26 
27.26 
26.22 

27.95 
28.12 
28.29 
27.60 
27.08 
27.26 
26.74 
26.22 

0.224 
0.220 
0.214 
0.204 
0.196 

610 
610 
610 
610 
610 
610 
620 
610 

3212 
32IO 
3207 

148 
150 
153 

26.22 25.88 
25.53 25.53 
25.53 25.70 

0.175 610 
0.170 610 
0.168 605 

HB2T 

823 
838 
843 
857 
878 
867 
889 
876 

870 
894 
894 

P . I . Slope 26° 

Pull & re-run gauge. 
Clock had run out. 

Shake out 3% Water 0BS 

MAKE FURTHER EXPLANATIONS ON BACK OF SHEET Exhibit 7 



M M C R A D A P 2 0 4 

n.p.q N a 

E L E M E N T NO. 

Sheet 2 of 2 sheets 

AMERADA BOTTOM-HOLE PRESSURE-TEMPERATURE REPORT 

C L O C K NO S P E E D HR. L E A S E 

R A N G E C O R R . TO L O C A T I O N 

R U N S Y C A L C U L A T E D E Y R E P O R T E D • Y O A T E R U N T I M E P U L L E D T I M E 

P O T E N T I A L : C H O K E O I L W A T E R 

W E L L D A T A 

Z O N E T O P • O T T O M T .D . 

HOW P R O D U C E D T U B I N G O E P T H 

H O U R S S H U T IN W E L L H E A D P R E S S . : C A S . T O P L I N E R P E R F O R A T I O N S 

L A S T R E S E R V O I R P R E S S U R E E L E V A T I O N G R A V I T Y O F O I L S P . O R . O F O A S 

T E S T R E C O R D 

P U R P O S E O F T E S T 

TIME DEPTH PISHBRE 
Pres. Prod. 

• Tbg-
Prod. 
Net 

P r O d . T b g . REMARKS 
Met Avg. P-J- Pr«m«. GOB Rnmx-rVn 

1:30 
2.30 
3:30 
4:30 
5:30 

9597 3205 
3202 
3200 
3198 
3196 

155 
158 
160 
162 
164 

25.88 
25.53 
25*19 
25.53 
25.19 

25,70 0.166 610 871 
25.36 0.161 620 873 
25.36 0.159 620 880 
25.36 0.157 620 868 Shake out 4* water 0 BS 
25.19 0.154 620 880 Pulled gauge. Test 

Concluded. 

• 

Production prior to test 
Production during test 

E X P L A N A T I O N S O R C H A R T 

15,878 Bbls. Oil 
826.60 Bbls. Fluid 

Acidized well 9466 to 9496 with 500 gal, 
9508 to 9520 and 9526 to 9550 with 500 gal. 
9560 to 9575 and 9588 to 9610 with 500 gal. 
9466 to 9610 with 3000 gal. 

BHP POSTED 

Productivity calculated on total fluid basis. 

M A K E F U R T H E R E X P L A N A T I O N S O N B A C K O F S H E E T 
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CORB SUMMARY 
AMTOPA WMS WO. 5 

Formation Name 

Depth. Feet 

^ Cor© Recovery 

Feet of Parmaable, Productive 
Formation Recovered 

.Average Permeability, 
MI11idsreye 

Capacity - Average Permeability 
x Feet Productive Formation 

Average Porosity, Percent 

Average Residual Oil Saturation, 
% Pore Space 

Gravity of O i l , *A SP,I S 

Average Total Water Saturation, 
% Pore Space 

Average Calculated Connate Water 
Saturation, % Por© Space 

VoIfcamp 

9527*5-9682.0 

95 

Max. i 

Max* i 

51.3 

45 
25 

2309 
1285 

7 

hi 

39. 

