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MR. NUTTER: Case No. 4367. 

MR. HATCH: Ap p l i c a t i o n of Mobil O i l Corporation 

f o r a waterflood expansion, Lea County, New Mexico. 

MR. SPERLING: I am James E. Sperling w i t h Modrall, 

Seymour, Sperling, Roehl and Har r i s , appearing f o r the 

applicant i n t h i s case. Mr. Examiner, at t h i s time, we would 

l i k e to request t h a t t h i s case 4367, and the f o l l o w i n g case 

4368 be combined f o r the purpose of re c e i v i n g testimony. 

MR. NUTTER: 4368. 

MR. HATCH: 4368; A p p l i c a t i o n of Mobil O i l 

Corporation f o r a waterflood expansion and amendment of rules 

governing same, Lea County, New Mexico. 

MR. NUTTER: 4367 and 4368 w i l l be consolidated f o r 

purposes of testimony. 

In an e f f o r t t o streamline the hearing of t h i s matter, 

we, on our own v o l i t i o n , took one of the wells out of the 

applicant's a p p l i c a t i o n f o r 4367, and advertised i t as a part 

of 4368. Applicant, i n h i s a p p l i c a t i o n f or Case No. 4367, 

asked f o r a u t h o r i t y to d r i l l two locations f o r water i n j e c t i o n 

w e l l s , one was at a standard l o c a t i o n and one was at a non

standard. So we took the non-standard l o c a t i o n and included 

i t i n 4368, which was f o r the conversion of 13 wells at 

standard l o c a t i o n s . Now, i t appears t h a t our e f f o r t s t o 

streamline t h i s may have r e s u l t e d i n a l i t t l e b i t of d i f f i c u l t y 
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i n handling, and I am wondering i f the i n t e r e s t e d p a r t i e s 

would be w i l l i n g t o s t i p u l a t e t h a t Case No. 4367 would be f o r 

two wells to be d r i l l e d , one at the standard l o c a t i o n and one 

at the non-standard l o c a t i o n , and Case 4368 would concern 

i t s e l f only w i t h the conversion of 13 i n j e c t i o n wells. 

MR. LOPEZ: That would be agreeable to us. 

MR. NUTTER: At t h i s time, I would l i k e to ask f o r 

appearances i n these two cases, 4367 and 4368. 

MR. LOPEZ: My name i s Owen M. Lopez, wit h Montgomery, 

F e d e r i c i , Andrews, Hannahs and Morris, on behalf of Marathon 

O i l Company. 

MR. KELLAHIN: Jason K e l l a h i n , of K e l l a h i n and Fox, 

appearing on behalf of Continental O i l Company. We have no 

obj e c t i o n . 

MR. LOPEZ: Mr. Examiner, I would l i k e to introduce 

Jack McAdams, counsel f o r Marathon from Texas. 

MR. NUTTER: Do we have any other appearances? 

We have three appearances, then, Mr. Sperling on behalf of 

Mobil; Mr. Ke l l a h i n on behalf of Continental O i l Company; 

and Mr. Owen Lopez and Mr. McAdams on behalf of Marathon. 

Are a l l three p a r t i e s w i l l i n g t o s t i p u l a t e t o the 

in c l u s i o n of two wells to be d r i l l e d i n Case No. 4367, and 

4368 to concern i t s e l f only w i t h the conversion of 13 e x i s t i n g 

wells? 
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MR. SPERLING: Mobil w i l l j o i n i n the s t i p u l a t i o n . 

MR. NUTTER: In t h i s case, we w i l l proceed wi t h our 

hearing of the two consolidated cases, and the order w i l l be 

entered as described beforehand. 

MR. SPERLING: I might i n q u i r e , Mr. Examiner, 

as t o how you want t o receive the e x h i b i t s . We have an area 

map which, of course, would be pe r t i n e n t i n both cases and i t 

would be my suggestion that we mark a copy of the large area 

map i n both of the cases and then mark the a d d i t i o n a l e x h i b i t s 

as appropriate i n view of the s t i p u l a t i o n and the i m p l i c a t i o n 

of the two a p p l i c a t i o n s . 

MR. NUTTER: This would be Exhibit No. 1 i n each of 

the two cases? 

MR. SPERLING: Yes, s i r . I believe my appearance 

f o r Mobil has already been noted. We have one witness i n these 

cases. 

(Whereupon, Applicant's E x h i b i t s 
1 through 5 were marked f o r 
ident i f i c a t ion.) 

(Witness sworn.) 

PAT KELLY 

c a l l e d as a witness, having been f i r s t duly sworn, was 

examined and t e s t i f i e d as f o l l o w s : 

DIRECT EXAMINATION 

BY MR. SPERLING: 

Q Please s t a t e , f o r the record, your name, place of 
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residence, your employer and the p o s i t i o n i n which you are 

employed. 

A My name i s Pat K e l l y . I l i v e i n Midland. I work 

there f o r Mobil O i l Corporation as a Petroleum Engineer. 

Q Have you on any previous occasion, t e s t i f i e d before 

the Commission so tha t your q u a l i f i c a t i o n s as a Petroleum 

Engineer are a matter of record? 

A Yes, s i r . 

MR. SPERLING: Are Mr. Kelly's q u a l i f i c a t i o n s 

acceptable? 

MR. NUTTER: Yes, they are. 

Q (by Mr. Sperling) Mr. K e l l y , by way of background 

pe r t i n e n t t o these two a p p l i c a t i o n s which have been consolidated 

f o r the purpose of testimony, would you please give us a b r i e f 

h i s t o r y of the production, both primary and secondary, that 

has occurred i n the area, which i s the subject of t h i s hearing? 

A San Andres production was established i n the Vacuum 

F i e l d , i n 1929. Primary production was under s o l u t i o n gas 

expansion. There i s p o s s i b i l i t y there i s some water d r i v e i n the 

south end of the f i e l d . The f i e l d has produced 125 m i l l i o n 

b a r r e l s of o i l to the end of 1969. Development of the 

Bridges State lease, State G, and State J leases, which are 

involved i n t h i s a p p l i c a t i o n , began i n the 1930's. Most of 
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the primary reserves had been produced by the l a t e '50's or 

the early '60's. A p i l o t waterflood operation was s t a r t e d on 

the Bridges State lease by i n j e c t i o n through s i x San Andres 

wells located i n Section 14, i n forming part of the lease i n 

December, 1958. That p i l o t operation was expanded t o two more 

we l l s , one i n Section 23 and i n the other i n j e c t o r i n Section 14 

i n 1963. 

The performance of the expanded p i l o t , subsequent to 

1963, j u s t i f i e d a f u r t h e r expansion of i n j e c t i o n operations to 

a t o t a l of 30 i n j e c t i o n w e l l s , l a t e i n 1967. The 1967 

expansion extended down to the south l i n e s of Sections 22, 23 

and 24, generally speaking. 

This a p p l i c a t i o n today i s concerned wi t h expansion of 

th a t waterflood to include i n j e c t i o n wells covering the balance 

of the Bridges State lease on the south end. Some 2,236,000 

barr e l s of o i l have been produced from the San Andres formation 

on the Bridges State, State G and State J leases, since water-

f l o o d i n g operations were s t a r t e d i n l a t e 1958. Approximately 

1,150,000 b a r r e l s of t h a t o i l i s a t t r i b u t e d t o the waterflooding 

operation. 

Q Now, f o r the purpose of i d e n t i f i c a t i o n , would you 

please r e f e r t o what has been marked as E x h i b i t 1 i n both case 

4367 and 4368, and i d e n t i f y t h a t , please? 
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A E x h i b i t 1 i s what I would c a l l an area map of the 

Vacuum F i e l d . I t shows s i t u a t e d on i t a l l of the wells that 

had been d r i l l e d or completed i n that area up to January, 1970, 

which i s the l a s t date the p l a t was brought up t o date. I t 

shows, i n the approximate center of the map, the Bridges State 

lease, which i s the subject of t h i s hearing. I t covers a l l of 

the ownership and development w i t h i n two miles of the Bridges 

lease. 

Q Now, also f o r i d e n t i f i c a t i o n , r e f e r to what has been 

marked as E x h i b i t 2 i n both cases and explain what i t portrays. 

A E x h i b i t 2 i s a small area map covering the Bridges 

State, State G and State J leases, i n a d d i t i o n to acreage 

o f f s e t t i n g those leases. I t shows, according to the legend, 

the i n j e c t i o n wells which are c u r r e n t l y i n service as a r e s u l t 

of the e a r l i e r f l o o d i n g e f f o r t s . I t shows, in red t r i a n g l e s , 

the i n j e c t i o n wells which are requested f o r approval i n these 

two a p p l i c a t i o n s and i t shows i n open t r i a n g l e s , on the north 

end, proposed i n j e c t i o n wells which we w i l l be extending l i n e s 

to i n cooperation wi t h the o f f s e t t i n g Gulf O i l Corporation 

on the Lea State F E lease and the Yates D r i l l i n g Unit Flood, 

which was recently approved by the Commission. 

We w i l l expect to make a p p l i c a t i o n f o r a d m i n i s t r a t i v e 

approval of those i n j e c t i o n w e l l s , f o l l o w i n g the approval of 
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these a p p l i c a t i o n s , part of which i s an a p p l i c a t i o n to allow 

f u r t h e r expansions on an a d m i n i s t r a t i v e basis, without the 

necessity of demonstrating response to waterflooding i n the 

expansion area. 

A l l those i n j e c t i o n wells indicated on the north end 

of Bridges lease proposed f o r i n j e c t i o n i n the f u t u r e are 

covered i n a cooperative agreement which has been executed 

between Gulf, Yates and Mobil. 

" Now, would you please i d e n t i f y the l o c a t i o n of the 

wells which are the subject of the a p p l i c a t i o n i n Case No. 4367? 

Those are the two wells to be d r i l l e d , proposed to be d r i l l e d ? 

