
BEFORE THE 
NEW MEXICO OIL CONSERVATION COMMISSION 

State Land Office Building 
Santa Fe, New Mexico 

September 16, 1970 

REGULAR HEARING 

IN THE MATTER OF: 

Application of Mobil Oil Corporation, 
for a waterflqod expansion, Lea County, 
New Mexico. 

Application of Mobil Oil Corporation, 
for a waterflood expansion and amendment 
of rules governing same, Lea County, 
New Mexico. 

Case No. 
4367 

(De Novo) 

BEFORE: A. L. Porter, Jr., Secretary-Director 
Alex J. Armijo, Member 



Page 2 

MR. PORTER: Nov/, in Ca:>es 4367 anu 4368 the Com

mission would l i k e to have the appearances, 

MR. SPERLING: JarnoR E. Sperling of Mocrall, Seymour, 

Sperling, Roehl and Harris of Albuquerque appearing for Mobil 

O i l Corporation. 

MR. MORRIS; Commission please, Richard Morris and 

Owen Lopez of Montgomery; Federici, Andrews, Hannahs, and 

Morris of Santa Fe and Mr, Jack McAdams of Houston, Texas, 

a l l appearing for Marathon G i l Company. 

MR. KELLAHIN: Jason Kellahin of Kellahin and Fox, 

Santa Fe, appearing for Continental O i l Company. 

MR. PORTER: We w i l l recognize Mr. Sperling. 

MR. SPERLING: Mr. Porter, we have one witness, 

Mr. Kelly. 

MR. PORTER: Mr. Kelly, would you take the stand 

at the end of the table, please. 

By the way, I think we can have witnesses f o r a l l 

of the parties appearing stand and be sworn at the same t i a e . 

PAT KELLY 

a Witness, being duly sworn according to law, upon his oath 

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

MR. liATCH: Mr. Sperling, are a l l these exhibits 

to be marked? 

MR. SPERLING: Yes. They have. 
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I might s t a t e t h a t the stapled e x h i b i t s are beiore 

Mr. Porter w i t h the exception of E x h i b i t 'uo. 1 whicii i s the 

p l a t on my f a r l e f t and tnere are two other e x n i b i t s which 

are rather long aad which I d i c n ' t have space enough t o put 

tnen? up. Tnose are E x h i b i t s 10 and 11. Otherwise, Mr. Porter's 

packet i s the complete e x h i u i t . 

DIRECT EXAMINATION 

bY MR. SPERLING 

Q Mr. K e l i y , would you please s t a t e your l u l l name, 

the name of your employer, ycur place of residence and the 

capacity i n which you are employed? 

A My narae i s Pat K e l l y . I l i v e i n Midland. I am 

employed there by Mobil O i l Corporation as a Petroleum Engi

neer . 

Q /ore you f a m i l i a r w i t h the Vacuum f i e l d i n Central 

Lea County, New Mexico? 

A I ara very w e l l f a m i l i a r , I t h i n k , w i t h the San Andres 

r e s e r v o i r of the Vacuum f i e l d i n the general v i c i n i t y of 

Mobil's Bridges State lease which comprises almost a l l of the 

Northern Nose of tne Vacuum f i e l d approximately one-third 

of i t , maybe a l i t t l e l e s s . 

Q Mr. K e l l y , have you, on any previous occasion, t e s t i 

f i e d before the Commission as an expert i n the f i e l d of pet

roleum engineering? 

A Yes, s i r . 
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Q Your q u a l i f i c a t i o n s tlk-n ore a matter of record? 

A Yes, s i r . 

MP.. SPERLING: Are the witness:' q u a l i f i c a t i o n s 

acceptable? 

MR. PORTER• Yc-s. They are. 

Q Mr. K e l l y , you have stated t h a t you are f a m i l i a r 

.vita p a r t i c u l a r l y Mobil's acreage w i t h i n the Vacuum f i e l d i n 

Central Lea County. New Mexico. You. i n t h a t capacity, I 

assuao, are aware of tho f a c t taat a -'aterflood p r o j e c t has 

been previously authorized ;y the Connission i n t h a t area, 

r.oulc. you rotate generally what the extent of Mobil's p a r t i c 

i p a t i o n i;as been ii. the waterflood -r-'joct, both i n the past 

ana c u r r e n t l y . 

h I believe there are current]-' two waterfloods i n 

tne Vacuum f i e l d underway. One i s oporntea by Texaco. The 

l a s t time I looked i n t o i t i t was vhat T c a l l e a an inverted 

Nine Spot Flood. I t i s si t u a t e d on t n - West San Andres u n i t , 

I believe i t i s c a l l e d , immediately southwest of the aridges 

State lease. The other waterflood ir. the f i e l d t h a t i s ac t i v e 

now i s t »at on Mobil's bridges State 1--;.=< so arid surrounding 

leases, the fitate 0 and the State J and f i n a l l y tne State I I . 

j Woulc you pleane now ster> t o the board behind the 

Commission taere and i n d i c a t e what has been marked as E x h i b i t 

i n t h i s hearing and ex v. l a i n the purpose and vhat i t represents 
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A Exhibit 1 i s an area map encompassing, I believe, 

the entire Vacuum field. I t has shown on i t a l l of the wells 

that have been drilled regardless of what reservoir they were 

completed in. I t shows the acreage operated by Mobil within 

the area of the map colored in yellow; the Continental State II 

35 lease colored in orange and the Marathon State McCallister 

lease colored in purple. The Bridges State lease i s found in 

this area here. I t covers some fifty-five hundred acres or so 

and blankets almost a l l of the Northern Nose of the structure. 

The general outline of the field follows this line here and 

the crest of the structure is in the vicinity of the Phillips 

Hale lease in Section 35 and Mobil's 1 lease in Section 36. I t 

f a l l s to the North and the South from that point. There i s 

also structural relief to the East and West in this area where 

the Northern Nose plunges off the anticline and Mobil's property 

i s , for the most part, situated on that Nose. 

Q Well, I take i t that that exhibit shows the area of 

the waterflood presently being operated by Mobil? 

A Yes, s i r . The map has identified on i t the injection 

wells that Mobil operates according to the legend and currently 

takes in a l l of the acreage from the extreme North end of the 

Bridges State lease in Section 3 down to about the mid-point 

of Section 26 on the South — approximately the South half of 

Section 26 and only the North row of wells in Section 25 are 
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currently in the waterflood, 

Q What is your area of specific responsibility with 

reference to the waterflood being operated by Mobil? 

A I am the Project Engineer on this waterflood. I 

took i t over in 1967 about the time that i t was undergoing a 

major expansion from the old Pilot Flood that started in 1958. 

Q Now, would you please refer to what has been marked 

as Exhibit 2 and explain what i t is and i t s purpose. 

A Exhibit 2 is the map shown here. I t i s intended to 

identify a l l of the San Andres wells that have been drilled in 

and around the Bridges State lease. You might note that 

Exhibit 2 i s just a blown-up, a larger scale map of the Bridges 

State and surrounding property. I t doesn't take in the entire 

Vacuum field as does Exhibit 1. 

I have color coded on Exhibit 2 in red circles the wells 

that are apparently completed in or producing from the San 

Andres formation. Color coded in blue are the wells which I 

have identified in this area a3 having been formerly completed 

in the San Andres formation and recompleted at another time in 

some otner zone or in one or two cases I believe the wells 

have been plugged. I wanted to identify those San Andres wells 

because there are many re3ervoir3 on the vacuum structure and 

there are a lot of twin wells shown on the map that are com

plete in other zones. This w i l l afford some basis for deterroin-
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ing where the Can Andres production a c t u a l l y i s . 

Q ,7c 11, the San Andres i s tho subject of the water-

f l o o d operated ay Mobil at tii e present time. 

A Yes, s i r . The only waterflood *e aave underway i n 

the Vacua;-.: f l u i d now i . i i n tn-3 Saa Andres formation. 

Q .,'culu you r e f e r now uo wnat has been markeu as 

E x h i b i t 3 aad eaplain t h a t e x h i b i t and i t s purpose. 

A exhibit 3 covers the same area a;5 Lxhibit 1. I t 

also :ias soae wells c i r c l e d aad colore^, identified according 

to the legend. This map shows only the water injection wells 

in Mobil's L'an Andrea waterflood. I t dhow* in red the original 

six water injection • wel i s that water was started into in 

Decer.ber of 135rj i a the old P i l o t Flood. Adjacent to the Pilo t 

are two wells colored i n urown whica w.„re injection wells 

converted in 19«3 in an expansion of the P i l o t £lood. The 

next expansion of tae Flood took place in 1367 ana inducted a l l 

of tae wells th^t ctr« on t«.ia ; iap colored in eitner green or 

orarije. lie cause i t takeu sou-*, time to i n s t a l l the f a c i l i t i e s 

necessary tc waterflood, that i a tae injection l i n e s , necessary 

gathering l i n e s , tat. pumpu to pump- tne water ane a l l , way, i t 

developed taat we were a;.i _ to put JC; .U of the Wtlis on i n 

jection a l i t t l e e a r l i e r than the -others in th« 1367 expansion 

and the wviis taat wo started water into f i r s t are identified 

in green acre. ,.e injected into ti.oso beginning in i<ay of 1967 
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and the wells colored in orange we began water into as those 

f a c i l i t i e s were completed in October of 1967. At the end of 

the 1967 expansion we had a l l of our developed acreage in 

Sections 13, 14, 23 and 22 and part of 24 under flood. 

In 1968 we drilled another injection well No. 127 here 

and put i t on. In 1968 we bought the Phillips Petroleum Santa 

Fe 10 from them in 1968 and put i t on injection here and about 

the same time we put our State G No. 3 on injection. We were 

actually prepared to inject into State G No. 3 at the time 

of our '67 expansion but we had reason to believe at that 

time that there was a unit going to go to the East here which 

was then and i s now being expedited by Phillips and we had 

developed some co-operative plans for injection along the 

common line between our property and Phillips and we were 

intending to delay injection into No. 3 until the Phillips 

unit went into effect. As i t developed, Phillips ran into 

some trouble somewhere and was unable to get the unit formed 

at that time, so we went ahead and converted and started water 

into G-3. 

The next expansion that we undertook was the one that 

finally precipitated this hearing today. On June 10, 1970 

there was a hearing before the Commission for the purpose of 

considering Mobil's application to expand waterflooding 

operations on their Bridges State lease to include the balance 
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of the acreage on the South enc. That would include a l l of 

our acreage on Section 25, 26 and 27. Also at that time we 

asked that our original waterflood order for the Bridges State 

lease be amended so as to allow further expansion by adminis

trative action. Following the hearing the Commission granted 

that request along with modified, I'd say, partial approval 

of the remainder of the application and since then we have 

converted and started water into these wells colored light 

blue on the extreme North end of the lease. The wells on the 

North end are a l l co-operative injectors with the Yates 

Brothers that have formed a unit. I t i s not identified on 

this map, but in general the acreage North of the Bridges State 

Lease there i s productive in the San Andres, i s now within a 

unit operated by Yates and I understand they are in the 

process of converting their wells. 

The injection wells we wanted to use and ask for per

mission to use in the June 10th hearing that the Commission 

denied us authority to use are Bridges State No. 29; a new 

injection well that we propose to be drilled one hundred feet 

from our lease line — that i s 560 feet South of the producing 

well No. 26 to close up that pattern; Bridges State No. 15, 

No. 25, No. 14 and another well that we propose to d r i l l 

330 feet from tiie lease line in the location of Section 25. 

Our request at that time was for authority to inject into any 
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of the o i l bearing porosity that we had or might find in the 

San Andres formation. We encountered substantial opposition 

to that application by both Continental and Marathon, operators 

of the orange and purple colored leases here, and I viewed in 

part or to a major extent because of the ample reserves that 

.Marathon has demonstrated underlies this property in the 

lower San Andres and the ample reserves that Continental thought 

i t probably had in the lower San Andres. Now, we recognize — 

I recognize that there are substantial reserves in the lower 

San Andres and know that the lower San Andres i s much more 

prolific as you proceed South on the Vacuum structure. 

In part, in an effort to avoid some of the controversy 

with respect to our injection along the South line and also 

because Mobil's reserves are really in the upper San Andres 

where we have got almost a l l the o i l we have produced on the 

Bridges State lease, we have decided to eliminate a portion 

of the request that we formerly made and at this time ask the 

authority to inject into the same wells that I just identified 

with one exception in Unit E of Section 25. We are proposing 

at this time that these wells be authorized as injector into 

the upper San Andres pay only, having the lower San Andres 

plugged off in some acceptable way because I believe that i t 

i s necessary for us to inject into the lower San Andres in 

Unit E of Section 25 i f we are to produce enough o i l out of 
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that pattern to justify drilling the extra well which would 

encompass the lower San Andres and I have decided not to 

recommend to my management that we d r i l l that well and am 

relying now on utilizing former San Andres well No. 13, that 

which i s approximately 660 feet from the West line and 660 

feet from the South line of the lease; the West line of 

Section 25 and the South line of the lease that i s Marathon's 

lease North line and recomplete that well in the San Andres 

at such time as the well bore becomes available. 

You wi l l note from the nap earlier introduced, Exhibit 2 

or 3 — Exhibit 2 — that No. 13 has been recompleted from 

the San Andres into some other zone. I t i s a Blinbry well 

now and by my estimate has some three to five years to go 

before i t w i l l deplete i t s Blinbry reserves. 

I would like the Commission to grant authority, as a 

result of this hearing, for Mobil to inject into well No. 13 

into the upper San Andres at such time as the well bore be

comes available; that i s after the Blinbry reserves are 

depleted. 

Q As I understand you, Mr. Kelly, you are now asking 

the Commission to grant authority to inject only into the 

upper San Andres insofar as those injection wells proposed 

located on the South end, the extreme South end of the Bridges 

State lease? 
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A Yes, s i r , with respect to the Southern most row of 

wells only. We have the lower San Andres open in some of the 

other wells that are already in use for the North lease. I 

think there are some o i l reserves under the Bridges State lease 

in the lower San Andres, but except on the extreme South end 

of the lease I think they are somewhat speculative and I am 

not really sure how much we wi l l get out of there. I do know 

that almost a l l of the o i l we have made on the property has 

come from the upper San Andres and I regard i t a3 imperative 

that we enclose this Flood on the South side and in order to 

enclose i t and get the o i l that I really think that we have, 

that I am sure we have on these properties, I would modify 

the application, amend the original application and ask 

authority now to inject into those locations set out on 

Exhibit 3 in triangles, into the upper San Andres only. 

MR. MORRIS: I f the Commission please, may I inter

pose an objection at this point that the witness has stated 

here that he wishes to amend the application that i s pending 

before the Commission at this hearing which i s , of course, 

an admission that this i s not a De Novo hearing from the 

original application but is in effect a new application to 

this Commission. We would suggest to the Commission that 

this De Novo hearing go no further and that the matter be 

referred to Examiner for an i n i t i a l hearing in this matter. 
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MR. SPERLING: Commission please, the relaxation of 

the original i f that i s a good word — of the original 

application certainly i s not an expansion of anything that 

was requested at the i n i t i a l hearing. We fe l t that in view 

of the opposition which has arisen at the time of the other 

hearing that some points had been made by that opposition and 

this i s an attempt to meet that opposition in a fair way. We 

do not think that this i s a jurisdictional question at a l l . 

The Commission has before i t the action taken by the original 

Examiner. I t also has before i t the statement of the witness 

at this time concerning the proposal now made which i s in 

recognition of the points made at the previous hearing. We 

do not believe that this constitutes a new application since 

i t involves identical wells, the identical formation, the 

identical flood i s that which was the subject of the prior 

Examiner hearing and we think that in view of that, that the 

Commission i s perfectly justified in going ahead and hearing 

this De Novo as requested. 

MR. PORTER: Mr. Kellahin, as counsel for the other 

party in this case would you care to comment on the motion 

by Mr. Morris? 

MR. KELLAHIN: Commission please, we feel that 

technically speaking Mr. Morris' objection i s well taken. 

Continental Oil Company, however/ feels that the proposed 

change in the application i s at least a step toward improving 
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the situation to which we had objected and for that reason 
we have no serious objection to the change. 

MR. MORRIS: May I address the Commission again 

on this point, please? 

MR. PORTER: Yes. 

MR. MORRIS: Mr. McAdams has pointed out to me that 

the change that we encounter here in the application i s 

prejudicial to the position of Marathon in this matter in 

that we have prepared our evidence in this case to meet the 

thrust of the original application in this case. Now we learn 

that — we have had no advance warning of this at a l l — we 

learn that the application in effect i s changed and that the 

evidence that we have prepared here, which you would ordinarily 

prepare on a De Novo case, does not directly meet the thrust 

of what we understood the application to be. 

Now, this i s prejudicial to us because i f this matter 

were to be f i r s t considered in an Examiner hearing, then the 

party adversely affected — whether i t be Mobil or whether i t 

be Marathon — would have the right to apply later to the 

Commission for De Novo hearing i f that should be necessary 

and I think that i t runs afoul of the procedures that have 

been established for operating the Examiner hearings before 

this Commission and the De Novo hearings to permit an appli

cant to come in at a De Novo hearing and substantially change 

his application as Mobil has done in this case, so i t i s not 
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simply a matter of t h i s case either being heard by the Com

mission or by an Examiner — we feel that our righ t s w i l l be 

substantially prejudiced unless t h i s matter i s assigned to an 

Examiner and we renew our motion that the matter be referred 

to an Examiner at t h i s time. 

MR. PORTER: Mr. Morris, i n other words, you s t i l l — 

your c l i e n t s t i l l objects to the proposal as made by the 

applicant, as modified by the applicant? 

MR. MORRIS: That i s correct. Now, as Mr. Kellahin 

stated, i t i s not as onerous as th e i r o r i g i n a l application, 

but we s t i l l object to i t and we believe that we can demonstrate 

that waste w i l l occur and that our correlative r i g h t s w i l l be 

impaired by the application i n i t s modified form. 

MR. PORTER: So i f the Commission should grant your 

motion and should dismiss t h i s case and i t were referred to 

an Examiner — called up again — then we would have to go 

through the same procedure that we have already. In other 

words, we'd have another Examiner hearing; we'd have the same 

objections, maybe not to the same degree and probably — I 

don 11 know what the results might be before an Examiner, 

of course — I can't guess what his recommendation would be 

or what the reaction of the Commission would be — 

MR. MORRIS: Well, that i s true, Mr. Porter, but 

the only reason we object to the Commission continuing and 
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j u s t going ahead and hearing the case i3 that we are — the 

application has been so substantially modified that i t i s a 

new application. I t i s a new application and we should have 

the two-step procedure available to us i n the event that as 

the r e s u l t of an Examiner hearing further De Novo hearing 

should become necessary. As a new application I don't think 

that Mobil could say that i t was being — that i t s r i g h t s 

were being impaired by having to follow the normal procedures 

for new applications of t h i s type. 

MR. SPERLING: I can't agree with Mr. Morris that 

i t constitutes a new application. I know of many instances 

where the r e l i e f sought has been reduced i n hearings before 

Examiners and t h i s Commission. I f we were seeking r e l i e f which 

went beyond the o r i g i n a l application, that would be one thing 

and I can certainly understand the claim of prejudice i n that 

instance. I cannot understand any claim of prejudice i n t h i s 

instance when the r e l i e f sought i s less than that which was 

o r i g i n a l l y sought, having i n mind the position of Marathon, 

and I can't agree with Mr. Morris that t h i s indicates a new 

application. 

We have exactly the same subject matter, exactly the 

3ame waterflood involved and I cannot see, i n the presentation 

of evidence, how the r e s t r i c t i o n of the l i m i t s of the hearing 

i n t o i n j e c t i o n into one portion of the San Andres as d i s t i n 

guished from the two constitutes prejudice. 
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MR. PORTER: Mr. Morris, the Commission w i l l over

rule your motion or deny your motion and continue with the 

case. 

Q Mr. Kelly, I have some difficulty in recalling where 

we were, but I think we were on Exhibit No. 3. Have you fin

ished your discussion of the information contained on Exhibit 

No. 37 

A I believe so, s i r . I had just completed to point 

out to the Commission which wells i t i s that we are asking 

for authority to inject into; the locations that were not ap

proved as a result of the June 10th hearing and also pointed 

out that we are restricting our application at this time from 

down to injection into the lower or the upper San Andres only 

whereas in the f i r s t instance we had asked for permission to 

inject into both the upper and the lower. 

Q Let me ask you this, Mr. Kelly, for the record, do 

the lower San Andres and the upper San Andres represent sep

arate reservoirs insofar as classification by the Commission 

is concerned? 

A All of the San Andres o i l i s , according to my under

standing, regulated by the Commission as a common field or 

common source of supply. I t i s a fact in my opinion — and I 

wi l l have some evidence to introduce on i t at a later time — 

that there i s geological separation between wnat I identify 

as upper San Andres and lower San Andres pay within the vicinity 
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of the Bridges State lease in this waterflood in the offset 

leases and that there i s no interchange of fluids between 

those zones except perhaps in well bores which have both zones 

open to production. 

Q Well, insofar as the flood as i t presently exists 

i s concerned and including the most recent expansion granted 

by or following the June 10th hearing, there i s no distinction 

as between the lower and the upper San Andres, i s there? 

A I f I understood your question correctly, the answer 

i s "No". I t i s one o i l field, one reservoir as prorated by 

the Commission. 

Q Now, would you proceed to a discussion of Exhibit 4 

and what i t shows. 

A Exhibit 4 i s a plat which shows the same area as 

Exhibits 2 and 3. I t shows the injection wells, currently 

active injection wells on i t in the same way — also the 

Marathon and Continental tracts colored in the same way. On 

the South end of the Bridges State lease there i s an area 

that i s colored red on this map. That area represents the 

Bridges State acreage which l i e s beyond the affect of an en

closed pattern flood by virtue of the Commission's decision 

pursuant to the June 10th hearing. In other words, whereas 

the acreage to the North w i l l be influenced by a closed pattern 

Five Spot Flood, the acreage to the South in the red area w i l l 

portion of this map? 

A Yes, s i r . There are approximately 730 acres colored 

red on the map. 

Q Have you computed in barrels the number of reserves 
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be influenced generally by a one-way push flood. In general, 

the injection w i l l be taking place to the North and the flood 

w i l l be pushed toward the South, under the order that we now 

have. 

Q Well, the red area then represents the area of pos

sible recoverable o i l reserves by secondary methods assuming 

a closed Five Spot Flood pattern, i s that correct? 

A Yes, s i r , The red acreage i s what in effect could 

be swept of i t s recoverable waterflood reserves by Mobil i f 

i t were to be assumed that the flood could be expanded onto 

the South so that the patterns would be enclosed and i f i t 

could be further assumed that we could have lease-line co

operation around the South side. Where you have lease-line 

co-operation in a waterflood there i s generally acreage, 

floodable acreage given up by one operator in favor of the 

other, but i t balances out over the extent of the lease-line 

such that we would, i f we did have co-operation around the 

South side, we would end up with equivalent of this red acre

age floodable in a closed pattern flood. 

Q liave you computed the acreage area of the red colored 

portion of this map? 

A Yes, s i r . There are approximately 730 acres colored 

red on the map. 

Q Have you computed in barrels the number of reserves 
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underlying that red area? 

A Yes, s i r . Using the techniques that I generally 

use in computing waterflood reserves I have estimated that 

the red area i s underlying by 1,656,000 barrels of recover

able o i l by enclosed pattern flooding in the upper San Andres 

only. 

Q Well now, how did you make those calculations — 

what information did you use in arriving at that figure? 

A I employed some rock and fluid properties that I 

have carried in my f i l e s as the proper test of the San Andres 

in the vicinity of the Bridges State lease. A great many 

wells on the extreme North end of the lease have been cored 

as the most of the other wells were drilled earlier in the 

late 1930's and 1940*s at a time when there wasn't much core 

and well logging going on. The average values that have been 

computed from the core analysis of wells that we have cored 

comes to about eleven percent porosity in the upper zone. 

Some other work that we have done indicates the water satura

tion i s about thirty-six percent and some information that we 

have developed on the fluid properties indicates that the o i l 

was i n i t i a l l y under-saturated and had a volume factor of 1.26. 

These are some of the conditions that went into the computation 

of those reserves. 

Q Have you prepared exhibits which reflect those 
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calculations? 

A Yes, s i r . Exhibit 4-A i s a sheet containing the 

basic assumptions that I have made in computing waterflood 

reserves for Mobil a l l over the Bridges State lease and the 

equations that I used to develop those reserves. 

Stated broadly, the technique employed was to measure 

or I w i l l say estimate the net pay volume, the reservoir 

volume of the rock from the Isopachus map which I w i l l intro

duce later, and calculate the o i l saturation remaining in 

that reservoir rock at such time as the wells had produced 

whatever accumulative o i l they were indicated to produce at 

the control points — in this ca3e i t i s July 1, '70, at 

the start of the flood — and to employ simple material balance 

equations to estimate the recoverable o i l , waterflood o i l 

within an enclosed pattern in that acreage, under that acre

age, utilizing the beginning o i l saturation indicated. I 

might observe that I have used a volumetric sweep efficiency 

of seventy percent in the Five Spot Flood that we have here. 