Exhibit 8 



MSR DATA 

BROKCO (VOLFCAMP) FIELD 

YGAX0M COUHTt, TEXAS 
VSk CjSUHTY, HS¥ HmCO 

1. Discovery Date - 1-3-5^ (Honolulu ¥®eaie So. 1} 

2. Average Depth - 965C' 

3. Physical Properties of th© Reservoir Rock 

a) Average Porosity - 9̂  
b) Average Permeability - 45 ad 
c) Average Residual Oil Saturation - 7*2$ 
d) Average total vater saturation - 39.656 

H» Structural Features of Reservoir 

a| I-ype - Anticline 
bj Average net o i l pay 651 

.5. Characteristics of the Reservoir Fluids 

a) Average gravity of o i l - API 
b) Salinity of vater - Rot known 
c) Saturation pressure - Sot knovn 
d) Formation volume factor - 1.65 (Est.) 
9) Solution pas-oil ratio - 1200 {E&t.) • 
f ) Viscosity*- .5 (Est.) 

6. Pressures and Temperatures 

a) Original reservoir pressure - 36kO psi € 5800s 

b) Average reaervoir pressure, March 1955 - 2980 psi 
c) Reservoir temperature - 138® 
dj Productivity index (see exhibits 6 and 7) 

7. S t a t i s t i c a l 0ata 

a) Number of producing veils - 5 
b) Ivuiubei5 of veils producing ¥ater ~ None 
c) lumber of veils on a r t i f i c i a l l i f t - 1 
d) Average daily o i l production, February 1955 - 562 barrels 
9} Average daily vater production - Hone 

Exhibit 9 
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7. S t a t i s t i c a l Data {Cont:d) 

f } Cuac.lative o i l production through February 1955 - 61,621 barrels 
g) Gss-oil r a t i o ~ 800 cubic feet Abased on potential tests) 
h) ??u;ab©r of abandoned veils - 1 
l ) Proven o i l aereage developed ~ 280 
j ) ii'Ovsn o i l acreage undeveloped - 1,000 
fc) Average v e i l density - 56 acres 
l ) state of depletion of reservoir - Flush 

8. GeneraI 

Average daily gas production is estimated to be 450 Mcf, of vhich 
approximately 50^ ia used for lease operations, the remainder 
flared., 



PROPOSED FIELD HULES 
BROHCO WOLFCAMP FIELD 
Y0AJCUH C0U8TY, T1XAS 
LEA COUKTY, Ut? MEXICO 

RULE 1: The surface casing shall consist of nev or reconditioned pipe with an 

original mill test of not less than one thousand (1,000) pounds per square 

inch, and shall be set and cemented beiov the top of the red beds; pro­

vided, however, that not less than three hundred (300) feet of surface 

string shall be set. Cement shall be by the pump and plug method, and 

sufficient cement shall be used to f i l l the annular space back of the pipe 

to the surface of the ground or the bottom of the cellar. Cement shall be 

allowed to stand a minimum of twelve (.12) hours under pressure and a total 

of twenty-four (2k) hours before dr i l l i n g 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. I f at the end of thirty (30) minutes the 

pressure shows a drop of one hundred and f i f t y (150) pounds per square inch, 

or BIDre, the casing shall be condemned. After the corrective operations, 

the casing shall again be tested in the same jaaaner. 

RULE 2: The acreage assigned the individual o i l well for the purpose of allocating 

allowable o i i production thereto shall be known as a proration unit. Ho 

proration unit shall contain aore than forty (ko) acres except as hereinafter 

provided, and the two points farthermost 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 narrow 

leases or in cases where because of the shape of the lease such is necessary 

to permit the utilization of tolerance acreage the Cosamission may, after 

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



-2-

proration units as herein contained. A l l proration units, however, shall 

consist of acreage which can reasonably be considered to be productive of 

o i l . 

I f after the d r i l l i n g of the last well on any lease and the assignment cf 

acreage to each well thereon, in accordance with the regulations of the 

Coamission, there remains an additional unassigned lease acreage of less 

than forty (ko) acres, then and in such event, the remaining unassigned 

lease acreage up to and including a total of twenty (20) acres may be 

assigned to the last well drilled on such lease or aay be distributed be­

tween any group of wells located thereon so long as the proration unit or 

units resulting from the inclusion of such additional acreage meets the 

limitations prescribed by the Comission. 

Operators shall f i l e certified plats of their properties in the fi e l d , which 

plats shall show a l i of those things pertinent to the determination of the 

acreage claimed for each well hereunder. 