A Yes, s i r . There i s a w e l l proposed f o r d r i l l i n g 

f o r i n j e c t i o n use, 330 feet from the south lease l i n e i n 

"E" l o c a t i o n of Section 25, another w e l l i s proposed f o r 

d r i l l i n g 100 f e e t from the south lease l i n e i n MN", l o c a t i o n 

of Section 26. 

Q And explain b r i e f l y the r e l i e f sought i n a p p l i c a t i o n 

4368. 

A The a p p l i c a t i o n covered i n Case No. 4368 i s f o r the 

purpose of extending the f l o o d to include i n j e c t i o n a u t h o r i t y 

i n the remaining 13 red colored wells on E x h i b i t 2, a l l of 

which are at regular l o c a t i o n s , a l l of which, with the exception 

of w e l l No. 132, have been produced, or have been developed 

at some time w i t h a producing w e l l i n the San Andres formation. 
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I might point out that there i s no San Andres we l l 

i n Unit E of Section 25 at t h i s time. There are two wells 

at t h i s time, one i s completed i n the Blineberry and the other 

i s a G l o r i e t a w e l l . 

Q Now, do the wells which are shown on E x h i b i t 2 

represent San Andres wells or other wells d r i l l e d or completed 

i n other formations? 

A E x h i b i t 2 shows a l l of the wells t h a t have been 

d r i l l e d i n sofar as we know of them, that have been d r i l l e d 

on t h i s acreage. I t includes wells completed i n various 

r e s e r v o i r s down through the Pennsylvanian. I believe there 

are a couple or three more wells indicated on the north 

end of the lease. For example, there have been twin or t r i p l e t 

wells d r i l l e d on d i f f e r e n t u n i t s at various places over the 

lease. They are completed i n d i f f e r e n t arrangements. 

We do have logs on r e c e n t l y completed w e l l s ; the o r i g i n a l 

San Andres wells we have only a few longs on. 

Q These were the wells t h a t were d r i l l e d i n the l a t e 

30's? 

A Yes, s i r . 

Q What completion method was used wit h respect t o those 

wells? 

A Most of those wells were open-hole, casing set up 
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i n the San Andres somewhere, or Grayberg and/or the well 

completed n a t u r a l i f s u f f i c i e n t f l u i d entered the hole. 

I f not, most wells were shot with n i t r o glycerine and most 

of them do have shot holes. 

0 Now the E x h i b i t i n Case 4368, marked 3, appears t o 

consist of a number of logs. Would you explain what logs 

those are or what they consist of? 

A Those are the logs that we have a v a i l a b l e on proposed 

i n j e c t o r s , covering t h i s a p p l i c a t i o n . They have been marked 

to show the San Andres p o r o s i t i e s that we expect to take water. 

Q I believe I understood from your previous testimony 

th a t the waterflood operations conducted to date have been 

qui t e successful, i s that correct? 

A Yes, s i r . The i n i t i a l pout a " t t n e outset was not 

very successful. For several years water was introduced i n t o 

the San Andres and at low volumes and at low pressure. There 

i s i n the north end of the Bridges State lease what I describe 

as a high porosity or high permeability streak w i t h i n the 

body of the pay. I t varies i n thickness from 10 to about 20 

feet and i s found i n a good many wells on the north end. I t took 

water very r e a d i l y , I t h i n k , at low i n j e c t i o n pressures and i s 

not f l o o d i n g the balance of the rock. 

In 1963, when the f l o o d was expanded, we kicked the 
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i n j e c t i o n pressure up p r e t t y high and increased the rates and 

were successful i n g e t t i n g , I believe, some water i n t o the 

t i g h t e r rock and as a r e s u l t we produced q u i t e a l o t of 

waterflood o i l up there. 

0 Now, i s production represented by E x h i b i t 4? 

A E x h i b i t 4 i s a graphical h i s t o r y of f l o o d i n g 

operations since the f i r s t of 1966. I t shows where i n j e c t i o n 

increases i n the '67 expansion. I t shows that o i l production 

increased t o about 1200 b a r r e l s per day, approximately 18 months 

a f t e r the f l o o d was expanded i n 1967 and the l a s t s i x or seven 

months' production has declined t o about 920 to 940 b a r r e l s 

per day on the lease and i t appears t o be maintaining s t e a d i l y 

at that l e v e l . 

Q Now again w i t h reference t o Case No. 4368, would you 

explain the conversion procedure which you would expect to 

fo l l o w i n connection w i t h the wells indicated on Ex h i b i t 2 t o 

be converted? 

A Most of these wells have already been converted. 

They were converted by cleaning out, cleaning out the wel l to 

the base of the porosity that we wanted to i n j e c t i n t o and the 

running of cement l i n e tubing set on a packer up on the casing. 

In one or two cases, we re-entered wells which had at one time 

been San Andres wells and had been deepened t o other horizons 
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and depleted and we re-completed i n the San Andres as 

i n j e c t o r s . We have re-completed those casings, we have 

d r i l l e d Bridges State t h i s spring as an i n j e c t o r and completed 

i t through p e r f o r a t i o n s . 

The casing annulus above the packer and behind the 

tubing has been loaded i n each case w i t h tre a t e d water. I 

might say that a l l the surface f a c i l i t i e s , d i s t r i b u t i o n system 

and i n j e c t i o n and s t a t i o n p i p i n g i s cement l i n e d and most of 

i t i s i n the ground r i g h t now. 

O Does E x h i b i t 5 i n 4368 represent the completion of 

conversion procedures to be followed i n the wells which are 

the subject of the a p p l i c a t i o n i n that case? 

A In case No. which, s i r ? 

Q 4368. 

A 4368. E x h i b i t 5 i s a package of well-bore sketches 

p o r t r a y i n g the completion method or condition of the wells a f t e r 

they have been converted. Most of those portray conditions as 

they are at present because the wells have a c t u a l l y been 

converted and a few of them, two or three, have not been 

converted yet and i n those instances the sketch shows how we 

expect i t to be, and, of course, i n the case of the wells which 

we plan to d r i l l , the sketch shows we expect t o case through 

the pay and perforate f o r i n j e c t i o n i n the selected p o r o s i t i e s 
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and that we w i l l be i n j e c t i n g through cement-lined tubing 

set on a packer above the p e r f o r a t i o n s . 

0 Well, i s that the completion method you a n t i c i p a t e 

to be used i n connection wi t h the two wells proposed to be 

d r i l l e d ? 

A Yes, s i r . 

Q That are the subject of 4367? 

A That's r i g h t , so, e s s e n t i a l l y , the --

Q Methods t o be employed are the same? 

A Yes, s i r . Where there i s casing through the pay, 

i t i s perforated, or w i l l be perforated, and where i t ' s open 

hole, the packer i s set up i n the casing and we are i n j e c t i n g 

out the bottom of the casing. 

Q You have mentioned previously the i n j e c t i o n i n the 

selected areas of po r o s i t y . How do you propose t o select those 

areas of porosity? 

A We have done q u i t e a l o t of geological work i n the 

l a s t year or two on our property here and have i d e n t i f i e d two 

p r i n c i p a l sources of production, what I describe as an Upper 

San Andres porosity and a Lower San Andres por o s i t y . The Lower 

San Andres por o s i t y has been and w i l l be perforated i n , cased 

i n j e c t i o n wells where the casing runs through the pay where 

that porosity i s above what we have found t o be the oil-work 
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contact i n t h i s area, i n t h a t zone, where there i s indicated 

to be o i l , recoverable o i l , i n the pattern t h a t t h a t i n j e c t i o n 

w e l l i s going to serve i n that porosity and, of course, we w i l l 

p e r forate from the upper p o r o s i t y , too. In the case of open 

hole i n j e c t i o n completions where we have formed the opinion 

t h a t the lower po r o s i t y could contain o i l at a l o c a t i o n , or 

w i t h i n a p a t t e r n , we have deepened those wells so as t o expose 

the lower porosity t o i n j e c t i o n . 

The upper porosity i s open i n a l l wells and u n t i l 

r e c e n t l y the lower porosity has not been opened i n a l l the 

wells. 

0 I s there any separation as between these two 

p o r o s i t y zones, that i s , by any sort of impervious substance? 

A Yes, s i r , there i s a combination of shale and limestone, 

or dolomite intervening between the two porous i n t e r v a l s on the 

Bridges State lease, at least I would have t o r e f e r to a 

s p e c i f i c well to give you my opinion of the exact i n t e r v a l 

between them but, i n general, i t ' s about 200 f e e t , v e r t i c a l l y , 

between the two p o r o s i t i e s . 

Q Well, do I understand that you w i l l be s e l e c t i v e 

insofar as the point of i n j e c t i o n i n a given area of porosity? 

A Yes, s i r . 

Q By well? 
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A We have been s e l e c t i v e and we w i l l expect to be 

s e l e c t i v e i n the f u t u r e . 

0 Now i t appears from Exhibit 2 that t h i s f l o o d 

pattern follows the f i v e - s p o t , ordinary f i v e - s p o t p a t t e r n , 

i s that correct? 

A That i s the pattern we s t a r t e d with i n the p i l o t 

and we have found no reason to change i t . 

Q Now the two wells which are proposed to be d r i l l e d 

i n Case No. 4367, which I t h i n k you i d e n t i f i e d as being 

located r e s p e c t i v e l y i n Sections 25 and 26, Unit "N" i n 26, 

and Unit "E" i n 25, are these wells required i n connection 

with the preservation of the i n t e g r i t y of the pattern you 

have developed the f l o o d on? 

A Yes, s i r , the we l l i n Unit "E" of Section 25 i s 

required because there i s no wel l there, well-bore there 

a v a i l a b l e , f o r use t o i n j e c t i n t o . I f the recoverable waterflood 

o i l i s to be produced, i t w i l l be necessary t o close up the 

south end of that pattern w i t h an i n j e c t i o n w e l l . 