I think 1 have seen some information or former performance 

developed in the more mature parts of the flood to indicate 

that we are going to recover reserves of a magnitude that 

would substantiate a seventy percent volumetric efficiency 

and a twenty-five percent residual o i l saturation within the 

flooded out area and a five percent residual gas saturation 
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in the flooded out area. These are the basic assumptions that 

I have made. 

The calculations of the reserve for the red area i s 

summarized in Exhibit 4. 

Q So Exhibits marked 4-A and 4-B contain the basic 

assumptions and the calculations which causes you to arrive 

at the estimate of recoverable reserves under the red area 

as being 1,656,150 barrels? 

A Yes, s i r . Exhibit 4-A contains the assumptions 

and equations. 4-B contains the calculations with specific 

regard to the red area on Exhibit 4. 

Q Well now, I assume that since you have stated that 

the red area represents tiie recoverable reserves, based upon 

a closed pattern, that you have made seme investigation of 

the affect of a closed pattern as against an open flood pattern 

on the recovery of those reserves, i s that correct? 

A Yes, s i r . I believe that I have a good estimate of 

closed pattern reserves for the red area because the order 

that we are operating under now in this flood does not permit 

the flooding of the red area in the manner that I assume would 

take place in the calculations in Exhibit 4-B. I f e l t obliged 

to find a reasonable basis for determining the waterflood 

reserves that we are actually going to recover from that area 

i f we are required to operate under the order that we now 

have. In order to do that I went back to well performance of 
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wells around the old Pilot Water Flood up in Sections 14 and 

23. That Pilot Flood area i s shown on Exhibit 5 and I have 

the producing wells whose performance I analyzed separate, 

encircled in red on that map, and I have the injection wells 

that were influencing them circled in blue. There are some 

red shaded areas on Exhibit 5 which schematically represent 

what I estimate to be the approximate floodable area between 

the injection wells and the producing wells whose performance 

I analyzed. 

Those producing wells are Bridges State wells No. 57, 

Ho. 10, No. 55 and No. 54. A l l of those wells during the 

Pilot Flooo were subject to a one-way push and this i s sub

stantially what we w i l l have on the South end of the lease, 

so I reasoned that i f I could determine what proportion of 

floodable area would be effectively flooded in a one-way push, 

that I could, by analogy, apply those data to the area to the 

South and come up with a reasonable estimate of the one-way 

push reserves for the South end of the lease. 

Q Well, would you refer now to what has been marked 

as Exhibit 5-A through 5-D and explain what those analyses 

and calculations represent with reference to Exhibit 5. 

A Exhibits 5-A through D are sheets showing the cal

culations involved in analyzing the performance of each of 

the producing wells around the old Pilot that I just enumer

ated. 5-A i s the analysis for Bridges State well No. 10; 
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5-B for well No. 54; 5-C for 55 and 5-D for No. 57. I w i l l 

summarize the calculations for well No. 10 and state the cal

culation i s the same for the other three wells. Well No. 10 

i3 found 1,320 feet South of the injector which I believe 

floods the well No. 31. Previous to the time that well No. 10 

experienced response to injection in No. 31 the pattern that 

i t was producing from had produced 297,000 barrels of o i l , 

approximately. I allocated the cumulative o i l to the pattern 

in this manner. What I was attempting to come up with in the 

f i r s t place was a closed pattern waterflood reserve for the 

pattern that No. 10 produces from to see what maximum we'd 

get under or what we'd ordinarily get under closed pattern, 

so I allocated the one-fourth of the cumulative o i l from each 

of the corner injectors; Bridges State well 6, 7, and 31 and 

the Amerada State V-A No. 3 and added to that the cumulative 

o i l to January 1, 1964, for well No. 10. That came to the 

297,000 barrels. 

From the Isopach map I determined that there were 2,850 

acre feet within that eighty acre pattern described by the 

four injectors and one producer. Dividing the production by 

the reservoir volume i t i s indicated there i s a recovery, a 

primary recovery to January 1, 1964 of 104 barrels per acre 

foot. When that is compared with the o i l i n i t i a l l y in place, 

433 barrels per acre foot, i t can be seen that twenty-four 
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percent of the o i l in place, i n i t i a l l y in place in that pattern 

had been produced to that time. Depletion to that extent w i l l 

yield an o i l saturation at the start of the flood within the 

pattern of 40.5 percent which w i l l , using the basic assump

tions that I have set out in Exhibit 4-A, wil l give forty-

three barrels per acre foot waterflood reserves for that 

pattern. 

I have the production curve for well No. 10 that I w i l l 

offer in a moment. I t shows that No. 10 had, early in 1964, 

experienced a response to the waterflood that i t went through 

a typical response period, then began a decline and was approach

ing the economic limit at the time that the 1967 expansion took 

place. Extrapolation of that observed decline to the economic 

limit w i l l give No. 10 well actual and projected waterflood 

o i l of 13,112 barrels in a one-way flood situation. That i s 

the equivalent of recovery, closed pattern recovery from 8.6 

acres — in other words, about ten percent of the eighty acre 

pattern or about forty-three percent of the area that I 

interpret to have been flooded out by the injection of the 

well between 31 and 10. I t i s a l i t t l e bit d i f f i c u l t in a 

direct line drive situation as i s the case between 31 and 

producing well 10 to come up with floodable acres. I think 

i t i s a l i t t l e bit elusive because there aren't any side borders 

on i t , but I determined certainly that there are twenty 
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floodable acres between tiie injection wells in the staggered 

line drive configuration that producing wells 57, 55 and 54 

were controlled by in the old Pilot Flood because I went on 

to determine that 54, 55 and 57 had also recovered the water-

flood o i l from the vicinity of eight to nine acres — that i s 

most probably well No. 10 had been influenced by twenty flood-

able acres also. The numbers came out so close that — we 

were so consistent that I concluded i t must have been about the 

same magnitude of floodable area. 

The effective acreage flooded to well No. 54 i s set out 

on Exhibit 5-B as 8.1 acres,- for No. 55, 7.9 acres and accord

ing to the reports for No. 57, 17.4 acres. Well, I calculated 

57. I had run through the other three wells f i r s t and got 

3uch close agreement I was surprised when I came up with 

seventeen acres for No. 57, so I went back and analyzed the 

well tests that we had accumulated on the well through the 

response period and I determined that wc had reported to the 

Commission quite a lot more production for well No. 57 during 

1965 and '66 than I thought i t could possibly have produced. 

The well tests during that period v/ere quite a lot less than 

actual production reported so I went back and estimated the 

production tnrough the same period for well 57 based upon the 

v/ell tests that we had and we were taking a lot of them at that 

time and I estimated that the well had actually produced some 
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27,000 barrels before reaching i t s economic limit — 27,:>75 

barrels before reaching i t s economic limit in the one-way push 

flood rather than the 53,000 barrels we had reported to the 

Commission. 

The 27,000 barrels i s the equivalent recovery from nine 

acres, so finally I decided that I had very consistent results 

from a l l four wells and i t i s on the basis of this performance 

that I have, by analogy, estimated the recoverable reserves 

from the South end of the lease in the one-way flood. 

Q Well, your explanation of what you did appears at 

the bottom, of Exhibit 5-D, I take i t ? 

A Five-D — you are speaking with respect to No. 57? 

Q Yes. 

A The bottom of Exhibit 5-D, yes, s i r . 

0 Do you have any further comment on that? 

A No, s i r . 

Q Now, you made earlier mention of production curves 

in connection with your explanation of Exhibit 5 as well as 

5-A through D. Would you now refer to those curves which have 

been marked 5-E through 5-H, I believe. 

A Exhibits 5-E through 11 are the production curves 

representing o i l produced over the period from 1957 forward 

by each of the wells that I analyzed around the Pilot. In 

numerical order, 5-E i s for well No. 10; 5-F i s for well No. 54; 
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5-G i s for well No. 55 and 5-H i s for No. 57. These curves, 

incidentally, do reflect the o i l production that was reported 

to the Commission and I have pointed out why I think the curve 

and the production for well No. 57 i s in error. 

Q All right now, would you refer to Exhibit 6, please, 

and explain what i t shows and i t s purpose. 

A Exhibit 6 shows connected with red lines — i t i s a 

plat — i t shows connected with red lines the injection wells 

that i s the Southern most row of enclosed pattern that we have 

in the current flood. I t shows colored in blue those patterns 

that w i l l , under the Commission's current order, be influenced 

by what I describe as a three-way push in further operations 

in this area. The red area on Exhibit 6 i s the area that I 

interpret w i l l be influenced only by a one-way push and the 

green area i s that which li e s outside of the effective pro

ductive area of Mobil's last row of producing wells on the 

South side of the lease in this flood, by this flooding method. 

Q Well, Exhibit 6 then represents your calculations of 

the sweep efficiency of the various colored areas under the 

existing order, i s that correct? 

A Yes, s i r . The legend shows the estimates that I have 

made for those various colored areas. For example, the red 

area which I interpret w i l l be subject to a one-way push flood 

I have assumed, for purposes of making reserve calculations 

for i t , that one-half of the closed pattern recovery o i l w i l l 
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actually be recovered. I might note that the average data, 

average performance of the wells around the P i l o t Flood that 

I analyzed indicated some forty-two percent of the recoverable 

closed pattern recoverable o i l from the floodable area would 

be recovered. For purposes of si m p l i c i t y i n t h i s reserve cal

culation I have ju3t assumed instead of forty-two percent i t 

would be f i f t y percent. I have not analyzed any performance 

on wells with a three-way push, but ray logic t e l l s me that a 

well -- a producing well subject to a three-way push ought to 

recover more o i l than a well that i s subject only to a one-way 

push. Also I don't believe that i t w i i l recover as much of 

the floodable o i l as a well that i s subject to a four-way 

push that i s enclosed on a l l sides, so I have made the assump

tion for the blue areas that w i l l be influenced by i n j e c t i o n 

on three sides that they w i l l recover an amount of o i l which 

i s halfway between the closed pattern recovery and the one

way push assumed recovery of f i f t y percent. I n other words, 

I have assumed that the blue areas would give up to our pro

ducing wells three-fourths of the floodable closed pattern 

reserves i n those areas. 

Q having explained your reasoning and logic with 

reference to the pattern under the existing order, did you 

make some calculations as to reserves under those conditions 

as contained within the respective areas? 
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A Yes, s i r . I have made some calculations of those 

reserves and they are set out on Exhibit 6-A. From the Iso-

pachus map I determined the net pay volume beneath each of the 

areas, the blue area and the red area, and subjected those 

areas to the percentage recovery factor that I have assumed, 

seventy-five percent for the blue area — one-half — fi f t y 

percent for the red area. After having determined the current 

o i l saturation in that area by the same technique that I 

employed over here originally where I estimated that the closed 

pattern waterflood reserve was sixty-one barrels per acre foot, 

I determined that the blue areas should give up 265,000 barrels 

of waterflood o i l . 

Q That i s the three-way push. 

A Yes, s i r . The blue area. That w i l l be subject to 

a three-way push. I t w i l l give up 265,000 barrels of water-

flood o i l . I have a l l the red area subject to one-way push 

w i l l give 472 barrels of waterflood o i l , giving a total re

covery to Mobil, I believe, of 737,490 barrels from the area 

that i s colored red on Exhibit 4 and which i s the sum of the 

red and the blue areas on Exhibit 6. Mobil w i l l not recover 

any o i l short of lease-line co-operation from the area colored 

green. That o i l w i l l be pushed outside the drainage area of 

those wells as the water invades from the North and I believe 

quite a lot of i t w i l l be pushed across the lease-line to the 
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South. 

Q have you made a calculation as to the volume of that 

green area, that is the volume of o i l which i s unrecoverable 

by Mobil? 

A I have estimated the volume of closed pattern re

serves for the red area on Exhibit 4 that would not be recovered 

by Mobil in pursuing the flood under the current orders and 

that volume i s 918,660 barrels. In other words, of the 

1,656,000 barrels I think are recoverable from the South end 

of the lease outside the closed patterns that we now have, I 

believe 919,000 barrels -- in round numbers — w i l l be pushed 

outside the drainage area of Mobil's wells and we wi l l get a 

much smaller quantity than we had there to start with — less 

than half. 

Q Do you have any further comment on Exhibit 6-A? 

A I might observe i t would oe my opinion that short 

of some 3ort of co-operative flood being worked out across the 

South line of the lease a good share of that 918 or 919 barrels 

w i l l be lost forever. I don't believe anybody w i l l ever get 

i t . I f I assume that Mobil's flood i s carried to i t s con

clusion in this way as shown on Exhibit 6 and our wells finally 

water out, I don't know what we wi l l do — whether we w i l l 

probably plug them — that i s what we ordinarily do. 

There wi l l be a corridor 1,320 feet wide between our last 
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row of production wells and Continental's North row of pro

duction wells and the same thing with respect to Marathon — 

there w i l l be a 1,320 foot corridor a l l around the South end 

of the lease there. That i s short of some sort of co-operative 

flood being worked out where maybe in fifteen or twenty years 

they finally want a waterflood in the upper zone where tney 

can use some of Mobil's wells to do i t with. I think that 

o i l w i l l be lost forever. I don't believe anybody would have 

a prayer of getting i t . 

Q Now, refer please to what has been marked as Exhibit 

No. 7 and explain that exhibit and i t s purpose. 

A Exhibit 7 shows once again — i t i3 a plat of the 

same area as the previous exhibit. I t shows once again red 

lines connecting the Southern most row of currently enclosed 

waterflood patterns on the lease and i t shows green lines 

connecting the additional proposed injection wells that we now 

request tied into the pattern. I t shows colored in green, 

shaded in green, the area around the Bridges State lease that 

would not be effectively flooded of i t s reserves to Mobil. 

I f this application i s granted that i s the area outside the 

effective drainage area of the last row of producing wells 

under the configuration that we propose short of having lease-

line co-operation. 

Q Well, have you made a calculation using the same 
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method of reserve calculations concerning the volume of that 

green area, that i s the volume and barrels underlying i t ? 

A I have not done i t just that way. I have made some 

reserve calculations for the South end of the lease. I f I 

could assume that reapplication we are making here today will 

be approved and w i l l go on with the flood as I propose, then 

the addition of the enclosed patterns on the South side of 

the lease together with the one pattern which w i l l be subject 

to a three-way push and the one pattern which w i l l be subject 

to a one-way push, the remaining acreage having been enclosed 

by the injection wells, that probably w i l l recover a total 

from the South end of the lease of a 1,362,000 barrels. That 

is the sum of the recovery from a l l three areas which would 

result in only 294,000 barrels being pushed outside the control 

of our producing wells, some of which I should suppose would 

make i t to the lease-line. 

Q 'Well then, in effect that presents a contrast of a 

loss of or a leaving of some 295,000 barrels as against 

918,000 barrels, i s that right? 

A Yes, s i r . I t i s the difference between Mobil giving 

up 294,000 barrels of recoverable o i l beneath i t s lease in 

the configuration set out in Exhibit 7 and 919,000 barrels 

in the configuration as set out in Exhibit 6. 

Q In other words, Exhibit C i s representing the present 
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order and i t s effect and Exhibit 7 i s representing the proposal 

made by Mobil at this time and i t s effect? 

A Yes, s i r . 

Q Now, you have made reference in the course of describ

ing your calculations and the basis therefore to an Isopachus 

map. Refer to Exhibit 8 and describe what that i s . 

A Exhibit 8 i s the Isopachus map that I have used for 

purposes of estimating waterflood reserves over the Bridges 

State lease including the South end of the lease. Yes, s i r . 

Q And that data i s based on what -- where did you re

cover the data for the preparation for the Isopachus map? 

A The Isopach i s based on several types of data. For 

the most part i t i s based on well logs. I pointed out earlier 

that most of the San Andres wells in this area were drilled 

a long time ago. Starting in the late — well, I believe the 

discovery well was drilled in 1927 and development followed 

that. They were not logged by the methods that are used today. 

There was usually a sample log available on the wells, sometimes 

a drilling time log, something of that nature, but no well 

surveys. Because production has been found in deeper zones 

in recent years and there has been a lot of drilling going on 

the last few years to get that production, why, we have re

cently come into quite a lot of well log data which covers 

most of the area concerned here. Those logs were generally 
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the basis for this Isopachus map. There are a few cases where 

we had core data which corroborated the log data and confirmed 

the net pay that was present in the upper San Andres. I might 

also point out that Exhibit 8 i s an Isopachus of the upper 

San Andres and i t doesn't take in the lower San Andres. 

MR. SPERLING: Mr. Porter, we have got a couple of 

rather large exhibits to put up. This might be a proper 

time to take a recess, i f you would be so inclined. 

MR. PORTER: We w i l l take a ten minute break. 

(Whereupon there was a short recess.) 

Q Mr. Kelly, you are the same Mr. Kelly who was 

testifying prior to the recess? 

A Yes, s i r . 

Q At the time of the June 10th hearing, June 10, 1970, 

at which the matter which i s the subject of this hearing was 

f i r s t considered, there was reference to high water production 

having been experienced by Mobil in the early stages of i t s 

waterflood project in the Northern portion of the Bridges 

State lease. Do you recall that testimony? 

A Yes, s i r . I offered some of i t and I believe there 

was another witness or two that commented on i t . 

Q Now, for the record in this hearing, would you please 

relate what Mobil's experience was in that regard? 

A In and around the Pilot Flood — vou can't see anv 
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of i t up here now because they are covered up, but in and 

around the Pilot Flood in Section 14 and 23 and finally in 

the expanded area which we took into flood in 1967 a good 

many wells, producing wells, did experience water response. 

Almost contemporary with water response, in some wells the 

oi l production showed up f i r s t and in a month or two or 

perhaps six months later the water production showed up. 

In some wells the i n i t i a l response was a kick of fif t y or 

seventy barrels of o i l and fifty or seventy barrels of water 

per day. 

We have recognized this problem from the early time of 

the flood. I t showed up in the Pilot Flood and when we ex

panded the flood in 1967 i t showed up again. I t was of interest 

to us to find the reason for this early water production that 

was showing up and so we started to analyzing the various 

data that we had on the wells and we began to see a correla

tion between early water production and certain characteristics 

that we could identify in the wells, We have prepared some 

geologic cross sections that are intended to illustrate what 

I believe i s taking place in those areas where we do experience 

high water production at an early time. 

Q Lets identify for the record what has been marked 

as Exhibit 9, which I believe i s an indication of the line 

of cross section which w i l l be covered in the course of the 
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explanation of Exhibits 10 and 11, I believe there are only 

three copies of that l i n e of section which has been presented 

to the Commission. 

A Yes, s i r . We j u s t have three copies of that pl a t 

which has been marked Exhibit 9 and i t shows the lines of 

two sections, two cross sections drawn on i t . I believe a l l 

three of those maps are i n the Commissioner's packet. 

Q Well, i s n ' t i t true, Mr. Kelly, that on Exhibits 10 

and 11, which we w i l l got to i n a moment, the l i n e of section 

i s shown on the exhibit i t s e l f ? 

A Yes, s i r . In a reduced area quad on each cross 

section the l i n e of section i s shown. 

Q Well, we w i l l assume that we have established what 

the l i n e of section i s by Exhibit 9 which w i l l , of course, be 

a part of the o f f i c i a l record, and for the purpose of your 

explanation now of Exhibit 10 would you please refer f i r s t to 

that l i n e of section as reflected on that exhibit and then go 

to tne exhi b i t i t s e l f and explain what i t shows with the 

re l a t i o n to your previous explanation concerning the experience 

of Mobil with early water production at some stage i n the 

flood? 

A Exhibit A — I beg your pardon — Exhibit 10 i s a 

log cross section, AA prime, which extends i n an East-West 

dire c t i o n beginning on the East — I beg your pardon — 
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beginning on the West in Mobil's Bridges State No. 135 and 

ending on the Bast in Mobil's Bridges State No. 88. This 

cross section utilizes five inch logs so as to more amply 

illustrate the point that I think i s significant. The partic

ular wells selected for this cross section were so chosen 

because we did have logs on a l l of them and because we had 

core analysis data on a l l but two of them. 

Plotted on the cross section on each log where the core 

analysis information i s available i s the data summary sheet 

out of the core report. For example, in well No. 135, the 

core data i s plotted along side the well log as i t i s in 

No. 78, in No. 74, in No. 79 and in No. 88. The core analysis 

in each of these wells show an interval of extremely high 

permeability as compared with the permeability of the rock 

above and below. This interval of very high permeability on 

the core analysis coincides with a zone of very high porosity 

indicated on the well logs. The permeability and what I c a l l 

the high permeability zone i s very high. I t ranges up to about 

1,700 millidarcies. The main body of the pay I find frequently 

has a much lower permeability in the order of a fraction to 

say 25 millidarcies, so the permeability within the high perme

ability zone i s very much greater than i t i s within the main 

body of the pay. The pay i s sort of thin up on the North end 

of tiie lease too. In this case the logs on AA prime section 
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show that most of the pay i s in the high permeability section. 

We have colored in red the interval which i s interpreted 

to comprise the high permeability section and in pale green 

the upper San Andres interval. That i s just ordinary pay above 

five percent porosity. This shows that throughout the East-

West length of the section that some portion of the high per

meability interval i s present. 

I might point out that there i s a well, Bridges State No. 

134, indicated on cross section A prime with a star above i t . 

This star i s indicated to show that this particular well i s 

common to both cross sections AA prime and BB prime. 

Q What i s the average thickness of this high perme

ability section in there that you have described — I think 

you referred to i t as being relatively thin. 

A Yes, s i r . I haven't computed the average thickness. 

I can see that the upper interval, the red interval on the 

West end of the section, looks like i t i s two or three feet 

in thickness there. The lower red interval i s perhaps four 

or five feet in thickness and you can see by comparison that 

i t maintains that approximate thickness until you get over 

into Bridges State No. 134 where the upper high permeability 

zone increases in thickness to about six feet and the lower 

zone to 3even or eight and that seems to follow on through the 

rest of the way — seven to generally nine feet in the lower 
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of the two high permeability zones. 

I t might also be worthwhile to note that the zone comes 

and goes. I t i s not present everywhere. Whereas, i t i s 

indicated to be present on the West of Bridges State No. 79 

in the upper zone, by interpretation of the log i t goes out 

as evidenced by the core analysis in the upper zone in wells 

79 and 88 on farther East, but the lower zone holds up through 

there and does extend between the wells, I believe. 

Q Now, by your reference to upper and lower zone, 

you don't mean to imply, do you, that this i s what you have 

classified in your previous testimony as the upper San Andres 

and the lower San Andres? 

A No, Sir. I am speaking of the two high permeability 

streaks that are evident in the upper San Andres interval on 

cross section AA prime. Sometimes a well will have one of 

them, sometimes the other. I t may even be that some of them 

wi l l have three such intervals. Sometimes they have none at 

a l l . In this case i t i s the high permeability interval i s 

present over a good portion of the North end of the lease and 

this simply illustrates that i t goes a l l the way across from 

East to West on the extreme North end. 

Q Now, having made that investigation and having 

correlated the data that you have described did you reach 

any conclusion with reference to the conducting of the water-
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flood project concerning the early water production that you 

experienced? 

A Well, on seeing data like this set out on exhibit — 

on cross section AA prime, I began to become suspicious that 

thi3 high permeability, however, would provide an extremely 

conductive zone for injected water. In other words, I would 

expect any fluid to move through i t much more readily than 

through the rest of the pay. Further study of the well data 

in the waterflood area itself indicates that in every case 

where early water production has been a problem that we have 

something like this high permeability interval indicated from 

the data that we have. 

Now, our core data is pretty sparse on South of the area 

covered by Section AA prime, but we do have a good many well 

logs and, of course, we have the original drilling records 

on the San Andres wells themselves which afford some basis 

for deviating between quality of pay — sample logs and d r i l l 

ing time logs and such as that. In every case where we ex

perience the early water production i t was evident in the 

producing well that made the water and also at least one off

set injection well that a very porous soft drilling interval 

was present. I interpreted that this was in a l l probability 

the high permeability interval that we saw in the core a-

nalvsis farther North. 
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Q Now, would you refer to what has been marked as 

Exhibit 11 and explain that line of section. 

A Exnibit 11 i s cross section BB prime which extends 

in a North-South direction. On the North end i t ends with 

the — I believe i t i s now the Marathon State Bridges No. 3. 

I t goes from there to the Bridges State Mobil Bridges State 

No. 123 which i s common to both cross sections and proceeds 

on in a Southerly direction from there down through the balance 

of the Bridges State lease. I t crosses on to the Marathon 

lease at this point on to the Continental State li-35 lease 

at this point and exits on the South side of the Continental 

lease to the Phillips Hale No. 7 on the extreme South end. 

The section also shows, as does cross section AA prime, across 

the top of i t , the section wnich the wells are located in. 

As you progress from North to South you go from Section 12 

to 14 to Section 13 to Section 24 and so on down to Section 

35 on the extreme South end. 

Q And, again, the line of section as shown on the 

extreme right-hand portion of the exhibit. 

A I t i s shown on the right, extreme right of the 

exhibit, yes, Sir. 

Now, would you continue with your discussion of 

Exhibit No. 11? 