RULE 3: l&e^i&ii^^^ p-

/ / / / / / i f i / f f / / / ? / 
^ l s - 4 ^ ^ * i f X st.^bu^--aqifey ? the 

The daily average allowable for each remaining well shall be that proportion 

of one hundred (100) per cent of such remaining daily f i e l d allowable that 

the acreage assigned to such well bears to the total acreage assigned to 

a l l of such remaining wells in the field. 



-3-

RULE k: The permitted gas-oil ratio for a l l veils shall he two thousand (2,000) 

cubic feet of gas per barrel of o i l produced. Any o i l well producing with 

a gas-oil ratio i n excess of two thousand {2,000} cubic feet of gas per 

barrel of o i l shall be allowed to produce daily only that volume of gas 

obtained by multiplying the daily o i l allowable of such well as determined 

by the applicable rules of the Commission by two thousand (2,000) cubic 

feet. The gas volume thus obtained shall be known as the daily gas l i m i t 

of such weil. The daily o i l allowable therefore shall then be determined 

and assigned by dividing the daily gas l i m i t by i t s producing gae-oil r a t i o . 

MLS 5«* 0®s-oii ratio tests shall be conducted annually on a l l wells during tlie 

iitonths of April and May; the results thereof to be reported to the Commission 

on Form GO-2 on or before the fifteenth (-5th) of June of each year. 

RULE 6: The datura reservoir pressure of a l l flowing wells i n the f i e l d shall be 

determined annually and the testing period shall be during the months of 

October and Moveaber; the results thereof to be reported to the Commission 

on or before the fifteenth (15th) of December of each year. A i l pressure 

determinations shall be reported at a datum of f i f t y eight hundred (5300) 

feet below sea level. Prior to testing, a l l wells shall be shut i n for a 

period of not less than forth-eight (kQ) hours or more than seventy-two 

(72) hours. A l l offset operators shall be notified at least forty-eight 

(48) hours before such test i s made on any weil, and any operator i n the 

f i e l d shall have the privilege of witnessing such pressure determinations. 

Said pressures shall be taken on a l l flowing wells 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 



k M C K A O * p . 2 0 4 EXHIBIT «©" 
AMERADA BOTTOM-HOLE P R E S S U R E - T B M P g n ^ T W n B R E P O R T 

155 12 
W.P.O. j NO. ^jQg CLOCK NO 1931 « P H D 2 4 HW. HAM H . D . SCnWCk WILL NO. 

I H M I N T No.l^f55W WANotfV^nnn conn, TO - >. LOCATION B^nftft g/D F l » 1 H f County, N.M, 

HUN •WH^/CMH CALCULATED P Y J E E WtPOWTIO BY JRK OATI RUN 6-"l8-5oW 10 tOO—ILLID 6-19«53riM« 4*00 Ptt 
Pkr • 11,527 

WELL OATA Sweet A-Stage tool f 11,521 ^ ygg 
POTINTIAL- CHOKB ^ / j , . OIL^^ T̂8%AT>W 1 2 . 6 3 ° <>•*• 205 XON1 8 eTpffi*n;OP 11 f 338 BOTTOM T.D. 12*546 

HOW mopucKDHfttural flQW through t b g . CASINO T» OKPTM j ] , i | l l^- -NO 2" O I P T H 1 1 P 7 2 6 

HOUWBHUTIN 61 WBLL M»AO PHIM : CAB. 695 TUB 610 TOP LINBP.11.335 PBHFOHATIONS I I i " 3 $ ~ I I ' o I ? 1 1 J 7 0 0 — 

11,780 BP. OH. O F OAS LABT H1S1PVOIB PMMUM 4^^9 DIPT^H jRlfloATB^—27—53 BHVATION 3810PP" A V I T Y °P O"-
Flow Line - 375' of 3" -5300 Eatiaated Shrinkage - 12* 
Trap Press- 28 psi TEST RECORD Gas measured by orifice well tester. 
PUWPOSB O F T H T Tn mgrmMTNK FT/WIHA flH«RAflTraTfiTTfifl nr WELL 