At t h i s p o i n t , I might say that we have approached, 

through the mails, the o f f s e t operators t o the south, Marathon, 

Continental and Texaco, i n an e f f o r t to obtain l e a s e - l i n e 

cooperation i n cooperative f l o o d i n g operations. We of f e r e d t o 

provide those p a r t i e s w i t h pressured water from our system 



16 

to i n j e c t i n t o t h e i r wells which would complete the patterns 

that we have been b u t t i n g up against the lease l i n e . In the 

case of Texaco, who operates a u n i t o f f s e t t i n g to the south, 

that p o r t i o n of the Bridges State lease which i s found i n 

Section 27, i t i s my understanding that and, i t i s I th i n k 

public information, that they do have a waterflood under way 

on that u n i t . I forget the name of that u n i t , I believe 

the west Vacuum u n i t . They have a sparce i n j e c t i o n w e l l network 

and I believe they have learned that i t i s going t o be necessary 

to i n j e c t a l o t more water than they have been i n j e c t i n g , and 

have plans f o r expanding th a t f l o o d to a fi v e - s p o t pattern 

which would merge very w e l l w i t h the pattern t h a t we have on 

the Bridges lease. 

MR. NUTTER: Is i t t h e i r i n t e n t i o n t o put that Arco 

Well No. 13 i n Unit "A" of Section 34 on f l o o d , or do you know? 

THE WITNESS: I t i s my understanding that Texaco 

intends t o convert Well No. 13 which goes by some other number, 

namely i n the u n i t . 

MR. NUTTER: That w e l l i n that f o r t y - a c r e t r a c t would 

be converted,then? 

THE WITNESS: Yes, s i r , but they have not indicated 

when t h i s would be. 

MR. NUTTER: Is the P h i l l i p s lease t o the west part 



17 

of that u n i t , do you know? 

THE WITNESS: I don't believe i t i s . 

MR. NUTTER: Go ahead. 

THE WITNESS: There i s some question of when the 

budget funds w i l l be a v a i l a b l e to do the work. I t i s a f a c t 

t h a t the work i s planned t o be done. At t h i s p o i n t , I have 

confidence, at l e a s t , that the well i n d i c a t e d , No. 13 i n the 

Northeast corner of Section 4, w i l l be converted to i n j e c t i o n 

i n time, to l e t us s u f f i c i e n t l y f l o o d our property. 

With respect to Continental and Marathon, the l e t t e r s 

t h a t we wrote r e s u l t e d i n re f u s a l s or, or i n other words, they 

both declined to p a r t i c i p a t e i n a cooperative waterflooding 

venture. I found no trouble i n understanding why Marathon 

did not want to p a r t i c i p a t e as t h e i r w e l l s , my research had 

t o l d me, were approximately top allowable wells and there was 

l i t t l e incremental r i g h t t o be gained by expanding the fl o o d 

onto t h e i r property. My research i n d i c a t e d to me th a t some of 

the Continental wells i n Section 35 had declined i n p r o d u c t i v i t y 

somewhat and could be heloed by j o i n i n g i n the waterflood e f f o r t 

and so we approached them then through the mail and a f t e r some 

t i n e , I ' l l say a period of several weeks, or perhaps a few 

months, we received another reply which said they had looked 

i t over, i n so many words, looked i t over c a r e f u l l y , and couldn't 
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b r i n g themselves t o p a r t i c i p a t e . 

I t was at tha t point that I began t o be concerned 

about t h i s waterflood,that we were i n the process of expanding, 

producing the waterflood o i l that i t had to produce t o generate 

the economics t h a t j u s t i f i e d the work because we did have some 

hope t h a t we would gain l e a s e - l i n e cooperation and swap out 

the reserves that would cross the lease l i n e . 

A l l of our wells that are c u r r e n t l y d r i l l e d along 

the south lease l i n e and are proposed f o r i n j e c t i o n are approxi

mately 660 fee t from the l i n e . On top of t h a t , the f a c t that 

no i n j e c t i o n would be t a k i n g place t o the south caused me to 

conclude th a t the o r d i n a r i l y recoverable waterflood reserves 

i n the north h a l f of those patterns would not a l l be produced 

by the producing wells serving those patterns, i f the patterns 

were allowed to remain open on the south. 

I f i n a l l y determined that we, i n order to maintain 

the i n t e g r i t y of our f l o o d on the south end, tha t i t would be 

es s e n t i a l to have i n j e c t i o n take place south of Well No. 26 

f o r two reasons: t o insure a reasonable opportunity of Mobil 

producing through Well No. 26 the recoverable waterflood 

reserves underlying i t s property i n that pattern and to insure 

that the otherwise recoverable waterflood o i l th a t would be 

pushed south of Well No. 26 outside the influence of a producing 

well-bore would be recovered at a l l , because i t ' s my opinion 
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i t w i l l not be recovered at a l l because I expect to stop 

i n j e c t i n g when No. 26 reaches the economic l i m i t and whatever 

o i l has been pushed out of i t w i l l not be recovered. 

Q (By Mr. Sperling) Now what governs your decisions 

as t o the rat e of i n j e c t i o n , say i n the patte r n proposed, 

pattern i n Section 26? 

A On an average, our i n j e c t i o n f a c i l i t i e s and l i n e s 

are designed t o accommodate about 700 ba r r e l s of water per day 

per i n j e c t i o n w e l l because some wells have t h i c k e r pay exposed 

in them, and some thinner pay. I expect that the i n j e c t i o n 

i n t o those wells w i l l range up and down and i n proportion t o 

the r e s e r v o i r volume tha t I estimate i s w i t h i n those patterns. 

In each case, ins o f a r as i t i s possible, i t w i l l be 

my i n t e n t i o n t o br i n g about i n j e c t i o n i n t o each of those wells 

which w i l l tend t o f l o o d out the patte r n from a l l d i r e c t i o n s 

at approximately the same time. 

0 Well t h i s suggests then th a t i f an i n j e c t i o n w e l l 

i s f u r t h e r removed from the producing we l l i n the pa t t e r n , 

that the i n j e c t i o n r a t e , assuming some u n i f o r m i t y of pay 

section, the i n j e c t i o n r a t e would be greater than the rate i n 

a we l l which i s located closer to the producing w e l l , i s that 

correct? 

A Yes, s i r , t h a t ' s c o r r e c t . Given uniform cond i t i o n s , 
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that's what I would expect to happen. 

Q Do you have anything else to add at t h i s time, 

Mr. Kelly? 

A I believe not, s i r . 

MR. SPERLING: At t h i s time I would l i k e to o f f e r 

E x h i b i t s 1 through 5 i n Case No. 4368 and I believe we have 

two e x h i b i t s t o o f f e r i n 4367. 

MR. NUTTER: Ex h i b i t s 1 and 2 i n case No. 4367 

and E x h i b i t s 1 through 5 i n Case No. 4368 w i l l be admitted 

i n evidence. 

MR. SPERLING: I believe there i s a t h i r d e x h i b i t 

i n 4367 which includes the w e l l sketch insofar as the completion 

and proposed wells to be d r i l l e d , which i s s u b s t a n t i a l l y the 

same. They may not have gotten separated properly. 

MR. NUTTER: E x h i b i t No. 3 i n Case No. 4367 w i l l be 

admitted i n evidence. 

(Whereupon, E x h i b i t s 1, 2 and 3 
in Case No. 4367 and E x h i b i t s 1 
through 5 i n Case No. 4368 were 
admitted i n evidence.) 

MR. SPERLING: That's a l l we have. 

MR. NUTTER: Does anyone have any questions of 

Mr. Kelly? 

CROSS EXAMINATION 

3Y MR. KELLAHIN: 

Mr. K e l l y , on looking at E x h i b i t No. 5, i t seems to 
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i n d i c a t e most of your proposed conversion w i l l be completed 

open-hole? 

A Yes, I t h i n k that's t r u e . 

Q And th a t your we l l No. 132 i s perforated and open-

hole 4912 feet? 

A I believe that's c o r r e c t . I f you are looking at the 

e x h i b i t , I w i l l accept i t . 

O Now, you propose t o d r i l l an i n j e c t i o n w e l l i n Section 

25 of Unit "E". How w i l l that w e l l be completed? 

A In accordance w i t h the sketch which was submitted i n 

that case, a copy of which i s on top of t h i s package that I 

w i l l hand you, the w e l l i s expected t o be completed through 

pe r f o r a t i o n s w i t h pipe set through the pay. 

Q Now, would those p e r f o r a t i o n s from 4500 to 4850 feet 

cover the e n t i r e producing horizon i n the Vacuum and San 

Andres River Field? 

A I t h i n k insofar as I understand, the o i l pay to 

be present, that would encompass the lower pay, that's i f i t ' s 

there; I don't know that i t i s . 

Q You don't know i f i t i s i n th a t p a r t i c u l a r area or 

not. Do you know what zones Continental o i l wells are completed 

in? 

A I have searched the records the best way I know how 

and insofar as I have been able t o determine, some of the wells 
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are completed open-hole through the upper and lower p o r o s i t i e s 

and some of them --

Q Would that take i t down to 4850 f e e t , i s t h a t the 

lower? 

A Yes, s i r , I t h i n k some of them are probably g e t t i n g 

production out of the lower porosity and I t h i n k that one of 

them may not be g e t t i n g production out of the lower po r o s i t y . 

Q That i s the zone you would deflate? 

A To the extent t h a t i t i s o i l - b e a r i n g on our property. 

We have found, f o r example, that several of our wells penetrate 

tha t lower porosity below water and we w i l l i n j e c t i n t o those 

wells that d i d f i n d water i n the lower po r o s i t y only i n those 

cases where i t i s indic a t e d t o be o i l - s a t u r a t e d w i t h i n the 

pattern t h a t w i l l be served by the i n j e c t o r . 