A You can observe once again on tne log wnich i s 
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common to both sections the interval colored red which I 

described as the high permeability interval. We think i t 

probably extends on up to the North under the Marathon lease 

and extends to the South from No. 134 down to our Bridges 

State No. 40. From there the line of section goes to Bridges 

State No. 107 in Section 13 where almost a l l of the porosity 

of this disappears altogether. You might note on the section 

that the white area left remaining on each of the logs within 

the colored interval i s representative of the tremendous or 

the magnitude of deflection of the porosity curve and which 

correlates generally with porosity — that i s the greater 

the white area and the farther to the left the porosity curve 

comes, the greater the porosity, so you can see we are coming 

from fairly high porosity in the f i r s t three wells to very 

l i t t l e porosity in No. 107 and I view that high permeability 

streak i s gone altogether there; that the best porosity in 

that well is not very good. I t comes out to Section 24, Bridges 

State 11 — I can't t e l l whether that i s 113 or 118 — where 

this time, by interpretation of the porosity logs, I concluded 

that the high permeability interval must have come back. Thi3 

i s a very highly porous zone in here and we have got some 

water production in that area and so I feel i t has come back 

there; that i t i s present also in No. 114, the next well on 

the section — that i t i s present also in No. 127, the next 
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well on the section, but that i t disappears as we cross 

between Sections 24 and 26 proceeding South and I don't find 

that highly porous and I think highly permeable interval 

present anywhere else to the South. 

The porosity i s generally pretty skinny in Mobil's wells 

along this particular section. I t improves quite a lot with 

respect to thickness and some with respect to quality too in 

the Continental State H-35 No. 8. I t i s s t i l l pretty good 

in No. 12 and i t i s very good quality in the Phillips Hale 

No. 7. 

Q Well now, there i s a datum reference on the exhibit 

there indicated as minus 400. Would you explain what that 

i s and then the vertical designations that appear on the cross 

section and what they are supposed to indicate? 

A Well, this particular section was hung on a subsea 

datum of minus 400 feet and so i t shows structure. I t shows 

that the top of the San Andres i s higher with respect to the 

3ea level on the South end than i t i s on the North end, as I 

pointed out at the outset, that our property i3 on the North 

Nose of the structure and the structure comes up as you go 

South. The color code on the exhibit identifies what I have 

defined as the upper San Andres porosity in a pale green color. 

The Lovington Sand i s identified as a yellow color. The 

lower San Andres porosity i s identified in a dark green color 
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and i s found on the bottom of the section. I f one were to 

look at an Iso-curaulative map i t could be readily understood 

when comparing i t with this cross section, why, i t i s most 

probable that the wells improve in productivity to the South. 

The wells on the North end which generally comprise Mobil's 

property have principally the upper San Andres only. The 

best part of i t i s in Section 24 and some part in Section 26. 

The lower San Andres porosity, which i s shown here in 

Section 24, has been calculated on the logs to be water barren 

and so, i f memory serves me right, has not been tested in this 

particular area. We have tested the lower San Andres and 

Bridges State No. 27 several intervals in the lower of this 

dark green porosity were perforated in succession, beginning 

at the bottom and coming up, and in each case ending up with 

a top interval here. After a big frac job on each one of 

them we were able to get substantially a hundred percent water. 

We did get a l i t t l e bit of o i l out of the upper-most layer 

of the San Andres interval that we opened up in No. 27. I 

believe that well came in from the lower San Andres with 

twenty barrels of o i l and forty barrels of water, but within 

forty-five days i t had been plugged because the water prod

uction had progressed to about ninety-eight or ninety-nine 

percent. I t was making one barrel of o i l per day when we 

plugged i t a month and a half later. 
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Q What i s the character of the rock as between the 

upper San Andres as you have classified i t and the lower San 

Andres and including what you have designated there as the 

Lovington Sand? 

A The Lovington Sand I interpret as being generally 

impervious. I t i s the interval colored in yellow here. I 

haven't looked at every log that we have. All of them I have 

looked at — I say, a l l of them that I have analyzed with 

respect to the Lovington Sand i t s e l f indicate to me that the 

porosity i s generally below ten percent and from the experience 

that I have had with sand in the Permean Basin, I very rarely 

find one that w i l l transmit any fluid when the log porosity 

i s below ten percent. I think that i s probably because the 

sand has primary porosity and the Permean Basin i s usually 

a s i l t y sand, has a lot of dirt that has come into i t and, 

of course, i t has been formed in part by water moving through 

the rock and dissolving some of the rocks leaving the holes. 

The interval that I point to on State H 35 No. 8 below the 

Lovington Sand, colored dark blue, on down to the f i r s t porosity, 

colored dark green, i s what I would characterize as generally 

impervious dolomite or lime. I don't believe there i s any 

likelihoou of o i l or water or any fluid moving vertically 

between the light green porosity ana the dark green porosity 

in any of these locations that is outside the well bores which 
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have come i n communication there. 

Q Well, has that, the preparation of that cross section 

and your study of the data represented by i t — have you reach

ed any conclusion as to whether there i s communication other 

than through the well bores as between the upper San Andres 

and the lower San Andres? 

A Yes, s i r . I t i s my opinion that i n the area covered 

by t h i s section vhicii i s generally the North end of the Vacuum 

f i e l u there i s no v e r t i c a l communication outside of well bores 

between the upper and lower San Andres as i d e n t i f i e d on t h i s 

cross section. I t i s also my opinion, based on th i s section, 

tnat the high permeability streak i s not present South of 

Sections 24 and 23 on the Bridges State lease and therefore 

I ao not expect the water channeling problem that we have 

experienced on the North end of the lease to prevail on the 

South. I expect a flooa of the upper San Andres i n t e r v a l on 

Sections 26 and 25 which are from t h i s area Soutn; that the 

flood front w i l l move r i g h t with much more uniformity through 

the rock and w i l l not tend to move and w i l l not tend to finger 

ahead of the o i l bank and result i n premature high water pro

duction. 

Q 'Well, have you reached a conclusion or formed an 

opinion as to tiie affect of i n j e c t i o n i n wells a3 proposed by 

Mobil on the lower portion of the Bridges State lease upon 
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offsetting acreage lying to the South and East? 

A Yes, Sir, I have. In an effort to understand what 

the risks probably are with respect to an upper San Andres 

waterflood on Mobil's property bringing some harm to the pro

perty to the South — which in this case are the Continental 

H-35 lease and the Marathon State McCallister lease — I might 

take one of these down so we can look at the map — I thought 

i t best, I thought the best way to understand, since I feel 

pretty well acquainted with our own production here — the 

best way to understand what the risks might be, I tried to in 

particular to analyze the character and quality of production 

and production history on the Continental State H-35 lease in 

Section 35 right here. I plotted out the production, recent 

production on a l l of the wells, the San Andres wells on that 

lease, and determined as best I could from extrapolation of 

the visible declines of those wells what the remaining primary 

reserves were. I was able, by this method, to determine, in 

my opinion at least, what the remaining reserves were for a l l 

of the San Andres wells on the State H-35 lease exclusive of 

Well No. 2. Well No. 2 does not show any observable decline in 

recent years and so I didn't choose to go through any more 

completion method of estimating i t s reserve and have not 

estimated them. I also wanted tc form an opinion as to where 

the o i l was coming from that the Continental wells had pro

duced in the past and, of course, these wells were not logged 

either now but they have been. They have had twin wells drilled 



Page 49 

close by t o most of them and the twin w e l l s had porosity-

logs on them from which I could pick the upper San Andres and 

the lower Gan Andres p o r o s i t y t h a t probably are open i n each 

of tne San Andres w e l l s . By comparison of the open hole com-

p l t i o n i n t e r v a l i n each of the San Andres wells w i t h the log 

p o r o s i t i e s i n the twin wells I d i d form some opinions as to 

the approximate t o t a l f e e t of upper San Andres and lower San 

Anares and p o r o s i t y t h a t i s or was probably open i n a l l of 

Continental's wells during the primary depletion up t o the 

present and I have tabulated those picks on a companion e x h i b i t 

somewhere. 

Q I take i t t h a t you are r e f e r r i n g t o what has been 

marked as E x h i b i t 12 and companion e x h i b i t s t o i t , i s t h a t 

correct? 

A Yes, S i r . E x h i b i t 12 i s t i t l e d "Assessment of 

Past Primary Performance of State ii-35 Lease , !. I t has two or 

three things showed on i t . There i s a t a b u l a t i o n on the upper 

pa r t of the page which shows the reported cumulative o i l f o r 

each of the San Andres wells i n tnousands of b a r r e l s to May 1, 

1970. I t shows my estimate of the r e l a t i v e p ortions of t h a t 

cumulative recovery t h a t I estimate came from e i t h e r of the 

lower or the upper San Andres and i t shows the estimated pay 

thickness t h a t I t h i n k i s probably open i n each of those wells 

i n the upper and lower San Zuidres. I might say tha t i n each 

case I j u s t took a s t r a i g h t p roportion i n a l l o c a t i n g the 

nroduction between the uu'aer and lower zones. I i u s t took a 
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straight proportion of the cumulative r e l a t i v e to the t o t a l 

thickness as i t compared with the thickness of one of the 

other zones. 

U Let me interrupt at this point, Mr. Kelly, and 

ask you i f on a cross section represented by Exhibit 11 any 

of the logs of the Continental wells as shown on the exhibit 

which shows the location of them are present. In other word3, 

are there any — 

A Yes, Sir. There are two Continental logs on this 

cross section State H-35 No. 8 which is a twin to the No. 2 

well and the State H-35 No. 12 which i s a twin to the No. 1 

well. 

0 Now, show tiie location of the No. 1 and 2 San Andres 

wells on the plat where your pointer i s . 

A Proceeding South i n the same order on the cross 

section the No. 2 well i s i n the upper Northeast corner of 

the lease and the No. 1 well i s i n the lower Southeast corner 

of the lease. 

Q A l r i g h t . I f you w i l l continue now. 

A These logs show the r e l a t i v e thickness of the upper 

and lower San Andres i n t o t a l but, of course, don't i l l u s t r a t e , 

without knowledge of the complete data on the San Andres wells 

themselves, what portion of the lower San Andres might be open. 

For example, i n well No. 2 which i s twined by t h i s Well No. 8, 

I estimated there were t h i r t y four feet of San Andres open and 

o n l v f i v e f e e t o f lower San Andres. Mv examination t o l d me 
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that probably only t h i s upper green in t e r v a l was open i n 

that wellbore. Although that i s an i l l u s i v e thing, the 

structure does change and the intervals change l a t e r a l l y 

so you never r e a l l y know. That i s the best I could come up 

with with comparison of those logs. In the case of Well No. 

1, which has as i t s twin Well No. 12, I estimated that there 

were f i f t y six feet of upper San Andres i n t e r v a l open and 

f i f t y six feet of lower San Andres i n t e r v a l open i n the well 

so i n that case I allocated the production being equally 

between the two zones. Of course, f i f t y six feet of upper 

San Andres doesn't begin to take i n a l l the San Andres porosity. 

I t i s jus t the amount that I thought was probably open. 

Q What do you mean by "twin well"? You have made 

reference to i t . How close i s the twin to the o r i g i n a l well 

or to the San Andres well that you are talking about that are 

open hole completions? 

A I think by looking at the map that they w i l l range 

anywhere from a hundred to two hundred feet apart. Some of 

them look a l i t t l e closer than others. 

Q A l r i g h t . Go ahead. 

A The second tabulation on Exhibit 12 i n the middle 

of the page i s my computation of the depletion status of the 

upper San Andres on the State H-35 lease i f I can assume that 

my allocation of cumulative o i l to the upper San Andres i s 

r e a l i s t i c . When I compared the reported recoveries for each 

of the wells with my estimate of upper San Andres o i l by this 
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technique that I have described with the o i l in place beneath 

forty acres around each well I discovered that a l l of the 

wells would have had to have produced a high percentage of 

the o i l in place i n i t i a l l y beneath that acreage. The only 

well that I calculated to have recovered anything like a 

solution gas recovery from the upper San Andres on that lease 

is Well No. 1 which was indicated to have produced 23.6% of 

the o i l in place. I might say that I have analyzed various 

portions of our Bridges State production in the San Andres 

and rarely do I find a well that produced more than 24, 25% 

of the o i l in place before i t had approached the economic 

limit. Of course, in the case of Well No. 1, i t i s way above 

the limit and I think i t has a good amount of reserve left to 

i t . 

As we come on down the tabulation i t can be seen 

one well, the No. 6 Well, which by my interpretation over on 

the West side of the lease doesn't have any lower San Andres 

open in i t and i t has produced a l l of i t s o i l out of fourteen 

feet of upper San Andres porosity, the allocation that I gave 

to i t , which was reported production, shows that i t must have 

recovered 142.8% of the o i l i n i t i a l l y in place. I don't believe 

any of these things happen with the solution gas mechanism. I f 

they had a l l come up close to 20 or 25% or less I would pro

bably have concluded that ray allocations were r e a l i s t i c . I 

don't believe they were r e a l i s t i c and I conclude that one of 
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two things must have happened. I f the allocations are 

correct i t must follow that quite a l o t of o i l has moved 

into the Continental lease i n the upper San Andres zone. I f 

the allocations are incorrect i t must be that I have allocated 

much too much o i l to the upper San Andres and much too l i t t l e 

to the lower San Andres — i n other words, that the lower San 

Andres must have actually given up a much greater proportion 

of the o i l than I have allocated to i t by t h i s straight 

proportional technique. I have formed the opinion from further 

study of the data i n and around the H-35 lease that i n a l l 

probability the upper San Andres i s i n fact pretty well de

pleted of i t s primary o i l under that lease. I believe i f , for 

example, these wells could have recovered f i f t y or a hundred 

percent of the o i l i n place beneath t h e i r drainage patterns, 

and o i l had migrated i n t o them from adjacent tracts to generate 

that recovery i n the past, that i t would s t i l l be happening at 

the present. There are two wells on the lease that are either 

below or close to the economic l i m i t . The two wells on the 

West side of the lease. No. 4 has been shut i n since, as I 

r e c a l l , the early part of 1969. I have a plot of i t s production 

here which would show when i t was because i t i s apparently 

incapable of production. I noticed that i t had been treated 

with — i t seems l i k e i t had been treated with acid before i t 

was f i n a l l y closed i n . Alsc I believe thirteen hundred and 

eighty pounds of explosives were set o f f i n the bottom of i t 
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las t year or i t may have been the last of 68 or early 69 

and s t i l l no o i l came out of i t . That well has produced a l l 

of i t s o i l , primary o i l . I t i s shut i n . 

Now, No. 6 i s currently producing somewhere i n the 

neighborhood of four to six barrels per day which i s not 

rea l l y out of l i n e with the production that I see farther on 

North i n areas where I am certain the upper San Andres i s 

pretty well depleted of i t s primary o i l . I know from the 

data that I have seen on other wells completed i n the lower 

San Andres around here that the lower San Andres i s a very 

p r o l i f i c reservoir and w i l l give up i t s o i l pretty readily. 

I had the opinion that the lower San Andres i s the place 

that the substantial majority of the remaining reserves to 

the Continental State H-35 are coming from and that the upper 

San Andres i s in a l l probability pretty well depleted of i t s 

primary o i l . 

Q Well, you mentioned e a r l i e r and I don't believe you 

completed your explanation concerning conclusions reached by 

you to the effect that o i l wa3 not migrating onto the lease. 

A I believe i f o i l were currently migrating onto the 

lease so as to afford a recovery of 140% of the o i l i n place 

or 50% or 60% or whatever, that i t would s t i l l be doing so at 

the present. The pressure history of the San Andres Field has 

been pretty f l a t . I t was a low pressure f i e l d to s t a r t with. 

I t came i n o r i g i n a l l y s l i g h t l y more than sixteen hundred pounds 

bottom hole pressure and I believe that the current reports 
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that after f o r t y eight hour shut-in wells i n the general 

v i c i n i t y of the Continental State Hp 3 5 and State McCallister, 

the Marathon State McCallister and the P h i l l i p s Hale w i l l show 

that i t is currently i n the neighborhood of six to seven 

hundred pounds and that over the past several years has been 

declining somewhere between twenty and f o r t y pounds per year 

and t h i s would compare with a decline i n reservoir pressure 

down to the v i c i n i t y of nine hundred pounds over the f i r s t 

seven or eight years of production for the f i e l d , so you can 

see that since 1945 when the average reservoir pressure was 

somewhere i n the v i c i n i t y of nine hundred pounds, that there 

has been very l i t t l e dropping reservoir pressure without there 

having been a substantial drop i n reservoir pressure from the 

p r o l i f i c areas. I t seems to me that the d i f f e r e n t i a l must 

s t i l l be there, that the d i f f e r e n t i a l must substantially be 

there and i f migration i n the upper San Andres had taken place 

in favor of the Continental lease i n the past, i t really ought 

to be doing i t at the present time and I don't believe -- I am 

certain i t i s not doing i t on the West side of the lease and 

the wells on the East two-thirds of the lease I think have 

both the upper and the lower zones open, so I can't be 

certain. I j u s t have the opinion that i t i s probably a 

similar condition existing over there. 

I was going to say that there i s such a good i n t e r v a l 

of upper San Andres indicated on the extreme East side of the 
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lease in Wells 8 and 12 that I think i t i s conceivable that 

since that i s offset also by good stuff to the east and south, 

that there may be some replacement in there. I don't think there 

i s any o i l coming in the lease on the west two-thirds of i t in 

the upper San Andres. I think a l l the o i l that is coming in, 

i f i t i s , i s in the lower San Andres. 

Q Well, I take i t then from what you have said that 

your conclusion has been that most of the production being 

experienced currently from the Continental lease at least i s 

from the lower San Andres, i s that right? 

A That i s my opinion. Yes, Sir. 

Q Mow, you made reference to production plots in the 

earlier portion of your testimony while in the course of 

discussing Exhibit 12. Have you marked those for identification? 

A Yes, Sir. Those are the graphs of production of the 

Continental State H-35 San Andres wells and they are marked 

as Exhibits 12A through 12F. On each of those exhibits I have 

shown the extrapolated decline extrapolated that I have used 

in estimating remaining primary reserves for each of those wells. 

Q Did you finish your explanation of Exhibit 12 before 

we pass on? 

A I thought I die. 

Q Alright. That i s your assessment of past performance 

of the State H-35. Now, would you refer to what has been 

marked as Exhibit 12G, please and explain what that i s intended 
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to show. 

A Exhibit 12G i s just a tabulation of the remaining 

primary reserves that I have estimated for the State H-35 

lease wells exclusive of Well No. 2. Those range from 57,000 

barrels as a maximum for Well No. 5 i n the South Central part 

of the lease down to 5,000 barrels for 'Well No. 6 i n the North

west part of the lease and, of course, zero for Well No. 4 

which i s not currently producing, I don't believe. 

Q A l r i g h t . W i l l you refer to Exhibit 12H. 

A To further evaluate the risks that I think are 

involved for Continental i n our conducting the waterflood along 

the South side cf the Bridges State lease as we have requested 

I t r i e d to estimate the volume of waterflood o i l that Continental' j 

H-35 No. 6 and H-35 No. 3 would recover as a result of Mobil's 

i n j e c t i o n into the well that we have requested a location for 

d r i l l i n g one hundred feet from the lease l i n e South of our well 

No. 26 and also into Bridges State No. 15 d i r e c t l y North of 

No. 3. The well that we want to d r i l l for i n j e c t i o n South of 

No. 26 to close up that pattern for Well No. 26 w i l l be, i f 

our permit i s granted, 760 feet from the No. 6 w e l l . I have 

used the data that we developed i n a one-\*ay push flood up here 

i n the p i l o t for purposes of estimating the future o i l that these 

wells should be expected to recover. I have used saturation 

data based up n the performance of Well No. 26 i n analyzing 

the reserves for Well No. 6 and I have used average saturation 
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data for the South end of the lease and analyzing the o i l 

that might be pushed to Well No. 3 by i n j e c t i o n i n t o Bridges 

No. 15. I used the average data i n that case because No. 15 

is al3o completed i n the upper and lower San Andres and i t i s , 

of course, one of the best wells we have on the lease and I 

don't have confidence i n any method of allocation between the 

zones that I have generated so far so I have j u s t assumed i n 

that area at least that the upper San Andres saturation would 

be the average for the entire South end of the lease. I have 

generated those calculations by d i r e c t l y comparing with the 

performance around the p i l o t and determined that i f similar 

performance is observed between Continental and Mobil's pro

perty that the No. 6 well should be expected to produce 5114 

barrels of waterflood o i l after the d r i l l e d well goes on i n 

jec t i o n . Similarly I have estimated that Well No. 3 should be 

expected to recover 16,787 barrels of upper San Andres water-

flood o i l before the upper zone would reach the economic l i m i t 

i n the No. 3 Well. 

Q The calculations that you have made with respect 

to those two wells, that i s Continental No. 6 and No. 3 wells, 

that you have pointed out on the plat there, are contained on 

12H to which you have already referred and Exhibit 121, i s that 

correct? 

A Yes, Sir. 

Q What do you mean by your reference to reaching the 
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economic l i m i t insofar as those two wells are concerned? 

A Well, at the point where the value of the o i l enter

ing i n t o the well on a rate basis declines below the cost of 

operating the well so as to produce that o i l . 

Q A l r i g h t , would you refer to what has been marked as 

Exhibit 12J, please? 

A Yes, Sir. 12J is a tabulation of some estimates 

that I have made or prepared on some workover, theoretical 

workover expenses or investment that would be incurred under 

d i f f e r e n t configurations, under d i f f e r e n t plans. I had these 

worked up because I know from conversations that I have had 

with Continental's representatives that Continental i s very 

concerned about the quality of i t s possible lower San Andres 

reserve on the West side of the lease and certainly those that 

appear already to be i n evidence on the East side of the lease 

and so I wanted to be i n a position to compare as well as I 

can the cost of handling the situation by Continental. In the 

event that our application i s granted and we do i n j e c t i n t o the 

upper San Andres and along the South l i n e and Continental's 

wells along t h e i r North l i n e do f i n a l l y water out i n the upper 

San Andres and leave them with the problem of high water pro

duction or executing some sort of a remedial operation to get 

r i d of the water so as to continue producing the lower San 

Andres reserves, I reasoned that there are a couple of d i f f e r e n t 

ways for that to happen. I think i t i s altogether probable 

that Continental could, i f i t had lower San Andres production 
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i n Well No. 6 which had not been demonstrated yet, that 

Continental could l i f t the extra water tnat would come to the 

well after i t s waterflood reserves have been produced i n the 

upper zone and i n order to keep producing the lower San Andres 

o i l , i f i t i s there. Also another method of control they 

could elect would be tc set a l i n e i n the v e i l i f i t i s an 

open hole completion, i f i t a l l happens. In the case of Well 

Ho. 6, of course, the estimated o i l waterflood o i l that I have 

estimated w i l l come to the well from our i n j e c t i o n i s 5,000 

barrels — about equal to the remaining primary — about the 

same as the reamining primary and so i n that case there would 

be no incremental o i l to the -well which would, you might say, 

pay Continental for doing any work on the w e l l . Although i t 

is a p o s s i b i l i t y that Continental could elect — i f they have 

confidence at the time they do deepen 'Well No. 6 — i f they 

have confidence i n the lower zone at that time they can go 

ahead and set a lin e then which would cost them about a t o t a l 

of about $14,000 as compared with a t o t a l cost of close to 

$18,000 for f i r s t completing the well open hole, including the 

upper and lower San Andres, and then netting a l i n e at a later 

date and shuting o f f the upper zone so as to get r i d of the 

water from the upper zone. 

In case of Well No. 3, I believe that the upper 

San Andres reserves remaining i n that well are minimal and 

that i n fact the 42,000 barrels that I have estimated remaining 
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to that well on the primary are, for the most part, coming 

out of the lower zone, so I think almost 17,000 barrels of 

o i l that I think 'Well Wo. 15 would push to Well No. 3 and taat 

would be recovered by i t would more than compensate Continental 

for any remedial measures that they might fee l compelled to take. 

They could either choose to produce the water when i t comes i n 

on the well and continue to get t h e i r o i l i n that way -- that 

would e n t a i l higher operating expenses — or they could set a 

l i n e r at a cost of some $9,000 to control the water production 

from the upper zone. I recommend a l o t of investments of 

$9,000 to get 17,000 barrels of o i l . I t looks l i k e a good 

deal to me. 

Q Well now, you have stated on several occasions, Mr. 

Kelly, that i t is Mobil's plan to i n j e c t only i n t o the upper 

San Andres, yet a number of these wells on the southern end of 

the Bridges State lease are open hole completions i n both the 

upper and lower San Andres. How would you propose to control 

the i n j e c t i o n of water i n t o those wells so as to isolate i n 

jection i n t o the upper zone only? 

A I have prepared wellbore sketches which show the 

method that I expect that we w i l l employ i f t h i s application i s 

granted to control the injected water and insure that i t enters 

ju s t the upper San Andres. The open hole completions that we 

have out there r i g h t now are Bridges State No. 29, 15 and 25. 

The other wells that we are asking for authority to i n j e c t 
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into arc case hole completions and some — i n those cases 

i n the case of the case hole completions we w i l l either set 

a bridge plug or plugs or perhaps a cement plug opposite or 

above any perforations that are open currently to the lower 

San Andres so as to confine the water to the upper San Andres. 