riMK mm IPres Press (fsg.Tbgj Prod •Prod .Net 
Net Arg. £t£j 

4501 
4670 
4788 

4670 

Pressure 
Tbg. Csfit 

- 810 695 

Son depth 
Calculated BHP t 

-8000* datum* 
Open well on 3/6" fbitire 
chnke. Qn fluid iimnwrilatn] 

tOO 
lOON 
(OOP 
tOO 
100 
I Of) 
100 
100 
100 
lOO 
tOO 
LQ0_ 

4166 
4147 
4135 
4123 
4114 
4106 
4102 
4096 

4084 
4084 

42.19 
36.11 
35.96 
35.97 
32.07 
33*12-
32.06 
31.74 
31.39 
31.74 
30.71 
3JUQ5-

39.15 
36.04 
35.96 
34.02 
32.40 
32.60 

0.0609 300 
.0689 280 
.0672 265 
.0622 260 
.0566 255 
,0580 250 

225 137 
195 148 
180 145 
170 143 

0.7* BS&Mud o.2* Water 

0.7* BS&Mud 0.2% Water 

31.90 
31.57 
31.57 
31.23 

•88 
•EL J2 

.0562 250 

.0550 240 
- 230 

.0533 230 

.0527 220 

165 152 
O60 153 0.** BSIfMUd 0 Water 
155 158 

150 152 
145 148 
145 151 

ISS 
Poll k Rerum Gauge 
0.6* BS&Mud 0.2* Water 

.0519 ??0 145 147-
IOO 
lOOM 
lOOA 
tOO 
tOO 
(00 

4072 
4069 
4069 
4069 
4063 
4063 

30.36 
30.02 
30.02 
31.05 
30.36 
30.36 

30.19 
30.02 
30.54 
30.71 
30.36 
30.36 

.0505 220 

.0500 220 

.0508 220 

.0511 220 

.0500 220 

.0500 220 

140 
135 
135 
135 
130 
130 

150 
150 
150 
145 
148 
145 

0.7* BUfad 0.1* Water 

0.5* BS&Mud 0 Water 

00 
00 
00 
00 
00 
00 
00 
OOW 
OOP 
00 
00 
00 

4060 
4057 
4057 
4057 
4057 
4057 
4057 
4057 
4057 
4057 
4057 
4057 

610 
613 
613 
613 
613 
613 
613 
613 
613 
613 
613 
613 

E X P L A N A T I O N S O R C H A R T 

30.36 30.19 .0495 220 130 145 
30.02 29.67 .0464 220 130 147 
29.33 29.16 .0476 220 125 151 
26.98 29.02 .0473 220 125 152 
30.36 30.19 .0492 220 120 146 
30.02 29.67 .0464 220 120 152 
29.33 29.67 .0484 220 120 159 
30.02 29.67 .0484 220 120 155 
29.33 29.16 .0476 220 120 lol 
26.98 29.40 .0460 220 120 162 
30.02 29.67 .0464 220 120 157 
29.33 29.33 .0478 220 120 159 

Pall Gauge - Test Conoluded 
29.33 

Productivity Index calculated on total fluid basis 
Water percentages determined by shake outs 
Acidised front 11,700 - 780 w/1000 gal., 1000 gal., 2000 gal. DoloFrac, 2000 gal. 

lS^5^5 - ^ l ^ w j ^ S ^ u a W J U BXPLANATIONB ON BACK OF BHIBT 
tai Production on test - 944.78 bbls. fluid in 30 hrs. Are. 0.6* BS&Mud 0.1* Water 

0.6* BS&Mud 0.2* Water 

0.6* BSIcMud 0 Water 

0.6* BS&Mud 0 Water 

0.6* BS&Mud 0.1* Water 





C O N T O U R S ON TOP OF 
P E N N S Y L V A N I A N 

BRONCO POOL 

LEA CO., NEW MEXICO 
YOAKUM CO., T E X A S 

S C A L E : I INCH = 2 0 0 0 F E E T 

' - —- - Unit Outline 

g. Wef/s flowi/ij Wo/fcamp oii on 
drift stem fast 

•jgv Wells recovering free Wolfcamp 
^ oii on drill stem test 

E X H I B I T 2 