Q Well, you don't know whether that s i t u a t i o n e x i s t s 

on Continental's lease? You are t a l k i n g about what e x i s t s 

on your own lease? 

A I didn't f o l l o w you. 

Q I say you don't know whether you found o i l s a t u r a t i o n 

on Continental's lease or not. 

A I don't know what Continental has experienced with 

respect t o the production out of tha t lower po r o s i t y . I 

know the work we have done indicates that some of Continental's 
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wells penetrated the lower porosity below water. But I know 

they've made a great deal more o i l than our wells. In general, 

the production improves dramatically south of Mobil's lease l i n e . 

As a matter of f a c t , a number of wells have been 

deepened and have been made good producers and through the scout 

t i c k e t s I have been able t o turn up, most of those wells 

penetrated a s u f f i c i e n t depth at the outset to uncover the 

lower p o r o s i t y that I am concerned w i t h . 

Q When they were i n i t i a l l y d r i l l e d ? 

A Yes, s i r . 

Q Now you stated t h a t your production was about 940 

ba r r e l s a day from t h i s p r o j e c t , i s that correct? 

A Currently, yes, s i r . 

0 What water are you producing? 

A In the neighborhood of c u r r e n t l y 2200 ba r r e l s per 

day. I t i s a l i t t l e d i f f i c u l t t o break that precise volume 

out because we do transport water production from other zones 

i n t o our system and I r e l y on the produced water meter, rather 

than the produced water estimates based on w e l l t e s t s f o r 

p l o t t i n g my data. I t may be that the reports made to the 

O i l Conservation Commission carry a d i f f e r e n t water production 

f i g u r e than I have p l o t t e d on t h i s graph. I have more confidence 

i n the metered column being correct than I do i n the al l o c a t e d 
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volume based on wel l t e s t s . 

0 Now you t e s t i f i e d , I believe, t h a t you increased 

the pressure i n 1963? 

A Yes, s i r , a long time before t h a t . I th i n k we were 

flooding the, what I have termed the high porosity streak, 

the best streak of high q u a l i t y pay i n the body of the main 

pay and I do not believe we were f l o o d i n g the balance of the 

re s e r v o i r . 

0 You are s t i l l f l o o d i n g t h a t , are you not? 

A Yes, s i r . 

1 Have you ever run an i n j e c t i v i t y p r o f i l e on these 

wells? 

A Yes, s i r . 

0 What zone appears t o be taking t h i s to order? 

A The i n j e c t i o n p r o f i l e s that we ran were confined to 

the p i l o t s . I haven't run any outside the p i l o t ; i t ' s been a 

few years since I ran one up there, but i n t e r v a l s ranging 

between 15 feet and 250 feet were indicated to be ta k i n g water 

at d i f f e r e n t times and under d i f f e r e n t conditions. I can't say 

th a t I have drawn any c o r r e l a t i o n t h a t I can speak i n t e l l i g e n t l y 

on today which would demonstrate th a t the p r o f i l e or the degree 

of s e n s i t i v i t y t h a t p r o f i l e has t o i n j e c t i o n pressures. 

I have the opinion that the higher the i n j e c t i o n 
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t h i n g . 

Q Now, there are a c t u a l l y a number of por o s i t y zones 

in t h i s pool? 

A The point that we are fl o o d i n g i n the north end has 

.just the upper pay and i t t h i n s q u i t e a l o t on the north. 

Q So your i n j e c t i v i t y p r o f i l e would be confined t o the 

upper pay, i s that correct? 

A Yes, s i r . 

0 Is that where you ran your p r o f i l e ? 

A Yes, s i r . 

0 You don't know what the s i t u a t i o n i s i n the southern 

portion? 

A I don't know the s i t u a t i o n w i t h respect t o what? 

Q With respect t o the i n j e c t i v i t y of the various 

zones. 

A No, s i r , we haven't i n j e c t e d i n the south end and run 

no i n j e c t i o n p r o f i l e s i n there. I have the opinion t h a t , from 

what I can see of the logs, t h a t the second porosity i s much 

higher q u a l i t y , generally speaking q u a l i t y , than the f i r s t 

p o r o sity and I would expect to take water more r e a d i l y i n the 

f i r s t p o r o s i t y . 

Q You t e s t i f i e d you propose to make a le a s e - l i n e 
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agreement with Continental O i l . Are you f a m i l i a r with the 

correspondence? 

A Yes, s i r , I wrote the correspondence, some of i t . 

Q What wells d i d Continental require to convert to 

water i n j e c t i o n ? 

A I don't have the correspondence i n f r o n t of me so I 

can't t e l l you f o r c e r t a i n , but I would say that the wel l 

s i t u a t e d immediately south of the w e l l that we propose for 

d r i l l i n g i n Unit "N" i s one of the wells that we asked 

Continental to convert and, l e t ' s see i f there i s another. 

I don't r e c a l l whether we asked them to convert another or 

not. I t ' s probably No. 2 w e l l i n the northeast. 

o Do you know what those wells are presently producing? 

A No, s i r . At the time that the correspondence was 

i n i t i a t e d , I have some f a i n t r e c o l l e c t i o n that the well to the 

west, which i s probably w e l l No. 6, was making something l i k e 

ten or twenty ba r r e l s a day, but tha t i s only a f a i n t r e c o l l e c t i o n . 

Q Now, do you have any r e c o l l e c t i o n as t o what the 

volume i s t h a t i s proposed to be converted? 

A That i s the w e l l I am t a l k i n g about. 

o That's 6, ten barrels? 

A Yes, s i r . I have the production records here. You can 

r e f e r t o them. There i s no need to guess. 
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Q Now, you stated i n your opinion, i t was esse n t i a l to 

d r i l l the wel l s , t h i s p a r t i c u l a r w e l l i n Unit "E" of Section 

25 to protect your f l o o d pattern because there i s no well 

there. Does that requirement include a requirement t h a t you 

d r i l l one hundred feet from the lease l i n e ? 

A I apologize f o r not f o l l o w i n g you, s i r . I was 

r e f e r r i n g t o the production data. At the end of 1965, Well 

No. 6 was making on fhe order of ten barrels a day, ten to 

f i f t e e n b a r r e l s a day, throughout that year. I t ranged from 

below ten barrels a day up to fourteen or f i f t e e n b a r r e l s 

a day, according t o the production report that I am looking 

at here. 

MR. NUTTER: What i s the t o t a l f o r the year from the 

well? 

THE WITNESS: 3994. 

MR. NUTTER: That i s No. 6? 

THE WITNESS: No. 6, yes, s i r . The t o t a l f o r No. 2, 

which I see was a much be t t e r w e l l , was 17,719. 

Q (By Mr. Kellahin) How many barrels a day? 

A I t was making 50 or 60 bar r e l s a day toward the end 

of the year. 

Q Now to get back t o my next question. You say i n your 

opinion i t ' s e s s e n t i a l t o protect the i n t e g r i t y of the waterflood 
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pattern t o d r i l l the w e l l i n Unit "E", does that include the 

d r i l l i n g of the w e l l at a hundred feet from the lease l i n e ? 

A Yes, s i r . The closer I d r i l l t hat w e l l to the 

producing w e l l , the more l i k e l y I am to prematurely f l o o d i t 

out with i n j e c t i o n i n t o that w e l l . 

>̂ Now, i s n ' t the converse true? 

A I wasn't through. And, of course, I would l i k e t o 

produce as much as possible. The recoverable waterflood reserves 

t h a t lay underneath Mobil's lease, and a hundred feet from the 

l i n e , i s j u s t as close as I f e l t obliged to ask the Commission 

to approve, that's a l l . 

Q The closer you get to Continental's w e l l s , the 

quicker you w i l l f l o o d i t out. 

A Assuming there i s communication l a t e r a l l y between 

the w e l l s , I t h i n k that's t r u e , and I am w i l l i n g to assume 

there i s interchange of f l u i d s i n there. I assume Continental's 

wells have produced a great deal more o i l than Mobil's wells 

have and there i s something which happens, I believe, to the 

pay i n the area intervening between Continental's lease and 

Mobil's lease and, f o r that matter, Marathon's and Mobil's 

lease. 

0 You wouldn't consider i t an e f f e c t i v e b a r r i e r ? 

A I don't represent t h a t i t i s , no, s i r . 
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f l o o d , i s that r i g h t 0 

A That's r i g h t . 

Q Now what would be the r e s u l t of not placing t h i s 

l a s t row of wells --

A I t depends on how close i t i s . I f i t were close 

to the producing w e l l , i t would be s a t i s f a c t o r y . 

0 What would be the r e s u l t of not placing t h i s 

l a s t row of wells on i n j e c t i o n i n the absence of a lease-

l i n e agreement? 

A Well, I haven't calculated the volume, but i n 

general, i t looks l i k e we would be c u t t i n g of a t h i r d 

of the south end, a t h i r d of those two Mobil's acreage 

in Sections 26 and 27 from any f l o o d i n g at a l l and would 

be subjecting the wells i n the center of that section, 

namely 33 and 39, to production from open patterns which 

would r e s u l t i n some part of the recoverable o i l i n 

the north part of those patterns being pushed out to the 

south where energy t o g e t t i n g i t i n t o a producing well bore 

would be p r e t t y scarce i n the absence of 
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i n j e c t i o n , and speaking generally, I ' l l say that the sizeable share 

of the o i l t h a t we would expect to produce from t h i s waterflood 

expansion would not be produced short of converting those wells 

to i n j e c t i o n along the south l i n e . 

Q You say would not be produced, would not be produced 

as a r e s u l t of the waterflood pattern you would then have 

although a subsequent i n j e c t i o n program could be i n s t a l l e d 

could i t not? 