In the case of the open hole completions I think we would 

probably plug those wells back with cement which would generally 

come a hundred or so feet above any lower San Andres porosity 

and i n th i s way I think we w i l l be able to control, insure 

that the water doesn't enter the lower San Andres. 

Q Well, I take i t from what you say that Mobil i s 

w i l l i n g to forego whatever contribution there might be from 

t h ^ lower San Andres to Mobil's wells by that method? 

A Yes, Sir. At t h i s time we are w i l l i n g to give that 

up. 'We have got an awful l o t of money ti e d up i n t h i s water-

flood and the order we are operating under now costs us an 

awful l o t of o i l we were counting on netting when we made th i s 

investment and we have got to flood the South end of the lease 

to make i t — to afford the investment, to have i n t e g r i t y . I 

believe we can do i t without harming our neighbors. 

I haven * t commented on the Marathon lease. I might 

observe here that the colors somehow got changed between these 

two exhibits and Marathon suddenly became orange on t h i s 

exhibit and here i t i s purple again. Marathon's wells are, 

according to my understanding, except perhaps with exception of 
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Well Uo. 2 — and I don't know what i t s situation i s — a l l 

equipped with l i n e r s . Sometime back they, after having pro

duced the upper and lower San Andres and having had very good 

wells there, they are indicated to have gone into those wells 

and set lin e r s i s o l a t i n g the zones from each other; perforating 

the lower San Andres only and treating and putting the wells 

back on production. The producing a b i l i t y of those wells i s 

generally at least equal to top allowable at the present time 

and I don't know how much greater i t might be. That i s jus t 

from the lower San Andres only except for Well No. 2. There 

was a paper f i l e d with the Commission indicating plans to work 

over Well No. 2 i n much the same way that the other wells had 

been worked over, but I never did f i n d a report i n the 

Commission's f i l e s indicating the work had actually been done. 

About the time that the report was f i l e d I did notice that the 

producing characteristics of the well seemed to change. As 

I remember, i t started making a l i t t l e more o i l and quite a 

l o t of water about that time but the production curve would 

have to speak for themselves on that so I don't know whether 

'Well No. 2 i s s t i l l producing open hole or i s producing with 

a l i n e r and the upper zone shut o f f . 

In tiie case of the other three wells, No. 1, No. 3 

and No. 4, those wells are producing jus t from the lower San 

Andres. The upper San Andres is isolated behind the pipe. I 

believe that any i n j e c t i o n that Mobil would undertake in the 
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area o f f s e t t i n g Marathon's property would be — that that i n 

ject i o n would have a low probability of pushing any o i l o f f 

of t h e i r lease so long as i n f a c t , I don't believe that the 

water front would invade on the lease to any si g n i f i c a n t extent 

so long as Mobil continues to produce i t s wells as we expect i t 

to do and so long as Marathon has the upper zone shut i n . The 

water, the injected water i s going to move to the areas of 

lower pressure and I think with the upper zone shut i n on the 

State McCallister lease r i g h t now, that that has got to be a 

higher pressure area than the areas surrounding i t which are 

indicated to be open i n the upper San Andres. As long as 

Marathon doesn't produce t h e i r upper San Andres zone I don't 

believe that there i s going to be any sign i f i c a n t entrance of 

water on that lease. I think, on the contrary, that the water 

would move pr e f e r e n t i a l l y towards the areas that are voiding 

production from the upper San Andres, that i s back towards 

Mobil's producing weils. 

Q I believe you did i d e n t i f y Exhibit 13 as being 

diagramatic well sketches which show the proposed completion 

methods for the wells which are the subject of the application 

for conversion to i n j e c t i o n , i s that correct? 

A Yes, Sir. I have marked Exhibit 13, a package of 

wellbore sketches,which show the intended completion method 

that we expect to employ on these additional i n j e c t i o n wells 

i f our application i s granted. 
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Q Mr. Kelly, I think I have neglected to ask you 

when you were tal k i n g about Exhibit No. 11, the v e r t i c a l 

separation i n distance i n feet as between the upper and the 

lower San Andres on the lower portion of the Bridges State 

lease and the lease to the South of the Bridges State lease; 

what kind of a v e r t i c a l i n t e r v a l do we have i n there? 

A On the South end of the Bridges State lease, that 

i n t e r v a l which I i d e n t i f y as generally an impervious barrier 

to communication, covers an in t e r v a l generally between two 

and three hundred feet i n thickness between the porosities 

i n the upper and lower San Andres. I see here that i n the 

Continental State H-35 No. 8 i t i s about two hundred feet. 

I t i s also about two hundred feet i n the State McCallister No. 

8 and over i n Mobil's Bridges State No. 105, i t comes up to — 

well a l i t t l e over two hundred feet. I t i s quite a wide 

separation. 

Q What i s Mobil's t o t a l investment to date i n the 

waterflood project i n the San Andres? 

A Our investment ju s t i n waterflood f a c i l i t i e s on t h i s 

San Andres flood i s close to two m i l l i o n dollars at t h i s point — 

about 1.9 m i l l i o n . 

Q Do you have anything further? 

A Not that I can think of, Sir. 

MR. SPERLING: Mr. Porter, at t h i s time we'd l i k e 

to o f f e r Mobil's Exhibits 1 through 13, including the alpha

betic a l designations referable. 
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MR. PORTER: I f there are no obj e c t i o n s , the 

e x h i b i t s w i l l be admitted. 

MR. SPERLING: For the record, Mr. Porter, I'd l i k e 

t o have included as a par t of i t the Waiver of Objection from 

P h i l l i p s Petroleum concerning Mobil's a p p l i c a t i o n ; P h i l l i p s 

operating the West Half of the North West of Section 35 i n 

17 South, 34 East. 

MR. PORTER: No o b j e c t i o n . This w i l l be admitted. 

MR. MORRIS: I f the Commission, please, a t t h i s time, 

i n behalf of Marathon, I'd l i k e to move t h a t t h i s case be 

recessed and continued u n t i l the next Commissioner Hearing 

t h a t i s -- I mean, the next regular hearing of the Commission 

i n October, or, i f the Commission sees f i t , t o the regular 

hearing t h a t would be held i n November. As grounds f o r a 

motion f o r continuance I'd l i k e t o state t h a t the evidence t h a t 

has been presented here upon the d i r e c t presentation of the 

applicant i s contrary t o i t s a p p l i c a t i o n i n t h i s case and i s 

contrary t o and d i f f e r s s u b s t a n t i a l l y from anything t h a t 

Marathon O i l Company was led t o believe t o be presented as the 

applicant's p o s i t i o n i n t h i s case. We are e n t i r e l y taken by 

surprise by the p o s i t i o n t h a t i s being taken here. The case 

th a t we have presented both f o r our d i r e c t examination and f o r 

the case t h a t we have presented f o r cross examination of Mobil's 

witnesses have been di r e c t e d to what we believe t o be the issues 

i n t h i s caae. We now f i n d t h a t those issues are changed and we 
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would be substantially prejudiced unless this case i s con

tinued for at least a month and we are given ample opportunity 

to prepare to continue in this matter. 

MR. SPERLING: I think I have already stated Mobil's 

position with reference to that. I really can't understand what 

prejudice has accrued to Marathon as a result of the presentation 

here today. The situation as I see i t has changed very l i t t l e 

except for the granting of several concessions insofar as 

Mobil i s concerned in the possible effect upon Marathon or 

Continental, for that matter, and I think i t i s perfectly in 

order to proceed. I t i s the same o i l field. I t i s the same 

horizons we are talking about that we have always talked about 

and since this matter was originally filed and I think we should 

have some demonstration of the degree of prejudice or what 

constitutes the prejudice other than the statement that i t 

exists. 

MR. KELLAHIN: Commission, please, I wasn't aware that 

the applicant admitted concessions insofar as Continental i s 

concerned. I think we are in the same position we were, 

however, we do feel that the continuance should be granted at 

the request of Marathon because of the change of the nature of 

the application insofar as they are concerned. 

MR. PORTER: Gentlemen, we won't rule on this motion 

until 1:30. We are going to recess the hearing at this time 

until 1:30 and, in the meantime, there i s at least one attorney 
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here, I be l i e v e , that, w i l l be involved i n the case u p s t a i r s 

t h a t the Examiner i s going t o hear during t h i s recess. 

(Whereupon the hearing was adjourned f o r lunch.) 

MR. PORTER: The hearing w i l l come t o order, please. 

Tne f i r s t order of business, Mr. Morris, w i l l be to 

deny your motion f o r a continuance, so we w i l l proceed wi t h 

the case. Mr. Ke l l y i s ava i l a b l e f o r cross examination. 

CJJOSll-EXAiMINATION 

BY_MP.._ MORRIS: 

Q Mr. K e l l y , f i r s t I would l i k e to make sure t h a t 

I understand d e f i n i t e l y what the status of your present 

a p p l i c a t i o n i s to the Comirdssion. F i r s t , w i t h regard to your 

bridges State ' ' e l l No. 14, i s the proposed i n j e c t i o n v e i l i n 

the Southwest Quarter of tne Northeast Quarter of Section 25 — 

I take i t from the diagramatic sketch included w i t h i n your 

E x h i b i t 13 t h a t i n j e c t i o n i n t o t h i s w e l l w i l l be through per

f o r a t i o n s from 4470 t o 4563. 

A Yes, S i r . That i s c o r r e c t . 

O Now, does t h a t confine the i n j e c t i o n e n t i r e l y i n t o 

the upper San Andres zone? 

A Yes, S i r , upon the Lovington Sand. 

Q And what rate of i n j e c t i o n do you plan t o use i n t o 

t h a t well? 

A Most probably whatever the w e l l w i l l take. We w i l l 

attempt t o get a thousand b a r r e l s a day i n t o i t at the outset. 
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The experience t h a t I have h-.d w i t h other wells i n here 

indicates t o me t h a t over a period of two or three months a 

w e l l t h a t s t a r t s out. taking a thousand b a r r e l s a day w i l l l i k e l y 

be down to f i v e hundred barrels per day or less. Down i n t h i s 

area, the area of V7ell No. 14, I w i l l be very pleased i f we 

are able t o maintain as much aa f i v e hundred b a r r e l s per day 

i n j e c t i o n i n t o the w e l l . 

Q Now, i n i t i a l l y what pressure do you intend t o apply 

t o the i n j e c t i o n i n t h i s well? 

A As much as two thousand pounds at the wellhead, i f 

th a t i s required. 

0 Do you intend t o maintain t h i s pressure regardless 

of the amount of v;ater t h a t the w e l l i s a c t u a l l y taking? 

A No, S i r . 

Q I f your capacity at the w e l l produces to from a 

thousand b a r r e l s a day t o f i v e hundred b a r r e l s a day, would 

you maintain or increase t h a t pressure? 

A Over a period of t i n e I would expect to increase the 

pressure as necessary t o maintain a balanced f l o o d . I t a l l 

depends on what the other wells i n the pa t t e r n take also --

up t o a maximum of approximately twenty f i v e hundred pounds. 

Our system i s designed t o handle twenty f i v e hundred pounds. 

I t i s a f a c t t h a t i t i s impossible to get t h a t much pressure 

out the wellhead because of the l i n e losses and so on. On the 

TT̂-.>-4-v-. fsnr! o f Hi-.--" 1(=>p?!fj w hprs we a r e n n n r a t i n n o u r f l o o d c u r r e n t l y 
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we are able t o get up t o about twenty four hundred pounds a t 

the wellhead and I expect th a t t h i s w i l l be about the same 

experience we have on the South end. 

Q Moving West over t o the Bridges State Well No. 13, 

— wait a minute — f i r s t on your Bridges State Well No. 14, 

what you are proposing varies from your o r i g i n a l proposal f o r 

i n j e c t i o n as presented by your o r i g i n a l a p p l i c a t i o n i n t h i s 

case, does i t not? 

A Yes, S i r . I n r e f e r r i n g to tho sketch of Well No. 

14 you can aee t h a t tne w e l l i s bottoned at 4803 f e e t . I t i s 

a f a c t t h a t at the present time a l l tiie p e r f o r a t i o n s t h a t are 

i n t h i s w e l l are open t o the wellbore i n c l u d i n g the open hole 

i n t e r v a l t h a t extends from 4763, the casing show, down t o 

4803. We are c u r r e n t l y making q u i t e a l o t of water out of 

t h a t bottom zone which includes the perforated i n t e r v a l from 

4750 down t o the t o t a l depth of 4803. 

Q Nov.-, your o r i g i n a l a p p l i c a t i o n — 

A At such time as our a p p l i c a t i o n might be approved 

I would expect t h a t we would recorr;plete the w e l l consistent 

w i t h the wellbore sketch o f f e r e d here and i n j e c t only i n t o the 

upper San Andres. 

0 A l r i g h t , so your proposal to i n j e c t i n t o the per

forated i n t e r v a l from 4 470 to 4563 d i f f e r s from your o r i g i n a l 

a p p l i c a t i o n which was to i n j e c t i n t o the open — a l l of the 

open pe r f o r a t i o n s and i n t o the open hole down to 4803? 
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A Yes, S i r . The top of the previously proposed i n 

j e c t i o n i n t e r v a l was 4470, the uppermost p e r f o r a t i o n , and the 

bottom of i t was 4803, the t o t a l depth of the w e l l . 

MR. PORTER: I s t h a t i n H e l l No. 14? 

MP.. MORRIS: Yes, S i r . 

Q A l r i g h t , moving West over to your w e l l , your Bridges 

State Well No. 13, now, i n your o r i g i n a l a p p l i c a t i o n t o the 

Commission you had proposed d r i l l i n g a new w e l l . 

A Yes, S i r . I had proposed d r i l l i n g a new w e l l three 

hundred t h i r t y f e e t closer t o Marathon's lease l i n e i n Well No. 

13 as at the p r i o r hearing f o r the purpose of i n j e c t i n g i n t o 

the e n t i r e San Andres pay i n t e r v a l . That assumed, of course, 

t h a t we might pick up some lower San Andres pay i n the w e l l . 

At the present t i n e t h a t p o r t i o n of the a p p l i c a t i o n has been 

modified; t h a t i s we have retre a t e d from t h a t proposal to a 

request t o i n j e c t i n t o Well No. 13 i n t o the upper San Andres 

i n t e r v a l at ruch time as Weil No. 13 depletes i t s Blinebry 

reserves and becomes ava i l a b l e f o r i n j e c t i o n i n t o the San Andres. 

Q So your a p p l i c a t i o n now — w e l l , your o r i g i n a l a p p l i 

c a t i o n was t o d r i l l a nev/ w e l l f o r i n j e c t i o n . Your a p p l i c a t i o n 

now i s t o convert t h i s Bridges State Well No. 13 from an i n 

j e c t i o n w e l l excuse me — from a producing w e l l t o an i n j e c t i o n 

well? 

A Prom a Blinebry producing w e l l to an i n j e c t i o n w e l l 

w i t h the Sar. Andres. Yes, S i r . 
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j A l r i g h t , there war; nothing said i n your o r i g i n a l 

a p p l i c a t i o n or i n the notice t h a t waa given to t i i i s hearing 

with respect to conversion of t h i n Well No. 13 t o an i n j e c t i o n 

w e l l , was there, .'••ir. Kelly? 

h I have read the notice and I uon't r e c a l l any such 

r e n t i o n of i t . Mo, S i r . 

Q Now, the wanner i n which you propose to convert t h i s 

Well No. 13 t o i n j e c t i o n would confine tae water t o the upper 

P?n Andres zone e n t i r e l y ? 

Yss, f i r . 

And t h a t would be through the p e r f o r a t i o n s as shown 

on the e x h i b i t 13 of 4433 and 4449? 

A Yer., £ir. That i s the i n t e r v a l i n which our 

g e o l o g i s t has i d e n t i f i e d upper Saa Andres p o r o s i t y , at t h a t 

l o c a t i o n , and t h a t i s the i n t e r v a l t h a t we would plan t o open 

up and i n j e c t i n t o . 

•j I s i t your testimony t h a t i n j e c t i o n i n t o t h a t i n t e r v a l 

w i l l confine the water to the upper San Andres zone? 

A I t i s my opinion th a t i t w i l i . Yes, S i r . 

0 .Alright, moving on up around the lower t i e r here of 

the i n j e c t i o n wells we come to Well No. 25. That i s the Bridges 

State Well No. 25 which i s a d i r e c t o f f s e t from Marathon's 

acreage, a d i r e c t o f f s e t t o i t s Well No. 4. What i s your 

proposal w i t h respect t o t h i s well? 

A Tc convert i t to i n j e c t i o n i n the upper Sail Andres. 
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Q Now, the diagremetic she tea that you have shown 

i n E x h i b i t 13 shows a t o t a l depth of t h i s w e l l of 4,750, a 

plug back t o t a l depth of 4600. 

A Yes, S i r . 

Q Would i n j e c t i o n i n the open hole at the 4600 foo t 

l e v e l confine water t o the upper San Andres? 

A I t i s my opinion t h a t i t would. 

Q You don't f e e l t h a t t h a t l e v e l i s a would place 

vatar i n t o tha lower San Andres as well? 

A I think there i s very l i t t l e l i k e l i h o o d t h a t t h a t 

can happen. 

You t h i n k there i s some l i k e l i h o o d t h a t t h a t would 

happen? 

A I t h i n k anything i s possible. I an c e r t a i n t h a t the 

4600 plug back t o t a l depth indicated on t h i s diagraraatic sketch 

i s i n excess of one hundred feet above the uppermost lower zone 

and p o r o s i t y thau i s i n t h a t w e l l and I t h i n k i t i s very remote 

t h a t a one hundred foot cement plug w i l l break down, although 

I t h i n k i t i s a p o s s i b i l i t y . 

Ir. t h i s Well No. 25 shown on any of your cross 

sections? 

T> I don't remember whether i t i s or not. Yes, S i r . 

I t i s or. cross section BB Prime. 

Q Excuse me. 

A I sav 25 i s on i t . That i s not c o r r o c t e i t h e r . The 
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twin wells are. 25 i s on t h a t cross section number 39. 

Q A l r i g h t , and your proposal f o r t h i s w e l l at the 

present time d i f f e r s from your o r i g i n a l proposal i n t h a t your 

o r i g i n a l proposal was to i n j e c t i i i the e n t i r e i n t e r v a l down to 

the 4 730 t o t a l depth of the well? 

A The o r i g i n a l proposal was w i t i i respect t o bridges 

State i-io. 2:3 and a l l of the other i n j e c t i o n wells t h a t were 

omitted from the order t h a t we had asked f o r i n j e c t i o n a u t h o r i t y 

i n encompassed a l l of the o i l bearing zones t h a t we had or 

could f i n d i n ths San Andres formation. I t i s a f a c t t h a t at 

the time of the June 10th hearing the ;-Io. 25 w e l l was jumped 

i n t h * bottom of the hole and tha lower Pan Andres was not 

availa b l e t o i t . Also tiie lower San Andres had been plugged 

o f f very nearly at tae time of completion j u s t a short while 

a f t e r tho w e l l was i n i t i a l l y d r i l l e d i n 1938 or 9 and i t 

'•••'asn' t open i n the wellbore then. I t i s open i n the wellbore 

now and i f vTc. are granted a u t h o r i t y to i n j e c t i n t o t h i s w e l l 

wo expect to set a cement plug i n the bottom of the w e l l and 

i n j e c t i n t o the upp- r San Andres. That would be the same w i t h 

a l l c f our open hole complotions t h a t penetrate t o the depth of 

tho lower San Aad res p o r o s i t y or. the South l i n e of the lease. 

You gave cone pressure and information concerning 

t h . volumes of water t h a t you would propose to i n j e c t i n t o the 

T * e l l h'o. 14. v/ould t h t same testimony apply equally t o V/ells 

13 and 2 5? 
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A Let me say that the figure that I gave you with 

respect to No. 14 i s an order of magnitude that I am in a 

position to give you right now. Ordinarilly I try to design 

injection rates based upon reservoir volume in the pattern 

and I would, based on the isopach map, calculate some 

volume for each well that we tried to put water into them at 

the outset. I haven't calculated those volumes for any of 

these wells as yet and I can just speculate whether I — I 

don't think i t would run over a thousand barrels a day. I 

w i l l be tickled pink i f we can get five hundred barrels a day 

into i t . 

Q 13 there a possibility i t might run over a thousand 

barrels? 

A I think anything i s possible. 

Q That i s part of the variables involved in your making 

these calculations, Mr. Kelly. Why i s i t not possible to t e l l 

the Commission at this time what amount of water and what rate 

of injection you propose to use? 

A I just haven't made the calculations. I t takes some 

time to do i t and I haven't done i t . 

Q Do your calculations vary depending upon the 

reservoir characteristics you find existing in the different — 

from well to well? 

A They differ from well to well in proportion that the 

reservoir volume surrounding each injection well bears to the 
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reservoir volume surrounding other wells in the pattern. The 

attempt — my attempt in designing injection rates in a water-

flood i s to inject sufficient water into each well to flood 

out a l l portions of the pattern at approximately the same 

time so I must use principally the reservoir volume in each 

pattern for purposes of making this designed calculation. In 

practice we are seldom able to match those volumes in waterflood 

and usually end up injecting quite a lot less than we'd like to. 

Q These same characteristics that you deal with in 

designing your rate of injection also determine how fast the 

floods move through the reservoir? 

A The rate at which the wells take the water do de

termine — and the water enters the pay do determine the 

velocity of the flood front, yes, Sir. 

Q And they would determine the rate at which water 

would encroach upon the Marathon acreage. 

A I t would be proportional to the injection rate, I 

think, yes, Sir. 

Q But you haven't determined that at this time. You 

don't have that information available. 

A The best thing I can t e l l you at this time i s , as 

I have stated, that I'd estimate the maximum rate would be the 

order of one thousand barrels per day and I wi l l be real pleased 

i f we can get five hundred barrels per day in them. We have a 

lot of wells farther North that won't take five hundred barrels 

per day — a good many that won't take appreciably over a 
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nundred barrels a day. 

Q Mr. Kelly, you gave us your version of your under

standing of the state of completion of four Marathon wells in

volved here and that they are producing through a liner entirely 

from the lower zone having been deepened and completed in the 

lower zone. Is that essentially your testimony? 

A I don't recall making any direct comment with respect 

to the stage of completion. I think I did say that a l l four 

wells on the lease, i t i s my understanding, have been produced 

for a good many years since their original completions as open 

hole completions and that the open hole intervals in those 

wells encompassed both the upper and the lower porosity or 

some part of the lower San Andres porosity. I have examined 

reports filed with the Commission to satisfy myself that at 

least three of the wells on that lease have been equipped with 

liner, as I testified, and perforated just in the lower San 

Andres. I didn't find a report that indicated that any work 

had actually been done on Well No. 2, although I did notice, 

in examining i t s production history, there was a significant 

change in production characteristics for the well at about the 

time the notice of intention to deepen and recomplete was filed. 

Q From your study of these wells did you note that 

Wells 1, 3 and 4 are top allowable wells? 

A Yes, Sir. I believe they are. I believe No. 2 i s 

showing a decline. The water cut seems to be picking up. 

Q No. 2 i s very close to being a top allowable well 
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at the present time, is it not? 

A I would have to look back at the production data 

to be certain, but speaking from memory I would say that well, 

with a seventy barrel per day allowable, i t i s probably deliver

ing somewhere in the neighborhood of forty to fift y five barrels 

per day reported production. 

Q You testified earlier that the upper and lower 

portions of the San Andres are considered by the Commission 

as being one pool for purposes of completion and for purposes 

of assignment of allowable. 

A I don't believe I said I knew how they considered i t . , 

I know i t i s regulated as a single reservoir, as a single o i l 

fiel d . 

Q Yes. At least with respect to Marathon's top 

allowable wells on i t s lease i t would not be possible for 

Marathon to increase i t s productivity, i t s production, excuse 

me, from these wells even i f they were to open up these wells 

in the upper zone at the present time, would they? 

A I doubt whether the productivity of the wells would 

be increased very much, i f any. That i s just an opinion. 

Q Well, you have talked here, Mr. Kelly, about i f you 

were permitted to — i f your application i s granted in this 

case, that, i f I understand your testimony correctly, that 

Marathon would receive the effect of the injection of water 

into the upper zone and that i t would be in a position to 

produce o i l from the upper zone and i t s wells. 
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A I don't remember commenting in any such manner, Sir. 

I believe what I said or intended to say was that as long as 

Marathon i s not withdrawing from the upper — i s not producing 

from the upper zone, which I have reason to believe Marathon 

is not doing at the present time — at least three wells and 

perhaps four — that I do not believe there w i l l be any sig n i f i 

cant encroachment of water onto Marathon's lease as a result of 

the granting of Mobil's flood. In any event, the granting of 

Mobil's flood application would result in the pushing of some 

o i l off of Mobil's lease towards and at least onto Marathon's 

lease — certainly onto Marathon's lease i f the water front 

ever advanced to the lease line. 

Q I f your application i s granted you would expect water 

from your injection wells 13 and 14 to advance toward and onto 

Marathon's lease within a reasonably short period of time, 

would you not? 

A No, Sir. I think that i s the opposite of what I 

testified to; that in fact i t i s my opinion that as long as 

Marathon is not taking any o i l out of those wells, or any pro

duction out of the upper zone, that the water, the injected 

fluids w i l l be much more inclined to move in the other direction 

toward the Mobil producing wells than i t w i l l be toward the 

Marathon lease and that i f in fact the water ever does en

croach onto the Marathon property from Mobil's flood that i t 

would be preceeded by waterflood o i l which would serve to in-
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crease the o i l saturation in the upper zone beneath Marathon's 

lease and I just don't believe that we can inject long enough 

there and keep our own flood going long enough, as long as 

Marathon doesn't produce the upper zone, to flood any o i l off 

the lease. I really don't think there i s any likelihood of 

a water bank ever reaching one of Marathon's producing wells 

in the upper San Andres as long as they don't produce i t . 

Q Let's take for example Marathon's Well No. 4 which 

under your proposal would be a direct offset to your injection 

Well 13 on the North and your injection Well 25 on the West. 

How far away from Marathon's lease line i s your Well No. 13? 

A Approximately six hundred sixty feet. 

Q The same would be true for Well 25? 

A Yes, S i r . 

Q And i t i s your testimony that the injection of water 

at the rate of up to a thousand barrels a day under two thousand 

pounds pressure would not cause water to move onto to Marathon's 

lease and as far as that Well No. 4? 

A I think my testimony was to the effect that I had 

hopes of gaining as much as a thousand barrels per day at the 

injection rate in these wells although with specific regard to 

Well No. 13, I don't believe there i s a chance we w i l l ever 

approach that because the pay i s so thin and of such poor 

quality in that well by the available logs that we have. I 

also indicated that i f we were able to achieve an injection 
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rate of such magnitude that I didn't think — I don't believe 

that i t would last longer than two or three months at the most. 

I believe that within a period of two or three months our in

jection rate on any of these wells that are able to take as 

much as a thousand barrels per day, on the f i r s t day we'll be 

down to five hundred barrels per day or less and I don't believe 

the injection program that we wi l l be able to carry on there 

under two thousand pounds wellhead injection pressure or 

twenty four hundred pounds wellhead injection pressure w i l l 

result in any water bank intruding to the vicinity of any of 

Marathon's producing wells on that lease unless and until they 

produce the response fluids out of those wells, out of the 

upper San Andres. 

Q Do you have any information on what the bottom hole 

pressure was on the Marathon No. 4 at the time i t was worked 

over by Marathon? 

A I have looked at a lot of pressure reports, Sir, and 

I don't remember whether I have seen one on No. 4 or not. I 

believe I have seen more than one pressure report on Well No. 1 

in the Southeast corner of the lease, but I don't remember 

whether I have seen any one on No. 4. 

Q Do you know whether the wells were pumping at the 

time they were converted? 

^ I really don't know. I assume they were. Most of 

the wells out there are pumping wells. I believe the new 
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potentials on the three wells that were worked over, that 

workover reports were submitted on, were completed pumping. 

Their potentials were reported as pumping potentials after 

the workover. 

Q Mr. Kelly, i n your work with t h i s project have you 

studied the eff e c t of water in j e c t i o n i n other portions of 

the f i e l d with a view toward seeing how fast breakthrough 

w i l l occur from i n j e c t i o n well to producing well for a certain 

period of time? 

A Yes, Sir. I have looked at quite a l o t of that 

information and, as I t e s t i f i e d at length t h i s morning, I 

made a l o t of investigations into those water breakthrough 

problems that were encountered. 

Q Generally speaking do you state that your experience 

i n t h i s f i e l d that you had experienced breakthrough i n approxi

mately a year to a year and a half? 

A I don't have the data i n front of me and I w i l l 

have to speak from memory, but I think that i n the wells where 

we have had severe water problems that, yes, the time that 

water showed up i n the producing wells was somewhere between 

twelve and twenty four months after injections had started into 

the offset wells. I think that i s always ju s t a general state

ment. I know that i t has proven d e f i n i t e l y true i n some of 

the wells i n the expanded area. Of course, around the old 

p i l o t , we injected under low pressure and at low rates for a 

long time — wel l , f i v e years, almost — before expanding i t 
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in 1963 and there was quite a l o t of water out i n the rock 

at that time which moved pretty fast once we kicked up the 

inj e c t i o n rates and pressure. 

Q You made a comparison, Mr. Kelly, i n connection 

with the work you did on Exhibit No. 5, where you studied 

the losses that would occur whore you only have a one well 

push compared with other types of where you had two or three 

or a four well push and then you transferred the results of 

that study. You assumed that the results of that study would 

also apply not only i n the area of that reservoir up i n Sections 

14 and 23, but you assumed that v/ould apply equally down here 

in Sections 25 and 26. Now, wouldn't you also have to assume 

that your reservoir characteristics so far as breakthrough of 

water on i n j e c t i o n are concerned would be about the same up 

in those same sections as compared with Section 25? 

A Not necessarily the economic l i m i t where those wells 

around the p i l o t where those wells were reached because they 

qui t making o i l and that i s what the reserve estimates are 

made on. I might add, i f you had a chance to look at the 

curve by now, you can see that as soon as we expanded the 

flood and got the p i l o t back we were able to get the flood 

front back into the wells and are enjoying f a i r l y decent o i l 

production even though there i s a l o t of water production with 

i t . 

Q Hould you agree with me, Mr. Kelly, that there are 

reserves i n the upper San Andres zone l y i n g , underlying 
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Marathon's lease? 

I accept t h a t there are. 

Q v/el l , a i l four of these wells were producing from 

the upper San Andres at the time they were worked over, i s 

t h a t correct? 

L Would you j u s t inform me i f No. 2 was worked over 

too? 

j No. Excuse me. Just a moment. I w i l l see i f we 

can get r i d of t h i s h y p o t h e t i c a l we have been laboring w i t h . 

A l r i g h t , I am informed, Mr. K e l l y , and I w i l l ask you t o 

accept t h a t Well No. 2 also has been worked over i n the same 

manner. 

A I accept t h a t there are reserves or most probably 

reserves i n the upper San Andres beneath the Marathon t r a c t . 

I t h i n k there are upper San Andres reserves every place i n 

here where i t has produced i n the past which i t takes i n the 

Bridges State lease, the Continental State H-35 lease and also 

the State McCallister lease. I do r e c a l l n oting, though, t h a t 

at the time t h a t the four Marathon wells were in d i c a t e d t o have 

been completed open hole i n both the upper and lower San Andres 

during most of t h e i r producing l i v e s and t h a t at the time the 

wells were deepened i n t o i t t h a t a d d i t i o n a l lower San /Andres 

I o r o s i t y was opened i n the w e l l s , l i n e r was set and the 

walls stimulated i n the lower San Andres and t h a t the o i l 

production nicked up, so they produced more o i l . That l o g i c 
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would not follow through by i t s e l f . They actually produced 

more o i l after they got just the lower San Andres opened and 

they did when they had both of them open at a higher producing 

rate. 

Q Referring to your Exhibit No. 8, where dia you get 

the information as to the net pay i n the wells shown on the 

Marathon lease that furnished the information from which t h i s 

isopach map was prepared? 

A F i r s t l e t me say that these picks of net pay were 

in general reviewed by me but I didn't make those picks. I 

can say, without having examined the data closely myself, that 

I feel reasonably sure that the net pay picks on the Marathon 

lease was on the basis of the well logs of twin wells to the 

San Andres wells. There have been twin wells d r i l l e d near by 

each of the Marathon and San Andres wells on that lease and 

the logs formed the basis of net pay picks. 

Q Do you know what cut o f f porosity was used i n making 

these picks? 

A I t was our intention to use a 5% cut o f f and t h i s 

map i s intended to r e f l e c t net thickness of 5% or greater 

porosity. 

Q I f you used a cut o f f of say 3% rather than 5%, 

your isopach would look considerably d i f f e r e n t than this? 

A I don't know how d i f f e r e n t i t would look, but I 

assume that i t would look d i f f e r e n t . Three percent i s a 
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lower porosity. I f you use that cut o f f , i t follows that i n 

a l l probability many of the^ells have a greater n e t p a y thick

ness . 

Q Even using your f i v e percent figure, t h i s exhibit 

shows a considerable amount of net pay i n the upper San 

Andres underlying Marathon's t r a c t , does i t not? 

A Yes, Sir. I think i t has got a good b i t of upper 

pay underneath i t . 

Q And based upon the actual production that has been 

experienced from t h i s acreage up to the present time would i t 

be reasonable to say that there i s s t i l l considerable pro

duction as yet unproduced from the upper San Andres underlying 

Marathon's tract? 

A I don't know i f I would go that f a r , Sir. I r e a l l y 

have not analyzed the upper and lower San Andres production on 

the Marathon t r a c t as yet i n the same way that I have with the 

Continental t r a c t and I r e a l l y don't have any opinion i n that 

regard. I did notice, as I pointed out before, the productivity 

of Marathon's wells improved after they were completed j u s t i n 

the lower San Andres, so I don't know whether the upper San 

Andres would give up very much additional primary o i l or not. 

I t might do i t . 

Q Have you made any — given any consideration at a l l 

to not only the remaining amount of primary o i l available on 

th i s i c a s e but also the amount of secondary o i l that might be 

produced i f secondary operations were commenced at an optimum 
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time? 

A I haven't estimated the secondary reserves for 

the Marathon lease. 

Q I f I understand your testimony, Mr. Kelly, you are 

proposing to i n j e c t water into the upper San Andres formation 

in three wells immediately o f f s e t t i n g Marathon's lease but you 

haven't made any calculations or given any consideration to 

the amount of reserves that are s t i l l remaining under Marathon's 

lease i n the upper San Andres formation. Is that your t e s t i 

mony? 

A I think i n a sense that would be a f a i r statement. 

I w i l l c l a r i f y my meaning on i t . Because I don't believe there 

is any likelihood that Mobil's waterflood under the circumstances 

that I have described i s going to result i n any o i l being push

ed o f f of Marathon's lease i n the upper San Andres. I believe 

that whatever reserves are there r i g h t now, secondary reserves, 

w i l l be there whenever Marathon gets ready to flood the lease 

i n addition to whatever Mobil has pushed to Marathon as long 

as, of course, Marathon does not withdraw production from the 

upper San Andres as i s the case at the present time. I f 

Marathon does withdraw production from the upper San Andres I 

would expect that Marathon would get a portion of those water-

flood reserves at that time and then at such future time aa 

Marathon might be able to engage i i i a cooperative flood with 

offsets because I don't think you can flood that one hundred 
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s i x t y acres e f f i c i e n t l y without cooperation. I t h i n k the 

reserves would s t i l l be there t o produce. I don't believe 

there i s any loss i n upper San Andres reserves t h a t would be 

incurred by Mobil's waterflood. On the contrary, I t h i n k t h a t 

the greatest l i k e l i h o o d t h a t those reserves would probably be 

increased by our waterflood — t h a t i s the o i l s a t u r a t i o n be

neath the lease would be increased. 

Q Are you assuming t h a t there i s any kind of a 

pressure b a r r i e r or any other kind of b a r r i e r t h a t i s going 

to keep the water from your i n j e c t i o n wells from coming onto 

the Marathon lease? 

A I n a sense, yes, S i r . As I stated, the water w i l l 

move toward the area of lower pressure. Nov/, I have no way 

of measuring pressure p r o f i l e r , between i n j e c t i o n wells and 

production wells and knowing at what po i n t the pressure f a l l s 

to what l e v e l , but I do know t h a t i t i s our i n t e n t i o n to pro

duce every b a r r e l of f l u i d t h a t enters our producing wells and 

t h i s i s what we have been successful i n doing so f a r i n our 

waterfloods. I f we continue t o be successful i n dcing t h a t , 

a:; I expect us t o be, I t h i n k the water t h a t we i n j e c t w i l l 

tend t o move p r e f e r e n t i a l l y toward our producing w e l l s . As 

long as Marathon doesn't withdraw anything from the upper 

zone I t h i n k the l i k e l i h o o d i s s l i g h t of very much f l o o d moving 

i n t h a t d i r e c t i o n . 

Q I s n ' t i t i n d i s p u t a b l e , Mr. K e l l y , i l you are i n j e c t -
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ing water i n t o your i n j e c t i o n wells at a rat e i n excess of 

a thousand pounds and our v e i l s down here i n the upper zone 

are considerably lower than a thousand pounds pressure, t h a t 

whether those wells are being produced or not, t h a t you are 

going to have movement of water from the i n j e c t i o n wells eown 

onto the Marathon lease? 

A My opinion i s t h a t t h a t movement would probably — 

yes I t h i n k t h i s i s a reasonable statement which I am going 

to c l a r i f y my opinion on i t . As long as there i s an ample 

gas s a t u r a t i o n I t h i n k the f l o o d w i l l move p r e t t y f a s t u n t i l 

the gas s a t u r a t i o n i s f i l l e d up. Then I f e e l l i k e there i s 

going to be ample resistance encountered t o f u r t h e r flow, that 

i s unless there are withdrawals taken from i t . I t h i n k t h a t the 

pressure d i f f e r e n t i a l s , while they w i l l s t i l l be i n th a t d i r e c t i o n 

w i l i be much greater i n the other d i r e c t i o n and the predominant 

flow c f the water w i l l be towards Mobil's wells and not towards 

Marathon's leaso and I haven't estimated the magnitude. I t i s 

j u s t an opinion t h a t I have. 

Gas s a t u r a t i o n varies w i t h tiie pressure? 

A And o i l that i s there t o f i l l i t up, yes. 

Q Uhat bothers me, Mr. K e l l y , i s t h a t you are s t a t i n g 

as a d e f i n i t e opinion t h a t t h i s water i s not going t o move 

down on t o Marathon's lease, yet you have admitted t h a t you 

have made no study of. the production t h a t has occured i n the 

upper Can Andres from the Marathon lease or the e x i s t i n g pressures 
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i n the upper San Andres on the marathon lease. 

A v e i l , I don't believe there have been any recent 

measurements of pressure i n the upper San Andres on t h a t lease. 

Q So when you say t h a t the water i s not going to move 

onto the Marathon lease, t h i s i s j u s t a conclusion you'd l i k e 

t o reach, i s n ' t i t — you don't r e a l l y have any basis f o r t h a t 

•without having made a study of the upper San Andres formation 

on the Marathon lease i t s e l f ? 

A I disagree, S i r . As I nave stated over and over, 

I believe t h a t the i n j e c t e d f l u i d w i l l move p r e f e r e n t i a l l y 

toward the areas of lower pressure which i n my opinion w i l l be 

i n those areas where f l u i d s are being produced and withdrawn. 

I cannot conceive of there being a pressure sink i n the upper 

San Andres i n the v i c i n i t y c f Marathon's lease since they are 

not withdrawing anything from i t . My opinion i s j u s t based on 

these f a c t s , knowing t h a t Marathon does not produce i t s upper 

San Andres. My opinion i s t h a t the pressure d i f f e r e n t i a l s at 

t h i s time are away from Marathon and t h a t i f any f l u i d s are 

being moved, they are probably moving away from the Marathon 

lease onto the adjacent t r a c t s because the adjacent t r a c t s are 

removing f l u i d s from the upper San Andres. 

Q Wouldn't you agree w i t a me, Mr. K e l l y , t h a t water i s 

going te move ontc the Marathon lease eventually and t h a t what 

we are t a l k i n g about here i s a matter of time u n t i l water has 

flooued out the upper San /Andres zone at le a s t i n Wells Hos 2 
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and 4, if not all four of them? 

A I am sorry, I don't f o l l o w t h a t question. 

Q A l r i g h t . Let's come back and j u s t t a l k about No. 

4. I s n ' t i t j u s t a matter of time u n t i l w e l l water from Wells 

13 and 25 are going t o fl o o d out the upper San Andres zone t h a t 

i s a v a i l a b l e t o the Marathon Well No. 4? 

A Yes, S i r . I thi n k i t i s a matter of time and i n 

j e c t i o n volumes, yes. I don't believe t h a t the time t h a t I 

expect t h i s f l o o d t o operate, which i s the order of f i f t e e n 

years, I don't believe t h a t w i t h i n t h a t time, unless Marathon 

recompletes those wells and begins to withdraw out of the upper 

San Andres, t h a t any such c o n d i t i o n would occur. Of course, 

to the extent t h a t while I say anything i s possible, to the 

extent i t would occur i f i t d i d occur, Marathon would have 

recovered some incremental o i l sooner than they would have got 

i t otherwise, assuming t h a t i n f i f t e e n or twenty or t h i r t y 

years, whenever Marathon gets around t o i t , a cooperative f l o o d 

could be operated on t h a t lease w i t h the adjacent p r o p e r t i e s . 

Q Mr. K e l l y , assume w i t h me f o r a moment t h a t Marathon 

r e a l l y has not agreed w i t h your opinion on t h i s and I assure 

you t h a t t h i s i s a v a l i d assumption t h a t you can make; th a t 

there i s a d i f f e r e n c e of opinion on how f a s t the water i s 

going t o come toward t h i s No. 4 w e l l . I f water encroaches 

toward t h a t No. 4 w e l l and Marathon i s making top allowable 

from the lower San Andres i n t h a t w e l l there i s no way th a t 

Marathon can pr o t e c t i t s c o r r e l a t i v e r i g h t s i n the upper San 
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r.ndrcs portion of the reservoir by producing the o i l that is 

being swept past t h a t w e l l - - i f you make th a t assumption --

A I don't knov; to what extent I am e n t i t l e d t o have 

an opinion on c o r r e l a t i v e r i g h t s . I w i l l say t h i s , though, 

t h a t i n such event as Marathon would open up the upper San 

Andres i n the No, 4 w e l l and produce waterflood o i l t h a t was 

rushed t o them by Mobil's waterflood, I t h i n k , yes, t h a t -would 

represent incremental o i l t o Marathon, but I agree t h a t i t 

would not represent an increased recovery r a t e . There would 

be no incremental rate but there would be incremental o i l as 

long as the allowable controls the w e l l production and as long 

as i t can d e l i v e r the top allowable. C e r t a i n l y there i s no 

incremental r a t e , but there i s incremental o i l and ext r a o i l 

recovered. 

A Just one other p o i n t and I w i l l switch o f f t o 

something else, Mr. K e l l y , but i f Marathon cannot recover the 

o i l as i t comes by, not only i s waste occuring,. but our 

c o r r e l a t i v e r i g h t s are being impaired. Now, can't we agree 

to t h a t — doesn't i t cone down t o t h a t and t h a t you are saying 

t h a t t h a t won't happen because water i s not going t o encroach 

m our lease and we might have d i f f e r e n t opinions — i s n ' t 

t h a t what i t b o i l s down to? 

A I thi n k the l i k e l i h o o d of water encroaching m a t e r i a l l y 

on Marathon's short of the upper San Andres being produced on 

that lease i s very s l i g h t . Yes, S i r . I don't know how t o 

answer the r e s t of your question. I f you care to state i t over, 
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I ' l l take a shot at i t . 

0 I think that i s enough. 

MR. PORTER- I think he knows the answer anyway, 

Mr. Kelly, probably. 

Q Mr. Kelly, have you given any thought — has Mobil 

given any consideration to recompleting any of your San Andres 

wells located adjacent to Marathon's acreage, either deepening 

or recompleting them i n the lower San Andres i n a method 

similar to the method that was u t i l i z e d by Marathon on i t s 

four wells? 

A Well, I'd have to say ye3. We have given consideration 

to that and various other p o s s i b i l i t i e s . The fact i s that be

cause of some work that had been done years ago i n attempting 

to j e t some o i l out of the lower San Andres on the Uricges 

State lease a l o t of our people had i n fact condemned the lower 

San Andres as being non-productive and when going on tiie cross 

sections, I maae some reference to h e l l No. 27 as having been 

perforated and fracced i n several lower San Andres porosities 

and r e a l l y never making any commercial o i l , we have even t r i e d 

once again to get some o i l out of the lower San Andres since 

our application was i n part rejected pursuant to the June 10tn 

hearing and we ran i n and set a packer above the bottom per

forations i n Bridges State No. 14, which i t i s ny view i t i s 

perforated i n the lower San Andres and completed i n the lower 

San Andres porosity and we, for three or four days, made twenty 
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four or twenty five barrels of o i l a day out of that zone 

with sixty to seventy barrels of water. That production of 

twenty four or twenty five barrels a day lasted for four days. 

For the following month i t averaged five barrels a day and 

approximately eighty barrels of water. My opinion i s that at 

least at that location there i s no commercial o i l in the lower 

San Andres. 

Q Which well was that? 

A That was 14. There i s some o i l in i t , obviously. 

We got some out, but I don't believe there i s any commercial 

o i l tnere for Well No, 14. We had a l i t t l e better luck with 

Well No. 25, i f the production holds up. I don't remember 

whether I said anything about i t at the earlier hearing, but 

i t i s true that Well No. 25 was drilled i n i t i a l l y to a total 

aepth of 4750 feet and had a good section of lower porosity 

open in i t . I t made five barrels a aay of water and whoever 

was looking after the well at the time didn't like the water 

production and f i l l e d the bottom of tne well with cement and 

so shut off the lower zone. Within the past recent time period 

we have succeeded in getting that lower zone opened up again. 

I believe i t had picked up a l i t t l e bit of o i l production, we 

got forty, forty two barrels of o i l tne f i r s t twenty four hours 

out of the combined interval in that well along with quite a bit 

water. Of course, there i s a lot of load water lost in the 

well, so I don't know whether i t i s load water or San Andres 
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water that we are producing, but, yes, I think in three wells 

on the Bridges State lease we have a pretty decent chance to 

make some lower San Andres o i l and those are at the locations 

of 25, 12 and 15. All three of those wells are now completed 

in the upper and lower San Andres. 

Q Now, i f your 'Well No. 25 — i s that the same well 

that you are now proposing to convert to an injection? 

A Yes, Si r . 

Q Have you abandoned the idea of possibly converting 

some of these wells adjacent to Marathon's lease to producing 

wells in the lower San Andres at this time? 

A No, Sir. The three wells that I named, 12, 15 and 25, 

are currently producing from both the upper and lower San 

Andres. At such time as we convert either of those wells 15 

or 25 to injection by cementing off the bottom of the well, 

i t w i l l be necessary for us to d r i l l the replacement well to 

get those lower zone reserves. 

Q When you talk in terms of having a cooperative flood 

in this area with Marathon, wouldn't i t be appropriate to have 

a cooperative flood by your developing the lower San Andres 

and then at a later time entering into a cooperative flood with 

us for flooding both the upper and lower San Andres? 

A The problem i s that aside from three well locations 

we have seven hundred thirty acres on the south end of the 

Bridges State lease which i s hardly economical to operate. I t 
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i s at the end of i t s primary depletion and the logical thing 

to do i s try to improve the recovery, increase the reserves 

and increase the production by stimulating that production with 

some sort of secondary recovery effort. We started in 1958 to 

trying out a waterflood in thi3 field and i t has just expanded 

up to the south line. We are trying to take in the rest of i t 

now. 

Q Just a couple of more questions, Mr. Kelly, and I 

wil l be through. Down south of Marathon's lease in Section 36 

there are Getty wells shown on the map. Are those wells pro

ducing, presently producing from the upper San Andres formation? 

A Let me say that I have, at one time or another, checked, 

looked at the completion information on wells in Section 36 in 

general and have the opinion that both the upper and lower San 

Andres is open in a good many of those wells. 

Q Are these top allowable wells at the present time? 

A I think i t would be fair to say that they generally 

are. 

Q Would they be creating a pressure draw down that would 

set up a gradient from your injection wells across Marathon's 

acreage down to the Getty acreage? 

A I think that possibility exists. That could happen, 

of course, I don't really know what the pressure in the upper 

zone is down there. I do know that in general that both the 

upper and lower pay improved quite a lot down in that area and 
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I suppose i t i s conceivable that even with Getty continuing 

to produce down there i t might possibly be that the pressure 

differential i s s t i l l — the gradient i s s t i l l from south to 

north. I just don't know. I just don't know. 

Q Have you made a recent study of tiie Getty production 

in Section 36? 

A Just in a general way. I have noted they have got 

good wells and they have got good looking pay sections on the 

logs. 

Q Do you know what their bottom hole pressures are? 

A I don't remember now but I have seen i t . I have seen 

a l l of the pressures that are reported in the New Mexico 

Engineering Committee Report and there may be one in there, I 

don't recall specifically whether there was one on Getty or not. 

If there i s one in there, I have seen i t , but I couldn't t e l l 

you what i t i s . 

Q On the Well No. 13 that you propose to convert to an 

injection well, how i s that well presently completed at this 

time? 

A I t i s completed through perforations in the Blinebry 

pay. 

Q What i s your current level of production in the 

Blinebry? 

A The order of five hundred barrels per month. I think 

that i t should continue to produce for a minimum of another 
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three years, perhaps as much as f i v e , before reaching the 

economic l i m i t and i t has got to be down close to the economic 

l i m i t before I can j u s t i f y converting i t . 

Q Do you plan to convert i t at t h i s time? 

A No, Sir. I want authority to convert No. 13 at such 

time as the wellbore becomes available for i n j e c t i o n i n t o the 

upper San Andres and I w i l l state that i t i s my current e s t i 

mate that the remaining reserves w i l l be produced from that 

well somewhere between three and fi v e years time from now. 