A I w i l l allow that the economics of any s i t u a t i o n can 

be developed which w i l l allow you to take c e r t a i n steps at 

one time or another. The economics of the f l o o d expansion 

that we have c u r r e n t l y underway w i l l not allow the south end 

of that lease not to be flooded at t h i s time. The south end 

of the lease, i n f a c t , i n general, the wells i n Sections 25, 

26 and 27 are at or below the economic l i m i t at the present 

and i t i s a matter of g e t t i n g with i t or g e t t i n g without i t . 

0 You would s t i l l have a flooded Section 25 i f you 

omitted the l a s t row of i n j e c t i o n w e l l s , would you not? 

A I t would be a puny e f f o r t . I can see that we would 

have, we would gain two patterns, two complete patterns, i f we 

did not complete the south row of i n j e c t i o n wells in t h i s 

expansion. 

Q But those wells would remain on production and would 



31 

get the be n e f i t of i n j e c t i o n t o the north, would they not? 

4 I don't know to what extent they would get the 

be n e f i t of i n j e c t i o n . 

0 You have not calculated that? 

A I assume they may get some. 

MR. KELLAHIN: That's a l l , thank you, Mr. K e l l y . 

CROSS EXAMINATION 

3Y MR. LOPEZ: 

Q How many wells are producing i n the current flood 

zone? 

A I f memory serves me, I believe 61 San Andres wells on 

the lease that are c u r r e n t l y producing. 

Could you t e l l me what the average production 

per w e l l i s per day? 

A I could d i v i d e i t out f o r you. We are making 940 

bar r e l s a day from the lease, and I didn't b r i n g the s l i d e r u l e , 

but -- gosh, — 

o I d i r e c t your a t t e n t i o n to your wells 13 and 11 that 

o f f s e t Marathon's wells No. 2 and 4 i n Section 25. You have 

stated, I believe, that both of these wells are d r i l l e d to the 

Blineberry formation and the other t o the Glorieta? 

A I am c e r t a i n that Well No. 13 i s a Blineberry completion. 

My memory i s hazy on where Well No. 103 i s completed, but I 
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believe, i t i s the G l o r i e t a . Those are both p r o f i t a b l e wells 

where they are complete and they are not a v a i l a b l e to me i n 

t h i s expansion. 

0 In the i n j e c t i o n w e l l you propose to d r i l l near your 

Well 13, which o f f s e t s our Wells 4 and 2, I would say, you 

propose only to go to a depth of 4850 f e e t , i s tha t correct? 

I believe you have i t on your E x h i b i t 5. 

A Well, the sketch shows schematically what we expect 

to take place. I expect t o stay s t r a i g h t as I can. I expect 

we w i l l want t o i n j e c t i n t o a l l the o i l - b e a r i n g porosity t h a t 

we f i n d i f and when we d r i l l that w e l l , that i s such por o s i t y 

as underlies our lease. Now, with the a v a i l a b l e of q u a l i t y 

logs being p r e t t y scarce, I t h i n k w e ' l l get more information 

on what the w e l l penetrates from the log of the we l l i t s e l f 

than we w i l l by speculating as t o what i s there or where the 

poros i t y i s found. 

I don't know precisely where i t w i l l come i n . The 

work that we have done indicates t o me the second porosity w i l l 

probably a l l be above 4850 f e e t , yes, s i r . 

O This, of course, w i l l mean you w i l l have to convert 

your 13 and 11 wells to take advantage of t h i s f l o o d i n g action? 

A No, s i r , I don't intend to say t h a t . Wells 13 and 103 

are p r o f i t a b l e w e l l s , where they are completed, and I w i l l expect 
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us to continue producing those wells i n the zones to be completed 

i n . I don't expect them to be completed i n the San Andres. 

n That w i l l e n t a i l , n e c e s s a r i l y , Wells 11 and 16 that 

you believe w i l l be advantaged by t h i s d r i l l and 33 and 16 from 

the San Andres? 

A T h i r t y - s i x . I believe we have re-completed 36 i n the 

San Andres, I am not clear on t h a t . I t i s the w e l l we intend 

t o produce on the San Andres on t h a t p a t t e r n . 

0 Sixteen? 

A Sixteen i s up i n the northwest quarter of the northeast 

quarter of 25, and I don't expect any s t r a i g h t f o r w a r d help f o r 

that pattern from i n j e c t i o n i n t o the proposed we l l to be d r i l l e d . 

Q I believe Mr. K e l l a h i n already has i n d i c a t e d , has 

asked you, you cannot be c e r t a i n that i f you do propose, i f your 

a p p l i c a t i o n i s granted, that the f l o o d i n g w i l l not a f f e c t our 

Marathon's w e l l i n the section d i r e c t i o n a l l y south of t h i s w e l l 

s i t e ? 

A I t ' s true t h a t I can't be c e r t a i n of whether or what 

the e f f e c t w i l l be. From what I have seen, I have the opinion 

that there w i l l not be a great deal of e f f e c t on Marathon from 

i n j e c t i o n i n t o that w e l l . We do have a log on 103 which would 

be a west twin t o the w e l l that I want to d r i l l and while I wish 

there were second por o s i t y there, I don't see i t on the log so 
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I don't know whether we have i t there or not. 

Q Now I d i r e c t your a t t e n t i o n to Well 25 which you have 

proposed to convert i n t o an i n j e c t i o n w e l l . This i s an open 

well at the present ant i s i t your proposal j u s t t o d r i l l 

t h a t deeper? 

A Well 25 was d r i l l e d i n i t i a l l y to a depth s u f f i c i e n t 

t o expose the second po r o s i t y . At some period i n i t s h i s t o r y 

i t was jumped and at t h i s time does not have the second porosity 

open. I w i l l be evaluating that w e l l f o r a work-over t o get the 

second por o s i t y on that because I believe that i t contains more 

sa t u r a t i o n i n the upper parts of i t . 

MR. McADAM: Mr. Examiner, could I also ask some 

questions? 

MR. NUTTER: Cer t a i n l y . 

CROSS EXAMINATION 

BY MR. McADAM: 

Q Do you know what depth Marathon's wells are on i n the 

State of New Mexico, M c A l l i s t e r Lease, that are now producing, 

from what porosity zone? 

A No, s i r , I don't know what they are now producing. 

I have a v a i l a b l e to me the scout t i c k e t s , I suppose covered 

the i n i t i a l d r i l l i n g and completion operations. 

As I understand, you propose to d r i l l t h i s well as a 



d i r e c t o f f s e t to our No. 4 Well, to a depth of 4900 f e e t , i s 

that correct? 

A Well, s u f f i c i e n t to be sure that we have given the 

wel l a chance t o penetrate the second p o r o s i t y , i f i t ' s there. 

Q As f a r as you know, there i s j u s t two porosity zones 

in the San Andres? 

A Just two we have o i l out of. There are a l o t o F 

San Andres p o r o s i t i e s . 

O At what i n t e r v a l i s the lower porosity found? 

A Well, I don't have the data i n f r o n t of me to t e l l 

p r e c i sely where i t i s . Let's see i f I can give you an estimate 

No, I don't have the information i n f r o n t of me to t e l l me that 

I t h i n k i t ' s — i f what I have been c a l l i n g second porosity 

i s there, unless something unusual has happened g e o l o g i c a l l y 

i n the intervening area, i t ought t o come i n above 4850 f e e t . 

0 Do you know where the second porosity i s found i n 

your Well No. 13? 

A No, s i r . 

Q I t h i n k i t ' s d r i l l e d to the Blineberry. Do you have 

a log on that w e l l available? 

A I don't r e c a l l whether 13 was logged or not. I have 

been using a log on 103 which i s about 330 f e e t south of 13 and 

I don't f i n d any second porosity i n 103 and the upper porosity 



36 

i s p r e t t y skinny there. I w i l l be hoping f o r more than that 

t h i n g shows. 

Q So i n your opinion, t h i s second por o s i t y i s not found 

i n your Well No. 13? 

A I t probably i s not, i f I can r e l y on the log. 

Well 103 as indicated i s what i s present i n tha t area. Of course 

i t may be the log's not any good. 

o Do you know what depth t h i s so-called second porosity 

zone i s found anywhere i n t h i s f i e l d ? 

A I have t o r e f e r to a log. I f I can lay my hands on 

the log of Well 25, I can t e l l you where i t i s on tha t w e l l . 

Let's see -- I t h i n k I know where i t i s i n 132, In order to 

be absolutely c e r t a i n , I would have t o c o r r e l a t e with the log 

I have marked. I am looking at a Gamma Ray Neutron Log on 

State Bridges No. 25. I didn't run across the log of 25, and I 

see on that log a porous member which extends approximately 4694 

or 95, on down t o about 4720, something l i k e t h a t . 

Q That i s what you r e f e r t o as the second porosity? 

A That i s what I have been c a l l i n g the second porosity. 

Q Let me ask you t h i s . Do you consider t h i s lower zone 

more porous, more permeable zone, than what you have been 

encountering i n the northern p o r t i o n of your State Bridges lease? 

A I t looks a l o t cleaner on the l o g , yes, s i r . I t h i n k 
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i t i s b e t t e r pay on most of the logs. 

Q I t would be more receptive to water i n j e c t i o n ? 

A Yes, s i r , I t h i n k the water w i l l enter i n proportion 

to the thickness and the permeability. 

Q And i t should enter b e t t e r i n the lower zone and should 

extend f u r t h e r and p r o j e c t the output f u r t h e r ? 

A I don't know t h a t I can make tha t as a statement. I 

said i t would enter — I would expect i t to enter i n proportion 

to the thickness and the permeability. I would have to do some 

f i g u r i n g t o see i f i t would progress more r a p i d l y i n f e e t per second 

l a t e r a l l y i n one than the other. 

0 You would expect that -- i t seems to me l i k e i t ' s 

more permeable, more porous, that the water i s going t o move 

be t t e r j u s t as i n the case of o i l . 

A I apologize f o r i t not being clear to me r i g h t now. 

Q I t ' s not clear t o me e i t h e r . The other question I 

have -- on t h i s o f f s e t here to the Marathon State of New Mexico 

M c A l l i s t e r lease, I didn't get while ago exactly what we l l i s to 

be influenced. Did you say Well No. 36? 