Q You want authority now for something that you may not 

do for three or f i v e years, i s that correct? 

A Yes, Sir. 

MR. MORRIS: I have no further questions. 

MR. PORTER: Mr. Kellahin? 

CROSS-BXAMINATION 

BY MR. KELLAHIN: 

Q In connection with the testimony about water and the 

encroachment on the Marathon lease, as I understand, i t i s your 

position that there w i l l be no encroachment because of the 

pressure, i s that correct? 

A Well, I suppose i t could b o i l down tc that. That i s 

not j u s t what I said or intended to say. 

Q What did you intend to say? 

A Well, what I said was that as long as Marathon i s not 

withdrawing f l u i d s from the upper San Andres i n t e r v a l beneath 
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their lesse I think the likelihood i s very slight that a 

significant amount of water wi l l invade their lease during the 

l i f e of Mobil's flood. I think that i s the substance of what 

I have tried to say several times. 

Q Well, the fact that they are not withdrawing then 

would create a pressure? 

A I think in a way i t would. In a l l probability there 

would s t i l l be a pressure gradient from the injection well to 

the Marathon lease and s t i l l be some movement, but I think i t 

would be a slow thing. 

Q But i f Mobil were to shut in the tier of wells in the 

South Half of Section 26 there would be no water down in their 

direction, would there? — Encroachment of water down in that 

direction, would there? 

A That i s to the same extent, yes, Sir. That i s basic

ally true. 

Q That o i l then would stay there until the offsetting 

operators were prepared and ready to join you in a cooperative 

flood? 

A I suppose i f we would pool enough not to produce, i t 

would stay there. 

Q And i t would be available for a later flood? 

A I t could be. I t a l l depends upon, you know, how 

things developed. I f our flood comes along and we get through 

with i t and plug the wells out and s t i l l are faced with some 
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possible secondary reserves laying down there, we will just 

have to re-evaluate the economics of i t at the time. 

Q Now, in connection with the Continental lease, i t 

is your proposal to convert the No. 29 well to injection? 

A Yes, Sir. 

Q What i s the present state of that well — is i t 

completed in both zones? 

A The well i s at this time completed to a sufficient 

depth, I believe, to expose both zones. I don't know whether 

29 has any lower zone in i t or not. 

Q In any event, you w i l l plug i t back? 

A I don't know whether there i s any porosity in i t or 

not and — 

Q You w i l l plug i t back? 

A Yes, Sir, to the upper San Andres. 

Q And i s the same true with your 15 well? 

A Yes, Sir. 

Q Now, you propose to d r i l l a well, I think, directly 

south of your No. 26 well. 

A Yes, Sir. 

Q And directly to the north of Continental No. 6 well 

A Yes, Sir. 

Q Seven hundred sixty feet. 

A I expect the well to be — i f the application i s 

granted — approximately seven hundred sixty feet from 
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Continental's No. 6 well and f i v e hundred f i f t y feet from 

Mobil's No. 26 wel l . 

Q ./here i s the No. 26 well producing from? 

A I believe i t i s producing j u s t from the upper San 

Andres now, although I say producing now, i t i s r e a l l y not 

real l y producing anything r i g h t now i t i s shut i n . I t went 

to a hundred percent water a couple or three weeks before the 

June 10th hearing. I don't r e a l l y know where the water i s 

coming from. I thought at that time i t must be coming from 

the bottom of the hole, but since then I have decided I r e a l l y 

don't have an opinion as to where i t i s coming from. 

Q Is the well open? 

A I t i s not intended to be. I t was d r i l l e d i n t o tiie 

lower Sazi Andres and some water production was picked up there 

and i t was plugged back with cement. 

Q You say i t was not intended to be. What I want to 

know i s i t or do you know? 

A I j u s t don't know. The cement was placed i n the 

bottom of the hole and I don't know whether — 

Q Do you know whether i t was effective or not? 

A That i s r i g h t . I don't know. 

w I think the No. 12 well would be the well we are 

talking about there, would i t not — i s that i n the San Andres, 

that w e l l , that cluster of three wells there? 

A The No. 12 is the San Andres well. Yes, Sir. 
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Q Arid how i s i t completed? 

A I t i s an open hole completion. 

Q In both zones? 

A Yes, S i r . 

Q Wow, i f the No. 26 and the No. 12 watered out, what 

would you do with those wells at that stage? 

A At such time as producing wells 26 and 12 were watereu 

out from the waterflood — 

Q Well, whatever would cause i t — 

A Well, I can't enforce any decision I might make now 

on who is concerned with this at the time, but my opinion i s 

that the wells would probably be plugged. 

Q I f the wells were not plugged or i f water encoached 

in any volume in those wells, would i t not be possible i t would 

get into the lower San Andres zone through those two wells? 

A Through which two wells? 

Q 12 and 26 — i f you have an effective cement job on 

the 26 I suppose i t would not. 

A That a l l depends on whether i t would shut the well in 

or continue to produce i t . I think i t would continue to produce 

i t . No. I don't believe water would get into the lower San 

Andres. 

Q If you shut in for any cause i t would not? 

A I think i t is logical to conclude that due to whatever 

pressure differential could be developed in the wellbore between 
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the upper San Andres and the lower San Andres, i f the well 

were shut-in, yes, fluids would exit from i t , would enter the 

well from the higher pressure zone and leave through the lower 

pressure zone and i f i t happened that the differentials were in 

that direction, yes, I think that would happen. 

Q I f you had a waterflood in one zone and none in the 

other the pressure would build up in the waterflood zone, 

would i t not, logically? 

A Yes. I don't really know how high i t would build up 

in the producing well. I know that we have one or two wells 

out there in the flood proper and these are wells that are 

tied in to injection wells where the injection wells and pro

ducing wells are tied together with this high permeability zone 

that I have talked about where the wells w i l l stand just about 

f u l l when they are pooled, but, in general, our wells don't 

run over out there in the waterflood when they are pooled, so 

using that information as a basis for estimating bottom hole 

pressure in the vicinity of a producing well, I could probably 

come up with some number that would represent an order of 

magnitude that we can usually encounter. 

Q You don't have a bottom hole pressure on any of the 

producing wells up in the upper part where the flood has been 

in effect? 

A No, Sir. Those are a l l pumping wells, of course, 

and we don't take pressures on them. 
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Q Do you have any estimate of the bottom hole pressure 

of the injection wells? 

A Yes, S i r . I could generate one. At the rock face I 

think i t ranges up to about thirty five to thirty eight hundred 

pounds, something like that. I'd have to s i t down and calculate 

i t to give you a real good number, but I think i t i s that order 

of magnitude. 

Q That i s approximately? 

A Yes. 

Q In connection with your Exhibit No. 4, you defined the 

red area there in which, as I understand your testimony, you 

said there was only a one way push from the injection proposal, 

I take i t . 

A I think what I said was that the red area i s generally 

subject to a one way push. 

Q Actually that would only apply to the South Half of 

Section 26, would i t not? 

A I t would apply, as I went on to clarify in Exhibit, 

I believe i t i s , 7, the one way push by i t s e l f applies only to 

the red area on Exhibit 7 and there is a three way push that 

influences the blue area on Exhibit 7, both of which are found 

in the red area on Exhibit 4. 

Q In other words, you have more than a one way push in 

Exhibit 4 in the red area? 

A Yes, Sir. As I attempted to illustrate with Exhibit 7 
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and companion exhibits, there are two kinds of push that w i l l 

be affected in that area; a three way push on the blue areas 

and a one way push on the red areas and no push at a l l on the 

green areas. 

Q Now, I believe that you indicated that in connection 

with that exhibit that i f you had cooperation with i t to the 

south you'd have a closed flood pattern. Isn't that what you 

said? 

A Which exhibit i s that, Sir? 

Q Well, i f you had cooperation from the south, would 

that give you a closed flood pattern? 

A Yes, Sir. To the extent that we have cooperation i t 

would close i t up. I t would. I f we could cooperate a l l the 

way around we could get enclosed pattern reserves off the entire 

red areas on Exhibit 4. 

Q And leave Continental Oil with an open pattern and no 

cooperation from the south, i s that right that would be ex

actly the same situation you are in now. 

A You'll have to clarify your question for me. 

Q If Continental cooperated with you on a line flood, 

then they would be in the same position you are in now insofar 

as their operations to the south are concerned? 

A I have formed some opinions about Continental's water-

flood reserves. 

Q I am not talking about reserves. I am talking about 
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a pattern. 

A In order to answer your question i t i s necessary for 

me to t e l l you t h i s and I don't believe the situations are 

comparable at a l l . No, S i r . 

Q You don't think i t i s the same thing? 

A No, Sir. I don't think i t i s . 

Q They'd have no backup flood to the south. 

A Well, to that extent, yes. That i s true. From that 

standpoint, i f Continental did not have cooperation to the 

south of the State H-35 lease, from that standpoint the situations 

would be s i m i l i a r , but from the standpoint of what we have here, 

the recovery, the o i l that we are i n a position to lose as a 

result of carrying on our flood under the existing order, i s 

quite a l o t d i f f e r e n t from what Continental — 

g In other words, you say you w i l l lose more o i l ? 

A I w i l l say that i t i s my opinion that Continental w i l l 

not suffer any loss i n recoverable reserves i f they were to 

cooperate with Mobil. 

Q Providing they recover the reserves. 

A They w i l l recover part of them now, that i s as the 

wells respond, and the rest of them whenever they engage i n a 

cooperative flood with other people i n other directions to the 

south, east and west. I don't think Continental w i l l lose any 

recoverable reserves. 

g Why can't you do the same thing with Continental you 
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are expecting Continental to do? 

A Well, Continental i s faced with a d i f f e r e n t problem 

than we are. 

Q What? 

A Continental has only one — the distance of only the 

distance between two wells; that i s , for example, the distance 

between Well No. 6 and "Well No. 4 i t has to flood the o i l . 

Mobil, i n recovering the o i l i n tne one way flood, has to push 

i t across i n excess of a half a mile i n places. 

Q Just using the i l l u s t r a t i o n you ju s t gave, doesn't 

Mobil have the id e n t i c a l situation with the No. 35 in j e c t i o n 

well and 25 and 26 as a producer — i t goes the same distance, 

doesn't i t ? 

A I am not sure I follow your question. 

g You just t e s t i f i e d , did you not, that Continental only 

had to be concerned with the distance between Well No. 6 and 

'Well No. 4? 

A That i s r i g h t . Between 6 and 4 and between 6 and 3 

and between C and 5, yes. 

Q And don't you have the same situation witn your Well 

No. 35 to the north, the distance between 35 and 26? 

A Yes, but there i s a further distance to the east there 

over to 25 and, of course, we'd have to keep in j e c t i n g into 35 

to get the o i l across to No. 25, under the configuration that I 

think you are talking about, and i n such event we'u push a l l the 
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o i l , off of our lease to the south on beyond 26. Of course i t 

i3 possible that we'd s i t there and produce one hundred fi f t y 

or two hundred barrels of water a day out of No. 26 for five 

or 3ix or seven years or without getting any o i l to stop that, 

but I kind of doubt i f we'd produce an o i l free well for very 

long. 

Q Well, Mr. Kelly, along that line, wouldn't the same 

thing happen to Continental in their Well No. 6 — you don't 

3ay that water won't encroach on Continental'3 lease, do you? 

A No, Sir. 

Q I t w i l l encroach their Well No. 6? 

A I think i t w i l l . 

0 How do they protect their No. 4, then? 

h From what standpoint? 

Q Do they produce a hundred f i f t y barrels of water from 

the No. 6 well — won't the 3ame illustration apply? 

A You mean after the water encroaches on No. 6? 

0 Yes, Sir? 

A Well, of course, we have switched horses back and 

forth. We are not talking about cooperative flooding any longer, 

Q No. We are not. We are talking about now you have 

made certain comparisons and I am trying to point out, at least 

for the Commission's benefit — I think they are getting i t — 

I hope that the comparison you made applies equally to your 

lease as to Continental's. That i s what I am trying to get at. 
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In the specific instance of the so called what I w i l l c a l l 

the l i n e i n j e c t i o n well between No. 26 and No. 6, that Mobil i s 

recommending to be authorized for d r i l l i n g , i t w i l l be two 

hundred feet closer to Well No. 26, Mobil's only producing well 

i n that pattern, than i t w i l l be to No. 6, Continental's pro

ducing well that w i l l be influenced by that i n j e c t o r . There 

is no reason at a l l for Mobil to continue i n j e c t i n g i n t o that 

'.•/ell a f ter the waterflood reserves have been recovered by No. 

26. Now, because the well i s two hundred feet closer to our 

producing well i n that pattern, the only one that we have to 

allow on to get the o i l i s Continental's No. 6 producing w e l l . 

A I think there is very l i t t l e likelihood that anything 

such as what I think you are talking about would have occured; 

that the water bank would advance beyond Well No. 6. I think 

that i t w i l l . I think that the level of i n j e c t i o n i t w i l l have 

to maintain i n that well to keep from watering out our own 

producing well which i s two hundred feet closer to i t than your 

well i s such that there would never be any real problem en

countered i n Continental's No. 6 well. 

Q The only problem they w i l l encounter i s i f you water 

i t out. 

Tn. I think that over a period of time the well w i l l water 

out and produce f i v e thousand barrels of waterflood o i l . Yes, 

Sir. That i s i t would water out from the north and because I 

think that w i l l take place over a period of about f i f t e e n years, 
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because that i s how long i t w i l l take us to flood out that 

pattern that No. 26 produces from, so I think at the end of 

that time Continental w i l l j u s t about have recovered i t s f i v e 

thousands barrels of waterflood o i l plus whatever else enters 

the well from a primary mechanism and the water bank w i l l be 

just about at the v i c i n i t y of the No. 6 wel l . There w i l l be 

a higher o i l saturation south of i t as a res u l t of the i n j e c t 

ion and those reserves w i l l be laying there for Continental to 

recover on any cooperative flood that they might engage i n 

sometime i n the future because the i n j e c t i o n w i l l cease i n the 

Mobil's wells when our producing wells are gone. 

v Well, what i n j e c t i o n rates w i l l you have on that well 

o f f s e t t i n g Continental No. 6? 

A I haven't designed that i n j e c t i o n rate either, but 

speaking broadly, I'd say that i t ought to be about — l e t ' s 

see -- i t i s fi v e hundred sixty feet from the producing well 

as compared with thirteen hundred twenty feet for the other 

i n j e c t i o n well -- i t would be somewhat less than half of the 

in j e c t i o n rate of the other i n j e c t i o n wells i n that pattern. 

Q What i s the other i n j e c t i o n wells? 

A Well, I don't r e a l l y know what they are going to be. 

I haven't calculated them and my opinion i s that the physical 

factors w i l l control i t f i n a l l y . I believe probably, after a 

period of a few months, i t w i l l be down to the v i c i n i t y of 

fi v e hundred barrels per day or p>erhaps less i n these wells. 



Page 111 

I f that i s the case, we are looking at i n j e c t i o n rates i n t o 

the well that we want to d r i l l north of Continental's lease — 

somewhere i n the order of two hundred barrels a day. 

Q Which wells are you talking about now, two hundred 

barrels a day? 

A The well that we want to d r i l l north of Continental's 

lease. 

Q That one you are talking about, four hundred barrels 

i n the other wells — 

A I hope up to f i v e hundred. 

Q Is that the figure you had in mind when you said 

Continental wouldn't be watered out for f i f t e e n years? 

A Well, I know that i t w i l l take — i f everything goes 

according to my plan — about f i f t e e n years for us to flood 

out Well No. 26, the pattern of No. 26, just as on the average, 

that i s the time we w i l l take to complete the flood and I know 

that we are not going to i n j e c t i n t o the l i n e i n j e c t o r a 

s u f f i c i e n t volume to water out our No. 26 well which i s two 

hundred feet closer tc the i n j e c t i o n well than Continental's 

well and so, yes, I think that that i s where the f i f t e e n years 

comes from. Whatever the design i n j e c t i o n rate i s , f i n a l l y 

controls what the production well does. I f the thing i s water

ing out with f i f t y barrels a day, we w i l l have to cut i t back 

to twenty f i v e . 

Q As of r i g h t now, you don't know, is n ' t that the 
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truth? 

A That i s r i g h t , but I can speak r e l a t i v e . 

Q Now, you t e s t i f i e d as to the waterflood o i l to be 

recovered by Continental. 

MP. PORTER: Mr. Kellahin, we w i l l take a ten minute 

break. 

(whereupon there was a short recess.) 

MR. PORTER: The hearing w i l l come to order, please. 

Q Mr. Kelly, before the recess I started to ask you 

about t h i s waterflood o i l that you say the No. 6 well would 

recover. About f i v e thousand barrels did I understand you to 

say? 

A Yes, Sir. 

3 And you just t e s t i f i e d that you don't think that well 

w i l l be watered out for approximately f i f t e e n years? 

A Well, i n that range. I expect that the No.6 well of 

Continental's w i l l be watered out contemporary with the water

ing out of No. 26 and I haven't any better estimate r i g h t now 

than the estimated flood l i f e which i s about f i f t e e n years. I t 

could be less than that. 

Q Well, l e t ' s assume for a moment i t i s f i f t e e n years 

and the well would recover f i v e thousand barrels of waterflood 

o i l . That comes out to about three hundred t h i r t y three barrels 

a year, aoesn't i t ? 

A I w i l l accept your arithmetic. 
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•J Or t h i r t y barrels per month. Have you considered the 

economic l i m i t s of production? 

A Yes, Sir. The economic l i m i t s that I have determined 

from Mobil's wells i s about seventy oarrels per month on p r i 

mary and about one hundred f i f t y barrels per month after a good 

deal cf water comes i n on them. 

Q Well, Continental's No. ii well would never achieve 

that would i t ? 

A I t would never achieve what? 

Q One hundred f i f t y barrels a month? 

A I t i s conceivable that i t would not. Of course, i n 

that event there would be no harm caused to i t at a l l . 

Q I i i t couldn't produce, i t i s not condemned, i s that 

what you are saying? 

A I f the well plays out and our i n j e c t i o n i n t o the 

well o f f s e t t i n g Continental has no influence on i t s productivity, 

why. i t follows that the likelihood of any harm having been 

caused i s very slim. 

Q But you do say i t has f i v e thousand barrels of water-

flood o i l . This i s your best estimate? 

A Yes, Sir. 

^ I t has f i v e thousand barrels, rougnly, of primary o i l ? 

A Yes. About the same. 

Q Now, w i l l that be recovered — as I understood your 

testimony, you saia f i v e thousand barrels after i n j e c t i o n was 
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st a r t e d i n your o f f s e t t i n g w e l l . 

A Yes, S i r . 

Q So that p r i m a r i l y --

A That i s f i v e thousand b a r r e l s w i l l be pusnee to i t . 

Of course, i t depends on the pressure d i f f e r e n t i a l s a f f e c t i n g 

the v / e l l . I f the o i l comes t o the w e l l as so we have discussed 

t h a t i t night do so, why, i n tha t case I would expect the No. b 

w e l l to go ahead and produce i t s f i v e thousand b a r r e l s of r e 

maining primary, i f t h a t i s a good f i g u r e , i n a u d i t i o n t o whatever 

i s pushed to i t . 

Q Nov;, g e t t i n g back t o your l i x n i b i t No. 4, i n the red 

area I believe you t e s t i f i e d t h a t there was a m i l l i o n s i x 

hundred f i f t y s i x barrels of recoverable o i l underlying t h a t 

area. 

A Underlying the ree area. Yes, S i r . 

Q You d i d n ' t mean t o i n f e r t h a t t h a t o i l would not be 

recovered unless t h i s a p p l i c a t i o n i s approved, d i d you? 

A I went on to estimate the amount of t n a t o i l t h a t I 

th i n k w i l l not be recovered. 

Q Well, going on over t o your next e x h i b i t — No. 5, I 

believe i t i s did you t e s t i f y t h a t i n the red area you 

recovered f i f t y percent? 

A Yes, S i r . 

0. And t h a t i s a l l . I n other words. your f l o o d i n g i n 

the North h a l f of Section 25 i s j u s t not an e f f e c t i v e f l o o d 
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then, i s i t ? 

T. I n the North Half of Section 25. 

2 That i f j i t . 

7- Very s l i m , yes. 

0 And thfui you say t h a t none of the o i l underlying the 

l i g h t Teen area would be recovered at a l l ? 

A Under t h i s f l o o d c o n f i g u r a t i o n Mobil wouldn't recover 

any of the o i l underneath the green area. I t h i n k t n a t inasmuch 

as I nave calculated there i n some nine hundred nineteen 

thousand barrel?, of recoverable o i l under the red and the blue 

areas and the green area t h a t won't be recovered by Mobil. I 

t h i n k t h a t a good p o r t i o n of t h a t would go ahead and be pushed 

across the l i n e . There would be, at the end of the f l o o d — 

I envision tne green area would be hi g h l y saturated w i t h 

waterflood o i l and such as t o accommodate nine hundred nineteen 

thousand b a r r e l s and however much space i s required across tiie 

lease l i n e s to accommodate o i l t h a t i s what would be required. 

I t h i n k , without having calculated i t , I'd estimate i n a l l 

p r o b a b i l i t y t h a t a good amount of t h a t nine hundred nineteen 

thousand b a r r e l s would probably be pushed across the lease l i n e . 

} To whose leaae? 

A To the adjacent leases to the south. That would take 

i n , i n p a r t , Texaco on the Shell Q lease, Marathon on the State 

McCallister lease. Continental on the State H-35 lease and 

P h i l l i p s ca the Mobil lease. 
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j Now, you say the o i l w i l l be pushee across there i f 

you don't put these wells on i n j e c t i o n . I s t h a t your t e s t i 

mony? 

A Yes. S i r . I f we don't i n j e c t i n t o the wells t h a t 

we are asking f o r permission to i n j e c t i n t o today and carry on 

our flood under the orders t h a t we have »t the present time, yes. 

Yet you t e s t i f i e d that i f the 13 w e l l , f o r example, 

and the 14 w e l l o f f s e t t i n g Marathon to the north were put on 

i n j e c t i o n , the water would not encroach but the o i l w i l l . I s 

t h i s your testimony? 

A I don't believe- I said exactly what you n a j . I w i l l 

t r y t o r e s t a t e what I said w i t h respect to i n j e c t i o n i n t o No. 

13 ar<d 14 and 25. 

.1 Please do. 

So long as Marathon i s not withdrawing f l u i d s from 

the upper San Andres on the State McCallister lease I believe 

there w i l l be very l i t t l e water encroach on the Marathon lease 

as a r e s u l t of Mobil's watorflood. 

Q 0. K. So long as Marathon i s not withdrawing from 

the upper San Andres lease. 

A Yes, Clr. 

j Your o i l would net encroach c i t h e r , would i t ? 

A Oh, yes i t woule encroach t o the extent th a t the gas 

s a t u r a t i o n i s s u b s t a n t i a l l y eliminated. Of course the o i l 

goes in f r o n t of the water. I hope t h a t i s what happens. 
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That i s what usually happens. That i s the ais. of tiie whole 

t h i n g . The o i l roan i n f r o n t ant; resaturates the gas s a t u r a t i o n 

t h a t i s ahead of the o i l Lank end, of course, wherever the 

water hank stoj s immediately i n f r o n t of i t i s a very r i c h l y 

saturated i n t e r v a l and I have trice, not to say where i t w i l l 

stop. I dor. 11 kno^ where i t w i l l stop, but i n my opinion the 

water w i l l not encroach s i g n i f i c a n t l y onto the Marathon t r a c t 

under the assumptions t h a t I made. 

; I n connection w i t h ycur E x h i b i t l ie . 10 -- I don't 

t h i n k we need to r e f e r t c i t — ycu r e c a l l what, i t i s — you 

chewed a high permeability area and did I understand you 

c o r r e c t l y Lc say t h a t t h i r . area accounts f o r the earl y water 

prouuetion i n o f f s e t t i n g wells? 

A I t i s th a t i n t e r v a l which I understand I i n t e r p r e t as 

being responsible f c r the early breakthrough of water production 

on the producing wells yes, S i r . That i n t e r v a l and one 

comparable? t c i t f a r t h e r south. 

0 have you ever run an i n j e c t i v i t y p r o f i l e on any of 

your wells? 

T- Yos, S i r . 

y Did i t r e f l e c t t h i s ? 

A Yos. In and around the old p i l o t we ran a good many 

i n j e c t i o n p r o f i l e s and found ample q u a n t i t i e s of water going 

i n t o the i n t e r v a l t h a t we could i d e n t i f y as being the high l y 

porous outer permeable zone. 
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Q A l l of the o i l i s not produced s o l e l y from t h i s 

h i g h l y p-enaeaj-lo zone, i s i t ? 

A no, S i r . I t i s not. 

U Viien you are a c t u a l l y bypassing the o i l i n the 

formation? 

A Well, yea and uo. I t cepenus on when you are t a l k i n g — 

what stage you are t a l k i n g about. The water continues to enter 

tne lower permeability rock uo i t continues t o enter the high 

permeability rock, but we have observed t n a t by maintaining the 

i n j e c t i o n tiie way ve have c o n t r a l l e u i t that we can get enough 

water i n t o the low permeability rock t c push o i l out of i t 

i n t o tne producing weils t o j u s t i f y continuing t o operate the 

f l o o d . I n tiie case of ho. 10, f o r example, t h i s ranges up t o 

a»jout severity barrels of o i l a day at the present time. No. 10 

was s u b s t a n t i a l l y gone. I t was gone before the f l o o d was ex-

pandea i n 1967 and i t has come on bacK and we maxe a l o t of 

water out of i t now. I t h i n k i t i s coming through t h a t streak. 

w ihie water i s coaing through the permeability streak? 

A i'es, : . i r , but the o i l i s coming too. 

3 nave ycu made any e f f o r t t o s e l e c t i v e l y i n j e c t i n 

any of these wells? 

A I uo/i't know how to answer t h a t question properly, 

vie are dealing w i t h open hole completions. Most of them are 

shot. I t i s a : -retty d i f f i c u l t t i l i n g . I don * t Know o i any 

mechanical wav tn a t vou could c o n t r o l i r n e c t i o . i . There i s 
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always, you know — there are various a d d i t i v e s t h a t you 

can use t h a t are intended t o improve p r o f i l e s . 

Q Now, were any of these wells fraeea? 

A A vjood many of thorn have been fraced. 

<U Could t h a t have caused v e r t i c a l f r a c t u r e s i n t o the 

lower s.one? 

A I beg your pardon? 

Q Couiu tae f r a c job cause v e r t i c a l f r a c t u r e s i n t o 

tiie lower lione? 

A I f the lower zone was opened t o tiie f rac treatment, 

i suppose t h a t i t would, yes. S i r . 

Q What I am g e t t i n g a t i s , I am t a l k i n g about v e r t i c a l 

f r a c t u r e s connecting the upper and lower zones. I s there any 

p o s s i b i l i t y of that? 

A ' - e l l , I have said before anything i s possible, but 

I t h i n k t h a t would be extremely remote to f r a c down two hundred 

f e e t . I tn i n k t h a t i s a very remote p o s s i b i l i t y , resides, 

treatments t n a t Wei use out there, whea i t i s considered there 

are two hundred or four hundred fe e t of open aole i n t e r v a l open 

i n the w e l l , I t h i n k i t i s inconceivable t h a t a f r a c treatment 

would go down another two hundred f e e t . There i s so much rock 

opening i n the w e l l to suck up the f l u i d . 

•j how nany analyses have you made i n r e l a t i o n t o the 

fractures? 

A I don't, understand. 



Page 120 

0 How many analyses have you made of the length of the 

frac t u r e s i n the formation? 

A I haven't made any analyses of the length of f r a c t u r e s 

i n formations. 

2 Mr, K e l l y , i n your d i r e c t testimony you t e s t i f i e d t h a t 

Mobil had invested a m i l l i o n nine hundred thousand d o l l a r s i n a 

vjaterflood p r o j e c t . You can recover a considerable amount i n 

t h a t , can't you? 

A b'c have recovered a good b i t of water f l o o d o i l , yes. 

I don't know r i g h t now whether the p r o j e c t has \ aid out or not. 

I do know the s i x hundred thousand c o l l a r s we have got t i e d up 

i n tiie south f l o o d hasn't r a i d out and i t won't i f we con' t get 

t h i s acreage uncu'-r f l o o d . 

'.; Which well? 

A I;> t h i s expansion that we ask f o r permission t o go 

t o , i n the June 10th hearing. 

^ Are you t o l l i n g me ycu spent s i x hundred thousand 

d o l l a r s cn t h i s already? 

A Yes, S i r . 

Q 'hen did you spend that? 

A During the f i r s t h a l f of 1970. 

j VA .at d i d you do wi t h i t ? 

A 'AQ b u i l t a ten thousand b a r r e l a day i n j e c t i o n 

s t a t i o n , he put i n i n j e c t i o n l i n e s . v/e converted w e l l s . 

; Did you get approval of t h i s Commission to convert 
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these? 

A We f i l e d the necessary reports to convert them. Yes, 

Sir. In that sense, we didn't get permission to i n j e c t i n t o 

them, We obtained permission to convert the wells int o i n j e c t i o n . 

Q And you have not injected them? 

h We have injected into a l l of the wells that the 

Commission has given us permission to i n j e c t i n t o . 

Q But that does not include the wells o f f s e t t i n g 

Marathon anc Continental, does i t ? 

A That i s correct. We don't have permission to i n j e c t 

into those. 

Q New, you ;..ade a suggestion that Continental spend i t s 

own money end protect i t s e l f against your flood by the i n s t a l l 

ation of l i n e r s . What would be tho purpose of the liners? 

T- The purpose that I envision cf setting l i n e i n one 

of these o; cn hole completions of Continental's would be to 

shut o f f the water that i s entering the well from the upper 

San Andres and at such time as that water production becomes 

prohibited. 

j And that i s water that you have put into i t ? 

A Yes, Sir. 

Q Mr. Kelly, one other question here. In connection 

with your Exhibit 50, you have the productive history of the 

bridges State well No. 57. 

A Ye?;. 
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Q In the exhibit i t states that i t was found that the 

reported production frora Well No. 57 in 1965 and in 1966 was 

substantially greater than the well test capacity in that 

actual production for the No. 57 had declined tothe economic 

limit late in 1966. A re-allocation of battery production 

based on well tests through the period and so forth was made. 

To what wells did you then attribute this production? 

A I don't know. I had somebody else do that for me. 

Q Do you know whether that excess production reflected 

on Exhibit 5D i s reflected in the other exhibits which are a 

part of your Exhibit 5? 

A I am not sure I follow your question. 

Q Well, you made a — 

A You are asking i f the excess production that was 

attributed to No. 57 was taken from the other wells? 

Q No. 

A what i s your question? 

Q What I mean i s when you re-allocated i t , i s this 

re-allocation reflected in any other Exhibits before this 

Commission? 

A No, Sir . In that exhibit, that plot of production 

for V/ell No. 57 represents what was reported to the Commission 

and i t i s my opinion that i t was in error by the amount that 

I have indicated and that i s an estimate, of course. 

Q Is i t possible that that production could have been 
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produced from wells shown on Exhibit 5A, B, and C? 

A I don't remember which of those wells produced into 

which batteries and I suppose that would be a possibility. The 

wells are generally in the same geographical area, although I 

seem to remember that these wells were producing into two 

different batteries around the old pilot and I just don't re

member whether 57 was in the same battery with the other three 

wells or not. 

Q Well, then, to the extent that Exhibit 5D i s in error, 

your other exhibits, 5A, B and C could be in error also? 

A I don't believe I accept that. I don't. 

Q You don't know where the o i l comes from but i t didn't 

come from 5D? 

A I t came from some place on the lease. You see, in 

this instance we were dealing with allocated battery production. 

Now, I am not quite sure right now just how Mobil allocates i t s 

production between the wells on lease in making the production 

reports. I know i t i s done on a computer and i t may well Le 

done on a lease basis in which event the production could have 

come from anywhere. Of course, i t i s supposed to be — the 

well tests are supposed to be input to the computer program as 

they come in, but they are not always input and a high test or 

low test w i l l be carried forward too long on a well and as a 

result i t s production w i l l be reported too high or too low. 

Q Mr. Kelly, I wi l l accept your explanation how these 
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things occur. What I am trying to arrive at i s the information 

you have presented to this Commission i s not accurate to the 

extent that the production from the 5D i s wrong, i s that 

correct? 

A I think the information that I presented to the 

Commission i s correct in that I have reported to them the best 

testament that we can generate of the production from Well No. 

57. 

Q Well, could any of that production have come from 

your Well No. 10? 

A I t i s possible. 

Q And that i s the one you said showed 40% efficiency? 

A About 43. 

Q So i t could have been a SO or 60% efficiency? 

A Oh, no, Sir. I don't think i t would even approach i t . 

Of course, the average for the four wells was 42%. There was 

such close agreement between the daily generated from the four 

wells I was pretty well ready to accept that somewhere around 

42 or 43 or 40 or 45% is correct and the reserve calculations 

that I made didn't ut i l i z e the 42% recovery. I used 50% re

covery affording a greater reserve to Mobil than the pilot 

performance actually indicated which, I think, makes my figures 

tend to be on the conservative side. 

MR. KELLAHIN: That i s a l l . Thank you, Mr. Kelly. 

MR. PORTER: Any further questions of Mr. Kelly? 
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You may be excused. 

This concludes the testimony of the applicant? 

MR. SPERLING: I t does. 

MR. PORTER: Now, I believe that we have an indica

tion that we have testimony from both Continental and Marathon. 

MR. LOPEZ: At this time, Mr. Porter, I believe 

Marathon i s going to preceed Continental in presenting their 

evidence, so i f you are willing, we w i l l just go ahead. 

MR. PORTER: I t i s absolutely a l l right. I t doesn't 

make any difference so far as we are concerned. 

MR. LOPEZ: At this time I'd like to c a l l Mr. Zeman. 

PAUL ZEMAN 

a witness, being duly sworn according to law, upon his oath 

testified as follows: 

MR. PORTER: Let the record show Mr. Zeman has 

previously been sworn.' 

MR. LOPEZ: Then I assume his records are acceptable 

to the Commission — his qualifications? 

MR. PORTER: Well, he was sworn earlier this morning. 

DIRECT EXAMINATION 

BY MR. LOPEZ: 

Q Mr. Zeman, would you please state your f u l l name? 

A Paul Robert Zeman. 

Q What is your occupation? 

A I am District Reservoir Engineer Supervisor for 
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Marathon Oil Company in Midland, Texas. 

Q You are familiar with the application of Mobil in 

Case No. 4367 and 4368? 

A I am. 

Q You are also familiar with the Vacuum Field in Lea 

County, New Mexico? 

A I am. 

MR. PORTER: Did you testify in a previous case? 

THE WITNESS: Yes, I have, S i r . 

MR. PORTER: Alright. 

MR. LOPEZ: Are his qualifications acceptable? 

MR. PORTER: Yes. 

Q Mr. Zeman, have you prepared or had prepared under 

your supervision some exhibits in connection with these cases? 

A I have. 

Q Referring to that exhibit as Marathon Exhibit No. 1, 

would you please refer to i t and explain to the Commission 

what the exhibit represents? 

A Exhibit No. 1 i s a portion of the Vacuum Field in 

Lea County, New Mexico. I t covers the area of the field which 

is pertinent to Mobil's request for expansion of their Bridges 

State Waterflood. Mobil's Bridges State lease i s shown bordered 

in green on the map. Marathon's acreage in the area i s shown 

in yellow. Mobil's present injection wells are shown in blue 

as the other operators' wells. There i s a few in the 'West 
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Vacuum Unit and there are some cooperative Amarada wells and 

Texaco has a well. This map i s as ox June of this year, 1970. 

Mobil has requested an expansion of their waterflood to include 

a l l of the southern portion of their Bridges State lease and 

have requested the conversion of thirteen wells to injection. 

The wells proposed for conversions are shown in red circles. 

Mobil also proposed to d r i l l two injection wells. They have 

since eliminated that to one and done away with one. These 

wells were originally located in E25, 17, 34 and in 26, 17, 34 

and are shown as red triangles on the map. 

Referring to Section 25, Township 17 South, Range 

34 East, Marathon i s the operator of the State of New Mexico 

McCallister lease. Mobil's Bridges State lease offsets our 

acreage to the north and west. Three of Mobil's proposed in

jection wells directly or diagonally offset our acreage. 

These wells are the Bridges State No. 25, proposed conversion 

660 feet west of our acreage. In 125 to the north Mobil pro

posed originally to d r i l l a well three hundred thirty feet 

from the lease line — our lease line. They have since scutt

led that well and propose to, at some future date, convert No. 

13, which i s a Blinebry producer, to an injection well. Mobil's 

Bridges State No. 14 i s a proposed conversion, i s a northeast 

diagonal offset to our acreage. Actual Grayburg wells in 

here are shown in l i t t l e circles around i t and a l l the wells 

are shown on the map and tiie rest of them are just plain dots. 
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Marathon presently has four producing Grayburg wells 

on the State of New Mexico McCallister lease. Three of our 

wells are capable of making top allowable and one i s a marginal 

well but s t i l l making a considerable amount of o i l . These wells 

are wells 1, 2, 3, and 4. Marathon's wells on the McCallister 

lease arc no where near stripper category and the acreage i s 

not ready for waterflood. 

Marathon i s of the opinion that injection of water 

into the three offset wells offsetting our acreage may cause 

premature water breakthrough in our wells thereby reducing our 

o i l productivity of the wells and the ultimate recovery from 

our lease. 

This assumption was made on the basis of going down 

and picking both zones of porosity. We assumed that through 

this workover program that we have started and completed on 

this lease — I w i l l go into that in some detail — that we 

w i l l be able to go up into the upper section later, much later 

and get some o i l from there. 

That takes care of Exhibit No. 1. 

Q Referring now — I refer to Exhibit No. 2 which i s 

in booklet form. 

A Yes. 

0 And I would ask that you commence explaining what 

Exhibit 2 i s . 

A I have here in this booklet data relating to lease 
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well production, production tests, well completion information 

and some reserve data for our McCallister lease in the Vacuum 

San Andres Field. 

Turning to Page 1, we have four producing wells there. 

Our wells or lease commenced production in July 16, 1938. As 

of August the l s t of this year we have produced one million 

eight hundred forty eight thousand four hundred sixty eight 

barrels of o i l ; a l i t t l e over eighteen thousand barrels of 

water and one million eight hundred eighty six thousand MCF 

of gas, approximately. 

During July, 1970, our wells have produced eight 

thousand four hundred fifty eight barrels; less than a thousand 

barrels of water and a l i t t l e over ten thousand MCF of gas. 

Turning to Page 2, this i s a lease plot of the annual 

o i l production and the annual water production for the four 

wells. I have taken i t from 1959, which i s the year we started 

our deepening program in running liners on the f i r s t well. I t 

also coincides about the time that Mobil's Bridges State start

ed to be flooded. As you can see, in 1959, our o i l , annual o i l 

production from the lease was 46,000 barrels a year. In 1969, 

the o i l has increased to 87,000 barrels per year and the dashed 

line there i s anticipated 1970 production of 95,000 per year 

based on the f i r s t six months' production of the lease. 

Our water production has been nominal since 1967 and 

has been real low. The maximum i s around ten thousand barrels 
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per year. 

Now, continuing on over — before I get into the 

individual wells and vhat we have done I'd like to refer to 

Exhibit 3, which i s a cross section, AA Prime. I wi l l refer 

back to Exhibit 2 later when we go through our workover program. 

We can use Exhibit AA as a kind of a visual aid. 

Exhibit No. 3 i s a cross section AA using sonic or 

acoustic logs through the San Andres section of four of our 

deeper producers in the lease. Each of the wells that we 

use here i s a twin to a Grayburg San Andres producer. If you 

look at the map in the corner here i t starts with Well No. 10, 

McCallister State Ho. 10, which i s a twin to the Grayburg Well 

No. 1. I t goes over, counter clockwise, to Well No. 8 which i s 

a twin to 3; goes north to Well No. 6 which i s a well to 4 and 

i t goes to 9 which i s a twin to 2. 

These deeper wells are dual completions in the 

Glorietta and Blinebry. 

Refering to the cross section, I have marked the top 

of the San Andres. I t comes in about -320 to 350. I have 

marked the top of the Lovington Sand and the base of the 

Lovington Sand so in effect this upper section of the San 

Andres i s the upper San Andres section. 

I have marked the base of the Lovington Sand. I have 

taken the estimated o i l water contact of -750, based on our 

work in this lease of deepening the wells. As you know, down 
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between the Lovington Sand and the o i l water contact we have 

coae up with a body of porosity. For purposes of identification, 

I have called i t "top of the lower massive porosity*. I t has 

got quite a bit of continuity and I think i t i s pretty obvious 

to see. 

I'd like to now go back and w<3 w i l l discuss our 

workover program for Well No. 1. This Well No. 1 i s the f i r s t 

log on your le f t hand side and I have superimposed on these 

deep wells the original completions and the deepening and the 

liners that we ran and I also have a porosity scale and the 

coloring in red i s what I estimate to be net pay. 

Referring to Page 3 in the booklet on Exhibit 2, our 

No. 1 well, which i s the f i r s t well on the cross section, or 

the twin of 10, was completed in July, 1938 and here I want to 

make a comment that I have accumulative production to August 

l s t and after I had this thing printed up I checked and some of 

our computer sheets have a few bugs in i t , so this number i s 

not quite right, but for purposes of this hearing the magnitude 

is correct. 

Cumulative production for August 1st for No. 1 well 

was over four hundred twenty thousand barrels. I t never had 

any water and gas i s about the same, thousand one ratio. 

Listed below I have a production test for this well. 

On August the 3rd, 1970, the well flowed through a 18/64th inch 

choke, one hundred three barrels of o i l and no water. September 
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11th, 1970, the well flowed 85.5 barrels of o i l i n twenty one 

hours at a reduced choke of 15/64th. 

September the 12th, reduced the choke lower to 13/64ths 

inch and the well flowed eighty four barrels of o i l per day and 

no water. 

Turning to Page 4, t h i s well was o r i g i n a l l y d r i l l e d 

to a t o t a l depth of 4,630 and I have that shown on the log and 

i t was open hole from 4,083 to 4,680. There was no treatment 

from t h i s i n t e r v a l included. Of the lower Grayburg, i t flowed 

f i f t y one barrels of o i l per hour or at the rate of 1,224 

barrels of o i l per day through a one inch choke. 

Other data here, i n January, 1941, the well was 

s t i l l flowing f o r t y six barrels through a lS/64th inch choke. 

In A p r i l , 1947, we i n s t a l l e d our pumping u n i t . Before 

the pump i n s t a l l a t i o n the well pumped ten barrels per day. 

After the pump i n s t a l l a t i o n the well pumped f o r t y barrels per 

day. 

In 1959, September, October, 1959, we commenced our 

f i r s t workover. I t consisted of d r i l l i n g the well deeper and 

running a l i n e r . 

Prior to th i s workover the well was pumping 13.8 

barrels of o i l per day. The workover procedure stated here 

cleaned out the open hole from 4,083 to 4,680. D r i l l e d six 

and one-eighth inch hole to 4,705. We set the four and one-

half inch l i n e r from 3,904 to 4,670 and cemented with a hundred 
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sacks. We drilled out the cement and shoe and cleaned out 

to 4,705 total depth. 

Now, we tried to get tne liner a l l the way to the 

bottom but couldn't make i t so the well was producing from 

an open interval 4,670 to 4,705. That i s shown in green. 

Everything up above the hole i s colored in red. I t i s net 

pay. That i s the upper section of the San Andres, that i s 

behind pipe. 

If you look at the curve on Page 5 you can see in 

1959 we have established a pick as a result of this workover 

in No. 1. Production has been rather uniform from 1960 to 

1964 which i s just the result of a low normal unit allowable 

and ycu can see what is happening as the normal unit allowable 

is going up. The well s t i l l has never made any water. 

Referring to Well No. 2 and that i s a twin to No. 9, 

which i s the last log on your right — 

Q Excuse roe, Mr. Zeman. This Well No. 2 i s the well 

that i s a good well but not making a top allowable at the 

present time? 

A I t i s a marginal well but s t i l l making a considerable 

amount of o i l . I w i l l touch on that shortly. This well was 

drilled, commenced production of September 1938 and i t has 

made over four hundred thousand barrels of o i l and i t has 

made sixteen thousand barrels of — over sixteen thousand 

barrels of water and roost of this water as a result of a 
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recent workover. 

He havo some production tests here. In July 2nd, 

1970, the well pumped thirty four barrels - - a l i t t l e over 

thirty four barrels of o i l per day and twenty three barrels 

of water. On September the 9th, 1970, the well pumped about 

forty barrels of o i l and twenty six barrels of water. 

We took some pumping fluid levels Ly sonic measure-

aient September the 4th, 1970. The flood level was seven 

hundred forty two feet over the pump. On September the 10th, 

1970, i t was eleven hundred seventy six feet over the pump. 

The original completion in the No. 2 well was d r i l l 

ed to 4,700 feet and completed open hole, seven inch casing 

set at 4,101 and i t flowed from both the Grayburg and the 

San Andres forty five barrels of o i l per hour or at the rate 

of 1,080 barrels of o i l per day. There was no treatment. I t 

flowed naturally. 

In January, 1941, the well on the test flowed one 

hundred ninety two barrels of o i l per day through an ll/64th 

inch choke. In January, 1949, we installed our pumping unit. 

Before the pump was installed we produced about ten barrels 

of o i l per day and after the pump we pumped seventy five barrels 

of o i l per day. 

In July, 1968 through August, 1968, we worked this 

well over the same procedure we did in the No. 1 well. We 

d r i l l e d i t deeper, ran a l i n e r -



Page 135 

I want to state here that these liner jobs, they 

have cost Marathon Oil Company anywhere from $28,000 to $42,000 

apiece. We have other leases in this field that are open hole 

and we are going to run liners as warranted. I think next year 

we have two or three set up. 

Going back to this No. 2 well — 

MR. PORTER: How much on the No. 2 — how much o i l i s 

that well making at the present time? 

THE WITNESS: The latest was i t was making about 

forty barrels a day pumping. We plan, looking at i t in the 

area office, to frac this well. This thing was never fraced 

and they are thinking about i t anyway, to try to improve the 

production a l i t t l e bit, but we have cleaned up the whole 

workover procedure. 

The v/ell was making nineteen barrels of o i l per day 

before the workover procedure. We cleaned out the hole to 

4700 and we drilled to 4,788; set a four and a half inch liner 

and we did some perforating and that i s a l l discussed there and 

the gross perforated interval i s from 4,680 to 4,736. We gave 

a treatment of four thousand acid and i t did pump on i n i t i a l 

potential as a result of the workover seventy one barrels of 

o i l per day; but four barrels of water, pumping twelve fifty 

four inch strokes per minute. 

Referring to the curve, you can see we were pumping 

along pretty even and when we worked our well over we got a 
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kick. We also got a kick in the water and this well i s 

accounting for most of the water on the lease. I t has gone 

down. As I say, the area office i s looking at working this 

over, fracing i t , bringing the production up. 

Going to the No. 3 well on Page 9, that i s a twin 

to 8. That i s the second log over from your l e f t . This well 

commenced production in around December, 1938 and i t has pro

duced about four hundred eighty thousand barrels of o i l ; very 

l i t t l e water — a l i t t l e over a thousand — and I have two 

production tests shown for this well. On August the 2nd, 1970, 

the well pumped seventy barrels of o i l per day, about 7/10ths 

water. September l s t , i t pumped seventy three barrels of o i l 

per day and about 7/10ths water. 

We took our flood, our pumping flood levels by sonic 

measurement on September 4th. The flood level was 1,998 over 

the pump. September 10, 1970, we have 2,059 feet over the 

pump. 

This well, I am sure, could produce a l i t t l e more 

oi l than seventy barrels. We have a good fluid level in i t . 

The well was originally turning to Page 10 — 

the well was originally drilled to a TD of 4,690 and completed 

open hole from 4,081 to 4,690. Mo treatment. I t flowed thirty 

eight barrels of o i l per hour or at the rate of 912 barrels of 

o i l per day. 

In March, 1949, we installed a pumping unit. Prior 
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to puiup i t was making about ten barrels a day. After the 

pump installation i t was making eighty barrels a day. 

This well was drilled deeper and liner run in March 

and April, 1968. Prior to the production of — prior to the 

workover the well pumped twenty one barrels of o i l per day. 

Workover procedure i s basically the same as a l l of them so 

far discussed. We cleaned out the open hole to4,690, drilled 

to 4,786; set a liner to 4,782 and reperforated over a gross 

interval from 4,663 to 4,763; treated with two hundred gallons 

of acid — two thousand gallons cf acid — I am sorry -- and 

the well pumped seventy one barrels of o i l per day plus ten 

barrels of water per day pumping fourteen forty-four inch 

strokes per minutes. 

Looking at the curve for this well you can see the 

results of our workover. In this well in 1969, which i s the 

f i r s t f u l l year after the workover, the well has gone from 

about seventeen thousand up to twenty six thousand, approxi

mately •- very l i t t l e water produced. 

No. 4 well, which i s the last well on the lease 

and i s a twin to No. 6, which i s the third log over on the 

cross section, commenced production in February, 1939. I t 

has produced over four hundred eighty thousand barrels of o i l , 

very l i t t l e water. The gas o i l ratio has a l i t t l e over a 

thousand to one. 

T*3ir uay.— inau water pronucrion~Tvas"gdhe "down " somewhat:,' 
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Our production tests, in August 23, 1970 the well 

pumped 76.4 barrels of o i l per day, very l i t t l e water — .8 

barrels per day. 

September the 6th, 1970, the well pumped 84.1 barrels 

of o i l per day and 8/10ths barrel water. 

Our sonic measurement flood level September 4th, 

218 barrels over the pump; Setpember 10th i t was the same 

thing, 218 barrels over the pump. 

The original TD on the well was 4,710. I t i s com

pleted open hole from 4,099 to 4,710. lio treatment. 

The well flowed thirty five barrels of o i l per hour 

or at the rate of eight hundred forty barrels of o i l per day — 

no water. 

Other data; March, 1949 we installed our pump 

unit. Before pump, flowed ten barrels a day. After pump, 

one hundred twenty barrels o i l a day. 