A Yes, s i r , I believe 36 i s the well that we have 

projected f o r our San Andres production i n t h a t p a t t e r n . 

Of course, i t w i l l influence No. 11 and Well No. 27. 

Q Is Well No. 11 a Blineberry well? 
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A I believe t h a t No. 11 has been s u b s t a n t i a l l y depleted 

of i t s Blineberry reserves and has been or i s scheduled to be 

completed i n the San Andres, although I w i l l l e t the records 

correct me i f I am wrong, we do have a producing well scheduled 

f o r that l o c a t i o n and i t i s one of those three. 

Q I thought you said a while ago that 11 and 13 were 

not scheduled. 

A No, s i r , I said 13 and 103 are producing from other 

horizons and they are making p r o f i t where they are. 

0 How i s t h i s going to a f f e c t your e x i s t i n g p a t t e r n , 

your so-called — 

A How i s what going to a f f e c t i t , s i r ? 

Q -- the d r i l l i n g of t h i s w e l l . 

A I t ' s going t o close up the south end of the pattern 

that w i l l be served by producing Well No. 36. I t w i l l close 

up the east side of the pattern t h a t w i l l be served by producing 

Well No. 27 or some other w e l l that w i l l be located. Twenty-

seven produces from another horizon and i t w i l l be served by 

the producing w e l l at the l o c a t i o n of No. 11 to the east of the 

w e l l . There are one, two, three producing wells that I expect 

to be influenced by i n j e c t i o n i n t o the proposed i n j e c t i o n w e l l . 

Q Seventeen w i l l be influenced by i t ? 

A Seventeen? Seventeen i s a proposed i n j e c t i o n w e l l i n 
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the extreme northeast corner of Section 25. 

Q Do you t h i n k 16 would be influenced by i t ? 

A I t h i n k there i s a p o s s i b i l i t y . Crazy things happen 

when you s t a r t i n j e c t i n g water. I don't have reason to th i n k 

i t w i l l . 

Q On any of those open hole completions, how do you 

c o n t r o l t h a t water? 

A By volume and pressure. 

O Volume and pressure, but you can't c o n t r o l the zones 

that i t i s going t o enter into? 

A Well, the zones themselves c o n t r o l that, i f they're 

porous and permeable --

Q You can't t e l l the Commission which zones have been 

receptive nor can you say that since the early h i s t o r y of t h i s 

f i e l d have you run any surveys t o e s t a b l i s h the course which 

t h i s water has taken? 

A I t e s t i f i e d e a r l i e r that we have run a number of 

p r o f i l e s i n our p i l o t t h a t i f you r e l y on t r a c e r surveys th a t 

show where the water went and i t went i n t o the pay. 

Q Which pay? 

A The pay t h a t was exposed t o the w e l l bore, the 

upper pay. 

Q Have you experienced — l e t me ask t h i s question — 
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how much o i l do you t h i n k t h a t you w i l l lose, that you would 

lose, by backing up that proposed i n j e c t i o n w e l l o f f from 

Marathon's lease by, say, another 660 or 330, leaving o f f that 

l a s t t i e r , how much would you lose there? 

A I f I would back o f f t o 660 rather than 330? I haven't 

formed an estimate of t h a t . I t h i n k there — w e l l , I ought not 

t o speak from memory. I have cal c u l a t e d the incremental area 

and I don't remember what i t was. I t h i n k i t was t h i r t e e n or 

fourteen acres, i t seems. 

Q What amount of production would you say would be l o s t 

at that l o c a t i o n should you adopt the suggestion th a t was made 

by Mr. K e l l a h i n , backing i t o f f , leaving o f f that l a s t t i e r of 

w e l l s , and p a r t i c u l a r l y moving t h i s one up? 

MR. SPERLING: Which wells are you t a l k i n g about, 

Continental's or yours? 

MR. McADAM: I am not t a l k i n g about mine, the one 

o f f s e t t i n g --

A The one well? 

Q (By Mr. McAdam) -- the one w e l l , moving i t up. 

A To 660 or not digging at a l l ? 

Q 660. 

A I haven't made an estimate of that q u a n t i t y of o i l . 

Q Excuse my ignorance. When you have a water break-
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through, what a c t u a l l y occurs i n the reservoir? 

A I'm not sure p r e c i s e l y what occurs i n the re s e r v o i r . 

I have the opinion t h a t when water breaks through prematurely 

i t i s because there i s some avenue of e f f e c t i v e communication 

which i s a l l out of proportion t o the balance of the r e s e r v o i r , 

of the rock. I t h i n k t h i s i s what happened on the north end 

in the early days. 

Q O i l i s l e f t behind -- you mean i t breaks through the 

o i l column or f r a c t u r e s the r e s e r v o i r , j u s t leaves behind o i l ? 

A Speaking i n g e n e r a l i t i e s , sometimes I t h i n k you can 

f r a c t u r e impervious rocks and extend i t wit h i n j e c t i o n water. 

I don't t h i n k you can extend a f r a c t u r e that i s already there 

and permeable i n porous rocks and thereby cause a channel i n 

the area up north. We have enough information to convince me 

that there i s a zone of very high, r e l a t i v e l y speaking, high 

permeability w i t h i n the body of the pay which c o r r e l a t e s between 

wells and i s generally present i n some areas and those are the 

areas, by coincidence or whatever, that have experienced the 

water break-through. I a t t r i b u t e i t t o tha t zone being more 

permeable. I don't believe that we've communicated between 

wells w i t h f r a c t u r e s , induced f r a c t u r e s . 

0 You don't t h i n k you have had any fractures? 

A No, s i r . 
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0 At what pressure do you t h i n k t h i s r e s e r v o i r at t h i s 

stage would f r a c t u r e ? 

A Somewhere i n the neighborhood of twenty-six or twenty-

seven hundred pounds at the surface, and that's s o r t of a guess 

at t h i s p o i n t . I have made computations i n the past and that's 

the order of magnitude of f r a c t pressure that s t i c k s i n my mind. 

We have f r a c t e d a good many w e l l s , w e l l several w e l l s , i n the 

north end, and found v a r i a b l e instantaneous shutins a f t e r the 

f r a c t treatments which I w i l l say have gone qu i t e a l o t above 

the pressure that t h i s system i s designed t o handle, which i s 

2500 pounds. 

0 In your l i s t of e x h i b i t s , do you have any cross-

sections? 

A I haven't offered any cross-sections. 

0 You mentioned a while ago that you had requested that 

Marathon enter i n t o some cooperative plan? 

A Yes, s i r . 

Q What was the proposed plan? 

A I can't t e l l you i n d e t a i l what i t was. I can speak 

generally and say that Marathon was i n v i t e d t o convert a wel l 

or wells t o i n j e c t i o n o f f s e t t i n g the Bridges lease, w i t h the 

understanding t h a t Mobil would be w i l l i n g t o provide pressured 

waters f o r i n j e c t i o n i n t o that w e l l or wells and delivered at 

a p o i n t , at some convenient p o i n t , f o r pickup. I t h i n k that was 
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probably Well No. 3, but I don't have the correspondence i n 

f r o n t of me and so I can't -- I believe i t was Well No. 3. 

Perhaps Well 2 and 3, i t looks l i k e , would close up th a t p a t t e r n . 

Those are probably the wells we asked you t o convert. 

Q 2 and 3? 

A I don't have the correspondence w i t h me and I can't 

t e l l you f o r c e r t a i n . I believe th a t i s — that would close 

up the pat t e r n . That's the l o g i c a l t h i n g that I would ask be 

done. 

MR. McADAM: I t h i n k t h a t ' s a l l I have. 

MR. NUTTER: Take a recess u n t i l 1:30. 

(Whereupon,a recess was taken.) 

MR. NUTTER: The hearing w i l l come to order, please. 

Does anyone have any f u r t h e r questions of Mr. Kelly? 

CROSS EXAMINATION 

BY MR. NUTTER: 

O Mr. K e l l y , I note from a l l your schematic diagrams 

of wells that have been completed and wells that w i l l be completed, 

i n j e c t i o n w e l l s , that i n each case you are using cement-lined 

tubing packers? 

A Yes, s i r . 

Q What i s the treatment of the annulus by Mobil O i l 

Company? 
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A I t ' s a s o l u t i o n of water and chemicals that goes by 

the trade name of Crotron. 

Q In other words, you do use a corrosion i n h i b i t e d f l u i d 

i n the annulus? 

A Yes. 

Q And you are going to equip that w i t h a pressure gauge 

at the surface? 

A Yes , s i r . 

MR. NUTTER: Are there any other questions of Mr. 

Kelly? 

MR. SPERLING: I have a question or two on r e d i r e c t . 

REDIRECT EXAMINATION 

BY MR. SPERLING: 

0 Mr. K e l l y , I t h i n k there was some reference i n your 

d i r e c t examination, or possible cross examination, about a water 

break-through experienced i n the northern part of the Bridges 

lease which i s shown on Exh i b i t 2, i s that correct? 

A Where s p e c i f i c a l l y , d id tha t occur? 

A I t occurred i n and around the o l d p i l o t which was 

developed with i n j e c t o r s numbered two, t h i r t y - s e v e n , f i f t y - s i x , 

s i x t y - f o u r , s i x t y - s i x , and seventy-one. Of course, i t was 

l a t e r expanded t o i n j e c t i o n wells t h i r t y - o n e and sixty-two. 

The premature water break-through occurred i n the center 
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producer Well No. 34 of tha t p a t t e r n , described by i n j e c t i o n 

Wells 2, 31, 37 and 62. 

Q Now has tha t condition continued or has i t been 

corrected? 