Again, in 1969, completed in January of this year, 

this i s the last well, we drilled the well deeper, ran a liner. 

Prior to our workover program the well pumped twenty one barrels 

a day. Again, the workover procedure was d r i l l the well 

deeper to 4,780, we perforated at 4,737 to 4,747. The well 

was treated with two thousand gallons of acid and pumped 

ninety two barrels of o i l per day plus twelve barrels of 

water per day. That water production has gone down somewhat, 
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the latest test shows. 

Referring to the curve on the well, Page 14, you 

can see that the production has gone down in 1969 and the 

only thing I can do i s forecast 1970 and we have gone from 

about thirteen thousand barrels a year to approximately 

twenty thousand barrels per day. 

Q Mr. Zeman, am I to understand that this marked in

crease in production after your well f e l l off was due to 

your re-working the wells in the manner indicated? 

A Yes. 

Q How much do you estimate that i t cost to re-work 

each one of these wells? 

A Well, as I say, in the McCallister lease they run 

anywhere to twenty eight, twenty nine thousand and we had 

trouble with one and she went up over forty two, forty five 

thousand. 

What I am showing on the cross section, as you 

wi l l note, a l l our present production open interval i s shown 

in green and i t i s a l l in the lower massive porosity. We do 

have porosity in the upper San Andres section. We have this 

cased off. We are looking, trying to deplete this reservoir 

in an orderly manner. 

Our production i s top allowable for a l l practicable 

purposes. We can't get any more o i l because we don't recog-
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nize the upper section and the lover section as two separate 

reservoirs. 

I have just tried to discuss the capacity of our 

wells and I'd like to now talk a l i t t l e possibly about some 

of the reserves. 

g Before you do, isn't i t true that had you known 

that Mobil was going to change i t s application and just in

ject into the upper Lovington or had our count been granted 

you could have focused a l l of your attention on just the upper? 

A That i s right. 

Turning to Page 15, I originally looked at this, 

a l l the pay i s shown in red here on each of the wells. How, 

in v/ell Ko. 6 we have this a l l the way down to o i l water con

tact — this includes both zones. We have two hundred seven

teen feet of pay above a three percent porosity. Oar average 

porosity was 7.7 percent and here I planimeterea a l l this 

area and got a weighted average. There are streaks in here 

that are considerably higher, but this i s a weighted average. 

In Mo. 8 we have one hundred fif t y seven feet gross, 

both sections of net pay at 6.3 percent porosity. 

McCallister 9 had two hundred twenty one feet at 

7.3 percent porosity and the McCallister Penn had one hundred 

forty nine feet at 5.5 percent porosity. 

Now, what I have done here, I have tried to say that 

each of these well 1©<JS represents the forty acres that that 
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well i s located on and I have calculated in place reserves 

for the total one hundred sixty acres and this came to nine 

million seven hundred twenty six thousand barrels of in place 

o i l . 

Now, this afternoon I had to make some readjustments, 

trying to break out what we have in this upper zone. Of the 

two hundred seventeen feet in the No. 6 well, seventy five feet 

i s located in the upper San Andres section. In Well No. 8, 

fi f t y five feet i s located in the upper San Andres section. In 

No. 9, sixty five feet i s located in the upper section. In No. 

10, forty nine feet i s located in the upper section. 

Now, I left the porosity approximately the same and 

I just proportioned out the original o i l in place on the basis 

of my net pay and I come up with, totaling i t up, that out of 

the 9.7 in place o i l , 3.2 million i s located in the upper San 

Andres reservoir. Now, I realize that both the upper and the 

lower sections were opened for a considerable time before we 

ran our liner job and I don't know how much o i l i s coming 

from each of these zones when in an open hole section, but i f 

I take this 3.2 million barrels of o i l that i s located in the 

upper San Andres section and assume a solution gas drive 

approximately twenty five percent, I come up with a recovery 

from this zone of eight hundred thousand barrels approximately. 

If I say fifteen percent of i t has been recovered 

due to the open hole section, there i s some l e f t , I have a 
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future primary i n th i s zone of say ten percent of three hundred 

twenty three barrels. This i s pointed out by Mobil's t e s t i 

mony. They say that I can get — you can get half a barrel 

for every barrel of primary on the waterflood. I f the primary 

i n the upper section i s eight hundred thousand barrels, then 

half of i t would be, for secondary, four hundred thousand. Add 

that to the three hundred twenty three thousand that I e s t i 

mated remaining primary, we have a t o t a l volume of seven 

hundred thousand barrels. Now — 

Q Mr. Zeman, since you indicate that there are seven 

hundred thousand barrels of o i l and primary reserve i n the 

upper San Andres, have you been able to estimate how long i t 

w i l l be before you fe e l that you w i l l deplete the lower San 

Andres and then begin to selectively perforate the upper San 

Andres? 

A I f we can go back to the curve on Page 2 — you 

can't use the decline curve — t h i s thing i s j u s t going up. 

I f I started with ninety f i v e thousand barrels of o i l per 

annually and a r b i t r a r i l y declined i t at f i f t e e n percent, I 

would produce another f i v e hundred f i f t y thousand barrels of 

o i l , primary o i l , and i t would take Marathon between seventeen 

and nineteen years to produce i t from t h i s lower section. 

Q And that i s without the benefit of any re-working 

or — 

A That i s r i g h t , and that i s assuming that I am sta r t i n g 
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to decline right next year. I don't see how that i s possible, 

I mean, I am going to let this thing ride at say the current 

rate for at least a couple of years. Hopefully we might be 

able to bring Wo. 2 up i f we work i t over. 

Q Then am I to conclude that Marathon w i l l not be in 

a position to begin to deplete i t s primary reserves in the 

upper San Andres for at least fifteen years? 

A At least. 

Q Now, do you have anything else to offer concerning 

Exhibit No. 2? 

A No, that takes care of Exhibit No. 2. 

I would like to go to Exhibit No. 4. 

Q Referring to Exhibit 4, would you please explain 

to the Commission what that means. 

A This i s a cross section, a very short cross section 

that goes from Mobil's State Bridges No. 58 through their 

No. 36, going, continuing South through their 13, which I 

understand now i s going to be their proposed injection well 

in the future, and terminates in our Well No. 6, which i s a 

twin to No. 4. What I have tried to show here i s the continuity 

of the Bets. We have the upper San Andres, we have the top of 

the Lovington Sand, we have the base of the Lovington Sand 

and I have tried to correlate here the top of the lower massive 

porosity. I realize that i t deteriorates as you go North from 

our acreage, but I s t i l l think there i s porosity there. I 
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cannot read permeability off of the log. 

Let's yo to Ho. 58. I'd like to read stuff on each 

of these wells. This well was completed in April, 1940. I t 

was drilled to a total depth of forty six hundred feet and 

seven inch casing was set at 4,250 feet with two hundred 

twenty sacks. Production was from an open hole interval from 

4,250 to 4,600 feet. The well was shot with three hundred 

eighty quarts of nitro from 4,473 to 4,600 feet and had an 

i n i t i a l flowing potential of two hundred eighty eight barrels 

of o i l — no water. They re-completed in the Glorietta in 

November, 1963. 

Now, i f you look at the caliper log you can see part 

of the hole. The large hole goes to the right. 

Going to the second well, 36, this well was origin

ally completed July the 9th, 1959. I t was drilled to a total 

depth of 4,590. Casing was set at 4,220 with two hundred ten 

sacks and produced open hole from 4,220 to 4,590. Original 

completion in both these two wells I discussed was just in 

the upper San Andres. They didn't have any treatment listed 

and the well flowed three hundred seventy six barrels of o i l 

per day. I am getting my data from scalp tickets. 

In 1962, the well was drilled deeper and completed 

as a Blinebry San Andres dual. According to the scalp ticket 

I don't think the well produced too long in the San Andres. 
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The San Andres was perforated from 4,743 to 4,811 over a 

gross interval, treated twenty five hundred acid, twenty 

thousand sand frac and pumped six barrels of o i l , forty barrels 

of water. This was in the lower massive porosity. 

Well No. 13 i s the well they plan to use for an 

injection well, as I understand i t now, sometime in the future. 

This well was originally completed in October 11, 1938. TD 

was 4,763. Seven inch casing was set 4,200 feet with two 

hundred ten sacks and we were producing from an open hole 

interval 4,200 to 4,763. In this case both live upper San Andres 

and the lower massive porosity were open in the well. 

They treated this well with three hundred twenty 

quarts of nitro from 4,390 to 4,550 and i f you look at those 

depths on that log and you look at the caliper you can see 

the enlarged hole. We cannot use these logs for porosity 

determination because i t i s a sonic and i t i s susceptible 

to cycle skipping and actually i s meaningless for determining 

any porosity zone or permeability zones. 

The well was drilled deeper in January, 1963 and 

completed in the Blinebry formation. 

In No. 6, as I have already discussed in our cross 

section, I contend that i f they put water in No. 13 here, 

the upper section, they are going to be putting water on our 

lease and as Mr. Paxon w i l l discuss later, this water should 
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get ove'- there within a year to eighteen months and when we 

get in a position to, in an orderly manner, to deplete our 

reservoir by going up our liners and perforating these zones 

in the upper zones in the upper section, I contend they w i l l 

be f u l l of water. 

Q Mr. Zeman, you may recall Mr. Kellahin*s question 

of Mr. Kelly regarding shooting and i f there was not a good 

possibility that such shooting as indicated on these logs 

would some how vertically fracture the Lovington Sand whereby 

the injection of water into the upper San Andres you couldn't 

assure i t would not also f a l l into the lower San Andres. 

A That i s right. I f they ran the liner, i f they ran 

the casing or a liner to complete their Blinebry, I am sure 

I don't know how high their cement i s in this well and i f 

they got a pretty enlarged hole in the upper section, I don't 

know i f you get a real good cement job around your casing and 

i f you are going to have to perforate 13 in the upper section 

of the large hole, I don't know i f you are going to get out 

in this formation too far. 

Q Referring to exhibit marked No. 5, would you please 

explain what that stands for. 

A Cross section CC Prime goes from Mobil Bridges No. 27 

down to their Bridges State 25 which they propose to use as 

an injection well into their 99 which i s a deep test and then 

he i s tying back and terminating in the N o . 6 well. Again I 
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have tried Lo show the continuity of the Bets in the upper 

San Andres, the Lovington Sand, correlated e l l the way across. 

You can see the massive section at the bottom. I'd like to 

discuss each of the individual wells. 

No. 27, which I presume w i l l be their producer in 

taat proposed five spot, this well was originally completed in 

the San Andres in 1939. I t was drilled to a total depth of 

4,727. The case was seven inches, was set at 4,220 with two 

hundred ten sacks and was completed open hole 4,220 to 4,727. 

I t was shot with two hundred forty quarts of nitro from 4,330 

to 4,450 and i f you look at the caliper log on that well i t 

looks like they shot right above the San Andres and got the 

lower Grayburg and again your sonic log i s chattering a l l over 

the place. You can't analyze any porosity there. 

In 1962 they drilled deep to the Blinebry and this 

was the discovery well in the Vacuum Blinebry Field. They 

perforated, they dualed with the Blinebry and the San Andres 

perforations were from 4,743 to 4,811 which was in the lower 

massive at the time and that well potential, after treatment, 

was twenty four barrels of o i l per day and forty barrels of 

water. 

Going over to the second well, this i s their proposed 

injection 25, I have a log shown here that only on 25, that 

only goes part way to the total depth that was originally 
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drilled, 4,750. As I understood i t , this well had junk in a 

hole and that i s why I used a twin dual Well 99. 

Referring to 25 again, i t was completed in February 

26, 1939 to a total depth of 4,750. The casing was set at 

4,200 feet with two hundred twenty sacks and producing interval 

was open hole from 4,200 to 4,750. 

How, I don't know when they lost the hole or part of 

the hole. There was no treatment and the well flowed one 

hundred forty barrels of o i l per day. 

In the September l s t , 1970 issue of the Oil Reports 

Mobil submitted application to d r i l l their Bridges State No. 

25 by setting a whipstock and drilling around the junk in the 

hole to the old TD of 4,750. 

Again, i f they drilled i t down to 4,750 they would 

have penetrated the lower massive porosity in which we are 

producing now. 

I used the No. 99 well just to try to evaluate the 

part of the No. 25 well that was junked. 

Q Mr. Zeman, i s i t your opinion that had they not 

changed their minds and proceeded with the project we thought 

they were up to this morning, that they would probably have an 

o i l well i f they did whipstock and take No. 25 back to 4,750? 

A I think they have a good possibility. 

I have tried to show the continuity of tbe upper 
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Bets and you can kind of correlate the porosity. Now, I 

have no way of knowing what the permeability i s there. This 

i s a Dolomite reservoir and very heterogenous and comes and 

goes. I presume in our acreage i t might be somewhat better in 

the multiples but i f they start putting water in there and 

you have any kind of permeability streaks, whether i t i s one 

in the upper part or one in the middle part or the upper zone -

I don't know how many permeability streaks there are there — 

the only thing I'm saying i f they put water and as Mr. Paxon 

w i l l show later on, you do have some premature water break

through and we can't benefit at the present time from any 

increase in allowable — we have spent considerable amount of 

money to keep our wells on top production — we have our wells 

in such a situation that we can deplete this reservoir in an 

orderly manner — I have stated we have anywhere from fifteen 

to twenty years in the lower section. We are going — as we 

go out, we are going to try everything that looks like porosity 

and I feel before i t i s a l l said and done, this reservoir, i t 

w i l l probably be Two Thousand Twenty Five before they abandon 

i t . I t i s one of the better fields in the State of New Mexico. 

Q Do you have anything further to add, Mr. Zeman? 

A No, Sir. 

Q Mr. Zeman, did Mobil ever contact you or indicate 

in any fashion that they were changing their approach and only 
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going to inject in the upper San Andres, before this morning? 

A No, Sir. I never had any contact with Mobil on any 

part of this hearing. 

MR. LOPEZ: Mr. Examiner, or i f the Commission please, 

I would like to offer Marathon's exhibits 1 through 6 into 

evidence. However, I would also indulge the Commission's 

permission to have Mr. Zeman modify the last page on Exhibit 

No. 2 to reflect his rapid calculations as to the reserves, 

the figures that would be self evident regarding the reserves 

in the upper San Andres. 

MR. PORTER: The last page, on Page 15 of Exhibit 2. 

MR. LOPEZ: Right. Where the calculations there 

are made for both the upper and the lower San Andres — what 

he has done is right next to the net pay, the f i r s t column, 

made calculations as to the amount of pay in the upper San 

Andres and then taking one half of the average porosity he 

has come out with calculations that resemble that of both and 

the lower San Andres but apply only to the upper San Andres 

and he has already testified to those and, i f you don't mind, 

I think i t would be helpful i f they were included in the 

original exhibit. 

MR. PORTER: Are there any objections to the admission 

of these exhibits with the corrections being made in Exhibit 

No. 2? 

The exhibits w i l l be admitted into evidence. 
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We had a discussion, as I recall i t , now, 1 through 

13 with a l l of the parts of the various ones — 

MR. SPERLING: Yes. I recall making a reference to 

the numerical and alphabetical parts. 

MR. PORTER: Alright. Would you like to have these 

exhibits to make these changes and corrections on our copies of 

Exhibit 2? 

THE WITNESS: Alright. I w i l l make those corrections 

later this afternoon and return them to you. 

MR. LOPEZ: That concludes our case. 

MR. PORTER: Mr. Sperling, do you have some questions? 

MR. SPERLING: I have some on cross examination. 

CROSS-EXAMINATION 

EY MR. SPERLING: 

Q Mr. Zeman, i t i s evident from the exhibits that you 

have introduced here and discussed that you concur in Mobil's 

opinion that there are two zones of porosity within what is 

designated as the San Jvndres formation? 

A Oh, yes. 

g And you apparently concur in the conclusion that 

the two zones of porosity are separated by the Lovington Sand, 

is that correct? 

A That i s right. 

Q 'What i s the character of the rock other than the 
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Lovington Sand which separates the two porosity intervals? 

A what i s the character of the rock? 

Q Yes. What i s the nature of i t — i s i t Dolomite? 

A well, there i s streaks of probably shaliness in the 

Dolomite. I have tried to show what I think i s the porosity. 

g Do you consider this interval including the Lovington 

Sand to be impervious? 

A I really don't know. 

Q Well, are rocks of the character that you have 

described generally to be impervious — i s Dolomite and shale 

stringers, sand stringers — 

A I think that the Lovington Sand w i l l probably be 

tight and be a seal. 

Q How do you reach the conclusion that with your 

Marathon wells having been re-completed with liners so that 

the upper San Andres i s isolated from the lower San Andres 

that injection of water into the upper San Andres i s going to 

affect tiie upper San Andres in the vicinity of your wells? 

A Well, I believe that there i s a l l kinds of production 

s t i l l open hole. We are one of tae few people that have liners 

in the wells. There i s a l l kind of production offsetting this 

to the South and East that are producing from both zones, s t i l l 

causing a sink and having a pressure gradient across the whole 

field. I w i l l admit part of the upper might be depleted be-
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cause I t has been open for a good many years and i t will 

probably be lower pressure than the water you are going to 

inject and you are going to have a gradient from high to low 

and you are going to have movement from high to low. 

Q Have you made any investigation to substantiate 

that conclusion? 

A I haven't done this. I leave this to our waterflood 

expert that is going to testify, Mr. Paxon, the next witness. 

Q Well, I take i t , Mr. Zeman, in your testimony you 

did not mean to imply that injection of water into the upper 

San Andres at this time that your wells, as complete as they 

are, would adversely affect your lower San Andres production, 

would it? 

A No, but — 

Q You didn't mean to imply that, did you? 

A NO, no. I am implying that at some later date when we 

go up in an orderly manner to deplete this reservoir by testing 

a l l these porosity zones or what looks like porosity on a log, 

that if we get up there, i t will be full of water. 

Q What do you base that conclusion on, which gets back 

to the question that I asked before? 

A Because we are going to be down there lower zone for 

at least fifteen to sixteen years and your waterflood will be 

long gone by then. 
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Q Well, you don't intend to open the upper San Andres 

for seventeen or eighteen years? 

A Not i f we are making top allowable. 

Q But you conclude that even i f the upper zone i s 

not open during that interval in time, that by the time that 

you do get around to i t , in seventeen or eighteen years, you 

are going to be flooded out, i s that right? 

A That i s right. 

Q What do you base that on? 

A I f you put this water in, you are going to be — i f 

you convert this injection, you are going to be putting water 

in — we have no control over what you are — how much water 

you are going to be putting in there. 

Q Do you feel Mobil has a right to recover by secondary 

methods the upper San Andres production underlying i t s acre

age to the West and North? 

A If they can do i t without adversely affecting us. 

MR. SPERLING: That i s a l l . 

MR. PORTER: Anyone else have a question of the 

witness? 

CROSS-EXAMINATION 

BY MR. MCADAMS: 

Q I was looking at this cross section here of your 

AA Prime and you show some interval between the bottom of 
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Lovington Sand and the top of what you call the lower massive 

porosity. Now, in the log of the McCallister State No. 6 

well you show this lower porosity colored in red. 

A Yes. 

Q And you show other portions of this porosity extend

ing on up to almost the base of the Lovington Sand. 

A Yes. 

Q Now, move back over to the McCallister State No. 8 

just to the left of that cross section. 

A Yes. 

Q Now, you show these red porosity zones going almost 

up and touching the base of the Lovington Sand, is that right? 

A Yes. 

Q Is there communication, vertical communication between 

those portions? 

A Communication between the upper sets here? 

Q Where you show the red markings at the base of the 

Lovington Well No. 8? 

A I think we'd have to go up and perforate to get i t . 

Q I am not talking about that. I am talking about in 

your opinion is there vertical communication between those two? 

A Between the — 

Q Between that portion of porosity you show at the base 

of the Lovington down to the — 
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A I don't know. 

Q 0. K., i n well 25 of Mobil's, on cross section CC 

Prime, at what i n t e r v a l did they shoot that well with nitro? 

A In 25? 

Q Yes. 

A They didn't. They didn't t r e a t that with n i t r o . 

They didn't, that i s , not as far as the scalp t i c k e t i s con

cerned. They don't have — t h i s i s a gamma ray neutron — 

there i s no log on there. 

Q What i s the lowest depth of the Mobil wells that have 

been shot with n i t r o — what i s the lowest depth at which that 

explosion occurred or the hole i s located or shown on the 

caliper log? 

A On which well? 

Q The ones that you are fam i l i a r with? 

A Well, the only ones that I am r e a l l y f a m i l i a r with 

are the ones on the cross section. 

Q Look at them and t e l l me which ones. 

A Well No. 27 was never shot. I t looks l i k e i t was 

shot i n the lower Grayburg. Now, going on to cross section 

BB prime, the bottom section shot i n No. 27 — I am sorry — 

58, rather, was 4,600 feet. Although the o r i g i n a l completion 

i n No. 36 showed i t to have no treatment, I looked at the 

caliper log and the sonic skipping there i n the caliper log, 
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i t looks like somebody shot i t at maybe a later date. I don't 

know, but the bottom ofthe hole there i s about 4,520, approxi

mately. 

Coming over to Well No. 13, the bottom of the hole 

shot was 4,550. That i s about where the top of the Lovington 

Sand i s . You can see the bow. 

HR. MCADAMS: That i s a l l . 

MR. PORTER: Any further questions of this witness? 

CROSS-EXAMINATION 

BY MR. KALLAHIN: 

Cj Mr. Zeman, did I understand you to say that the 

upper San Andres had been opened in your No. 4 well prior to 

running the liner or running a liner? 

A All our wells were open in the upper. 

Q Have you any idea what the present pressures would 

be in that zone? 

A No, Sir. I do not. I think they have taken pres

sures there and I think i t i s down to about seven — I think 

the pressure was originally a l i t t l e over sixteen hundred 

pounds and i t i s down anywhere from six hundred f i f t y to seven 

hundred pounds and some of the flowing wells to the South, 

some of our flowing wells to the South, this Lovington Sand 

deteriorates and the whole formation becomes one. This starts 

deteriorating to the South about a mile and a half South of 
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our lease. The whole reservoir becomes one. 

Q You couldn't give us an estimate, though, of the 

pressure at your No. 4 well? 

A No, Sir. I think our No. 1 well a couple years ago 

was seven hundred fifteen pounds or fi f t y pounds and that was 

from the lower zone. 

Q Would you consider the bottom hole pressure at your 

No. 4 well site to be low enough that i t would be affected by 

a bottom hole injection pressure of approximately thirty eight 

hundred pounds? 

A Oh, yes. Oh, yes. 

Q And the fact that an offsetting well to the West 

was being produced, would that prevent water encroachment to 

your No. 4 well? 

A I'd rather, i f you would, leave that to Mr. Paxon. 

He i s our waterflood expert and he w i l l testify after me. 

MR. KALLAHIN: Thank you. That i s a l l . 

MR. PORTER: Any further questions? 

RE-DIRECT EXAMINATION 

BY MR. LOPEZ: 

Q Referring to Mobil's Exhibit No. 8, I believe — 

perhaps i t i s later on — the isopach map — 

A Yes. 

Q (Continuing) — are the indications on that isopach 
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map concerning Marathon's acreage correct? 

A This i s 6. They have eight feet of upper porosity 

for the No. 6 well and I come up with seventy five. They 

have thirty five, I believe, for 8 and I have fi f t y five. 

9, they have fif t y five and I have sixty five. In No.l they 

don't have anything listed. So far as I am concerned I have 

forty nine and then the f i f t y line goes through 1, so — 

MR. LOPEZ: Fine. No more questions. 

RE-CROSS EXAMINATION 

BY MR. SPERLING: 

Q That prompts one more for me. You testified pre

viously that your cut off porosity for the purposes of your 

calculations was 3%? 

A Yes, S i r . 

Q Alright, and do you recall Mr. Kelly's testimony 

to the effect that his cut off was 5%? 

A he stated that. Yes, S i r . 

Q Well, you stated that yours was 3%? 

A Yes. 

Q Do you have any reason to question i t ? 

A Question the 5 or the 3? 

Q Either. 

A No. 

Q Could that account for some of the variations that 
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you have just pointed out? 

A Not too much, I don't think, because you have a 

sharp break and i f you have a sharp break on that thing, i t 

pops out there pretty fast and you are not going to lose too 

much, i f you look on the colored AA Section, Exhibit 3. 

MR. SPERLING: That is a l l . 

MR. PORTER: Any further questions? 

(Off the record) 

(Whereupon there was a discussion off the record.) 

MR. PORTER: We w i l l adjourn. We w i l l recess the 

hearing until 8:30 in the morning. We'd like to get started 

as early as possible and conclude the hearing. 

(whereupon the hearing was adjourned.) 
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STATE OF NEW MEXICO ) 
) 

COUNTY OF BERNALILLO ) 

I , Peter A. Lumia, Certified Shorthand Reporter, in 

and for the County of Bernalillo, State of New Mexico, do 

hereby certify that the foregoing and attached transcript of 

hearing before the New Mexico Oil Conservation Commission 

was reported by me; and that the same i s a true and correct 

record of the said proceeding, to the best of my knowledge, 

s k i l l and ability. 

Peter A. Lumia, C.S.R. 
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