A I t h i n k we have j u s t about corrected i t . The Well 

No. 34 had gone t o a very high water clay, e s s e n t i a l l y watered 

out. A f t e r we expanded the operation and t o increase i n j e c t i o n 

pressure, we began t o make o i l out of i t again. At the present 

we are making something i n the neighborhood of 30 to 40 barrels 

of o i l and 50 to 60 bar r e l s of water per day out of the w e l l , 

when i t i s on production. 

Q So the f a c t t h a t there was a water break-through 

i n i t i a l l y or at the time of the p i l o t doesn't i n d i c a t e that 

the production from that w e l l or the area swept and produced 

through t h a t w e l l was l o s t , does i t ? 

A No, s i r , the other o f f s e t w e l l , the No. 61 up to the 

northeast, which i s i n the o r i g i n a l p i l o t , also suffered pre

mature water break-through and i t also has come back around and 

i s making a decent o i l cut at the present. 

0 Well i s the conclusion then, that there was no o i l 

or s u b s t a n t i a l l y no recoverable o i l by secondary methods l e f t 

behind as a r e s u l t of that break-through? 

A The break-through did not r e s u l t i n us l o s i n g the 
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o i l , recoverable o i l that was s t i l l i n the rock, no, s i r , 

I t h i n k i f we had not changed our techniques some that we 

could have l o s t i t but we didn't change them and we have taken 

some other remedial measures, too, which have been h e l p f u l 

i n our achieving a very decent recovery. I t h i n k w e ' l l get 

a good recovery out of the whole p i l o t area. 

0 Now, there was reference i n d i r e c t examination or 

cross examination, t o production f i g u r e s r e l a t i v e to the f l o o d 

p r o j e c t . I want you to r e f e r t o what has been marked Ex h i b i t 4 

i n Case 4367 and t e l l me what that i s . 

A That i s a t a b u l a t i o n of o i l , gas and water production 

since 1960 f o r a l l of the wells which are w i t h i n one l o c a t i o n 

of the southline of the Bridges State lease t o the extent t h a t 

those wells are s i t u a t e d on the Bridges State, the Continental's 

H-35 and the Marathon-State-McAllister leases. I t shows a 

cumulative o i l t o January 1, 1960, together w i t h annual o i l 

and gas f o r the years 1960 to '68, and monthly o i l , gas and 

water f o r the years 1969 and 1970 up to the l a t e s t reports 

that are a v a i l a b l e . 

Q Now where d i d those t a b u l a t i o n s come from? 

A They came out of the New Mexico O i l and Gas Engineering 

Committee's Annual Report and other Reports of the Committee. 

Q Now, have you made any c a l c u l a t i o n as to the o i l that 
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would be l e f t unrecovered i f the patt e r n i n Section 26 on 

the south p o r t i o n of tha t section by leaving the pattern open, 

by f a i l u r e t o d r i l l a w e l l along the bottom l i n e , or the south 

l i n e of t h a t section? 

A Yes, s i r , I have estimated that a waterflood conducted 

i n t h a t pattern t h a t i s served by producing Well No. 26, 

would recover 92,000 ba r r e l s of o i l less i f i t were l e f t open 

on the south, than i t would i f an i n j e c t i o n w e l l were s i t u a t e d 

and used 560 feet south of Well No. 26. 

Q Now, are those c a l c u l a t i o n s that you have j u s t 

r e f e r r e d to r e f l e c t e d on what has been marked as E x h i b i t 5 

in Case 4367? 

A Yes, s i r , those c a l c u l a t i o n s are. I might point out 

that I believe the f i g u r e s set f o r t h i n — 

Q E x h i b i t 4? 

A -- E x h i b i t 4, are conservative f o r two reasons. 

From the standpoint of the amount of o i l that would be un

recovered, I mean. 

Q This i s E x h i b i t 5 you are r e f e r r i n g t o now. I thought 

you were r e f e r r i n g t o E x h i b i t 4 which i s a t a b u l a t i o n of — 

A This hasn't been marked — I beg your pardon, i t has 

been marked. I t h i n k those f i g u r e s are conservative f o r two 

reasons. In the f i r s t place, I note that the primary o i l , 
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t h a t volumes tha t I used f o r the wells run at the pattern i n 

forming an estimate of primary and secondary u l t i m a t e are lower 

than the f i g u r e s reported i n the Engineering Committee Report. 

Those f i g u r e s are lower by several thousand b a r r e l s per well 

and I don't understand exactly how that happened. I know that 

I asked f o r those reports t o be gathered f o r me and I used 

them i n my c a l c u l a t i o n s . I d i d not notice u n t i l a moment ago 

that the primary o i l f i g u r e s don't agree. The f i g u r e s t h a t I 

used f o r estimating reserves are a l i t t l e lower. 

For example, f o r Well No. 15 i n the E x h i b i t 5, 

i s indicated to have a 1170 cumulative, 367 b a r r e l s . I see 

the reports a v a i l a b l e set f o r t h i n E x h i b i t 4 shows the w e l l 

to have 392,000 b a r r e l s of recovery at that point so at the 

outset I used a primary o i l which was smaller than i s probably 

the case, as a basis f o r estimating, f o r estimating secondary 

o i l which i t estimated to be h a l f primary u l t i m a t e f o r closed 

p a t t e r n . I also estimated t h a t an open pattern would recover 

only h a l f the o i l that would be recovered from a closed 

pattern and t h a t i s the basis on which I a r r i v e d at the 

92,000 ba r r e l s incremental o i l because i n j e c t i o n would not 

continue a f t e r the producing wells i n the pattern are watered 

out. I t would be my opinion t h a t at least 92,000 ba r r e l s of o i l 

that would not be recovered which Well No. 26 would not be 
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recovered but Well No. 26, would not be recovered by any w e l l , 

because I don't believe t h a t i t would continue to migrate 

south toward the Continental lease without some energy pushing 

i t down and with i n j e c t i o n h a l t e d , I don't believe there i s 

anything l e f t t o push i t down. 

0 Now, would the e f f e c t of the increase i n the primary 

recovery f i g u r e s as indic a t e d on E x h i b i t 5 r e s u l t i n a r e v i s i o n 

upwards of your estimate of o i l that would oe l o s t i f the 

pattern was not closed? 

A Yes, s i r , i f I re c a l c u l a t e i t , using the f i g u r e s 

that are i n the New Mexico Engineering Committee's report 

f o r production from those w e l l s , I would have a r r i v e d at a 

higher f i g u r e . I might say th a t the c a l c u l a t i o n i s only made 

f o r the purpose of i l l u s t r a t i n g an order of magnitude of 

incremental o i l and i s not intended t o be f i n i t e . I a c t u a l l y 

expect t h a t , although I haven't formed an opinion as to how 

much i t would be, that the incremental o i l would be quite a 

l o t greater than 92,000 b a r r e l s of o i l . But I am c e r t a i n t h a t 

i t would be that much. 

Q That would be l o s t to the Bridges lease? 

A Yes, s i r . 

MR. SPERLING: I want t o o f f e r E x h i b i t s 4 and 5 i n 

Case 4367. 
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MR. NUTTER: What i s 5? 

MR. SPERLING: Five i s his t a b u l a t i o n . 

MR. NUTTER: Mobil's Exhibits 4 and 5 w i l l be admitted 

i n Case 4367. 

(Whereupon, Mobil's E x h i b i t s 4 and 
5 of f e r e d and admitted i n evidence 
i n Case 4367.) 

MR. HATCH: Jason, do you want t o see those? 

MR. KELLAHIN: Yes. 

MR. SPERLING: That i s a l l we have on r e d i r e c t . 

RE-CROSS EXAMINATION 

BY MR. KELLAHIN: 

Q I don't q u i t e understand your testimony i n regard to 

the open p a t t e r n , are you t a l k i n g about o m i t t i n g only the one 

wel l a hundred feet from the Continental lease l i n e ? 

A Yes, s i r , not c l o s i n g the pattern out by i n j e c t i n g 

i n the south end of i t . 

Q The other i n j e c t o r s you are t h i n k i n g of? 

A I don't know what you are t a l k i n g about. 

0 The south side of your lease, the other i n j e c t o r 

wells you propose to be i n j e c t e d or to be proposed? 

A Yes, I envisioned that i n j e c t i o n i n my estimate 

i n j e c t i o n would take place to the north, east and west. 

MR. NUTTER: In a l l but the unorthodox location? 



THE WITNESS: That's c o r r e c t . 

0 (By Mr. Kellahin) You are t a l k i n g about 92,000 

ba r r e l s of o i l coming from that area between V e i l No. 26 and 

your proposed i n j e c t i o n well? 

A No, s i r , I am t a l k i n g about some of i t coming from 

there. The Ex h i b i t shows t o what extent I t h i n k that i t w i l l 

come from the nor t h h a l f of that p a t t e r n and t o what extent I 

t h i n k i t w i l l come from the south h a l f . 

~> You are t a l k i n g about water coming from the north 

h a l f of that pattern? You are not going t o lose i t by f a i l u r e 

to i n j e c t a hundred f e e t from Continental's base l i n e , are you? 

A I'm sorry, I don't understand your question. 

Q You are t a l k i n g about o i l coming from the north of 

the Well No. 26, f a i l u r e t o d r i l l the other we l l wouldn't 

a f f e c t t h a t , would i t ? 

A I t sure w i l l . 

Q You have i n j e c t i o n backing up i n the Well No. 13 --

I can't read your numbers, looks l i k e — 

MR. NUTTER: The one t o the west i s 29, Mr. K e l l a h i n , 

and to the east i s 15. 

o (By Mr. Kellahin) -- 15 and 29, would protect any 

drainage i n that d i r e c t i o n ? 

A No, s i r , you'd have a s i t u a t i o n where you are pushing 
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three sides and not pushing on the f o u r t h and that's going t o 

be an area of low pressure where the f l u i d s w i l l move p r e t t y 

r e a d i l y i n my opinion. 

0 Are you saying then, that o i l being pushed i n from 

the north w i l l by-pass your Well 26? 

A Yes, s i r , unless the pattern i s closed on the south 

side that my estimate i s h a l f the o i l that i s moved from the 

d i r e c t i o n of 26 from the north w i l l by-pass i t and be l o s t 

to the south side of that p a t t e r n . 

o Would tha t not depend on your i n j e c t i o n rate to a 

considerable degree? 

A I suppose i t ' s w i t h i n the realm of p o s s i b i l i t y that 

some i n j e c t i o n r a t e c o n f i g u r a t i o n could be developed which would 

c o n t r o l the amount of o i l that would be forced t o migrate out, 

yes, s i r . I don't t h i n k i t would be w i t h i n reasonable l i m i t s , 

I t h i n k we are t a l k i n g about a few bar r e l s a day. 

O A c t u a l l y , you are j u s t guessing, aren't you? Aren't 

we both j u s t guessing as to what might by-pass that well? 

A Well, I've concerned myself with studying a l o t of 

waterfloods and tha t ' s my business. 

0 How much water are you going t o put i n those wells? 

What rate? 

A That's my opinion from the experience that I have had. 



I haven't designed i n d i v i d u a l w e l l i n j e c t i o n rates f o r those 

at the present time because I haven't analyzed my re s e r v o i r 

volumes as yet. I am having isopak maps prepared of the 

p o r o s i t i e s i n t h i s area and I w i l l base the i n d i v i d u a l w e l l 

i n j e c t i o n rates on those r e s e r v o i r volumes. 

Q Well, now, your E x h i b i t No. 5 here, which gives an 

estimate on the amount of o i l th a t w i l l be l o s t , i s that based 

e n t i r e l y on p r i o r production as a basis f o r your reserves? 

How do you a r r i v e at these reserves that you say are going to 

be l o s t ? 

A I have ;<ust made the assumption that waterflood o i l 

in a closed pattern would equal h a l f of primary, which i s an 

order of magnitude t h i n g i t s e l f . The f a c t i s I believe we have 

seen performance to the north at present which would support 

a greater recovery than t h a t . I have made the assumption we 

could do as wel l on the closed pattern on the south end of the 

lease as we are doing on the north end of the lease and tha t 

a secondary t o primary of hal f i s a reasonable r u l e of thumb 

to use i n estimating what I would c l a s s i f y as a minimum reserve. 

I believe i t would be at least that much. 

0 You haven't made a study t o determine the reserves 

tha t are there, have you? 

A I am not sure I f o l l o w your question completely. 
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I stud;, t h i s r e s e r v o i r a l l the time and I have formed some 

opinions about the reserves, yes, s i r . 

Q What f a c t o r s do you take i n t o consideration i n forming 

that opinion? 

A Well, performance. 

Q Did you go i n t o c a l c u l a t i o n s , i n t o r e s e r v o i r capacity? 

A Well, we don't know very much about r e s e r v o i r 

capacity. The t h i n g we do know i s i f the reports have been 

f i l e d accurately i s how much o i l came out of the wells and 

that's the most sure t h i n g t h a t we have. As I said e a r l i e r , 

most of these wells were d r i l l e d i n the 1930's and they were 

not logged. 

Q You have no core area? 

A The wells which were d r i l l e d on the extreme north 

end of the Bridges lease are f a i r l y recent completions, w i t h i n 

the l a s t ten, f i f t e e n years and a good many of those were 

logged and we d i d cut some cores i n the extreme north end. 

Q But you have no such r e s e r v o i r — 

A I have no such data on the c e n t r a l or south p a r t . 

We do have a core, as I r e c a l l , on San Andres Well No. 27 i n 

Section 26. I t h i n k t h a t ' s the only w e l l t h a t was cored i n 

the extreme north end. 

Q You say according t o your estimate, 92,000 ba r r e l s 
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w i l l be l o s t . Do you mean l o s t , or would the recovery of that 

be postponed u n t i l a d d i t i o n a l f l o o d i n g were done? 

A Well, I assume tha t a system could be devised that 

would l a t e r be recovered. I question whether i t would be an 

economical t h i n g t o do i t . I t ' s conceivable that a f t e r the 

producing w e l l i n that pattern i s watered out, that we could 

leave the lease under an abandoned co n d i t i o n f o r some years 

or temporary abandoned con d i t i o n and come back and get i t . I 

doubt th a t we would want t o leave the hardware s i t t i n g there. 

I t would require some investment t o get i t back i n the f u t u r e . 

I doubt that i t would economically recoverable. I t h i n k i t 

would be l o s t . 

0 What remaining l i f e do you f e e l there i s i n t h i s 

secondary recovery p r o j e c t which you are going t o i n i t i a t e 

i n the south end? How long w i l l i t go on? 

A I haven't the data at hand t o t e l l you exactly how 

long I have projected i t t o continue, but off-hand, I could 

say t h a t I r e c a l l i t ' s i n the order of 15 years. 

Q Mr. K e l l y , a c t u a l l y , waterflood was s t a r t e d as a 

p r o j e c t , p i l o t p r o j e c t , i n 1958? 

A Yes, s i r . 

And i t ' s gone by stages progressively, towards the 

south and there i s an extension to the north as I understand i t ? 
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A Well, there's going t o be one. 

Q But i t has been a progressive f l o o d , has i t not? 

A Yes, s i r , we have expanded the f l o o d already through 

the main body of the Bridges State lease w i t h the exception of 

the two sections that are remaining on the south end of the 

lease and the s i x a d d i t i o n a l i n j e c t i o n wells that w i l l be 

placed on i n j e c t i o n i n cooperation w i t h the Yates Unit and 

the Gulf Lease, State "FE", lease. 

Q That i s over a period of 12 years you have had a 

progressive f l o o d through t h i s area? 

A Yes, s i r , progressive, that i s , we expanded the 

l a s t time i n 1967. This i s a l i t t l e less than three years l a t e r we 

are planning t o go — 

Q You estimate about f i f t e e n more years on the southern 

p o r t i o n during t h a t period? I s n ' t i t conceivable that i t 

would be expanded t o the south as depletion occurs, or do you 

th i n k that the operators are going t o leave the o i l i n the 

grounds? 

A I don't know when i t might be expanded on t o the 

south. I mean, that's f a r t h e r south of the Bridges State 

lease. I haven't studied t h a t r e s e r v o i r down there w e l l enough 

to have an opinion whether i t w i l l ever need waterflood, r e a l l y . 

I don't know f o r sure whether you've got a good water d r i v e 
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a f f e c t i n g t h a t or not. I know there i s a marked d i f f e r e n c e 

i n the c h a r a c t e r i s t i c of production which seems t o coincide 

with the south l i n e of the Bridges lease i n there, as the 

reports have been f i l e d w i t h the a u t h o r i t i e s . 

MR. KELLAHIN: Thank you, Mr. K e l l y . 

MR. NUTTER: Any other questions of Mr. Kelly? 

You may be excused. 

(Whereupon, the witness was 
excused.) 

MR. NUTTER: Anything further,Mr. Sperling? 

MR. SPERLING: Not at t h i s time. 

* * * * * * * * 

PAUL ZEMAN 

ca l l e d as a witness, having been f i r s t duly sworn, was examined 

and t e s t i f i e d as f o l l o w s : 

DIRECT EXAMINATION 

BY MR. LOPEZ: 

Q Would you please s t a t e your name,address and occupation? 

A I am Paul Zeman. I l i v e i n Midland, Texas. I work 

f o r Marathon O i l Company at the present. At the present time 

I am D i s t r i c t Reservoir Engineering Supervisor. 

MR. NUTTER: How do you s p e l l your l a s t name? 

THE WITNESS: Z-e-m-a-n. 

Q (By Mr. Lopez) Have you ever before t e s t i f i e d before 
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t h i s Commission? 

A No, I have not. 

Q Would you give the Commission a l i t t l e run-down on 

your educational background? 

A Yes, s i r . In 1953, I graduated with a Bachelor of 

Science i n Petroleum Science from Marietta College, Ohio. 

During t h a t summer I was employed wit h Buckeye Pipeline i n 

Ohio before going t o the U n i v e r s i t y of Oklahoma to do graduate 

work. In 1954, I was employed by Marathon O i l Company and was 

sent to Hobbs, New Mexico, on a t r a i n i n g program. 

I stayed f o r a year working i n the f i e l d , and a f t e r 

the year, 1955, I was t r a n s f e r r e d t o Midland, Texas, as a 

Reservoir Engineer. I have been i n Midland, Texas, since 1955, 

and have advanced t o my present p o s i t i o n as Reservoir Engineering-

Supervisor, which I have held f o r the past three years. 

°i In your p o s i t i o n as Engineering Supervisor, what 

D i s t r i c t does that include? 

A A l l the Permian Basin i n Texas and New Mexico. I am 

re g i s t e r e d i n the State of Texas and Oklahoma. 

MR. LOPEZ: Are hi s q u a l i f i c a t i o n s acceptable? 

MR. NUTTER: Yes, they are. Please proceed. 

0 (By Mr. Lopez) Mr. Zeman, have you prepared some 

e x h i b i t s i n connection wi t h the problem being discussed today? 



A Yes, I have. 

(Whereupon, Marathon's E x h i b i t s 1 
through 8 marked f o r i d e n t i f i c a t i o n ) 

Q (By Mr. Lopez) I hand you what has been marked as 

Marathon's E x h i b i t No. 1. Would you please i d e n t i f y t h i s e x h i b i t , 

Mr. Zeman? 

A This E x h i b i t No. 1 i s a p o r t i o n of the Vacuum F i e l d . 

I t includes the area under discussion f o r t h i s hearing, t h i s 

case. The green l i n e , which you notice borders here, encompasses 

Mobil's State Bridges lease as defined i n t h e i r Order 1244 that 

they had on September 17, 1958. That same Order, they i n i t i a t e d a 

s i x - w e l l i n j e c t i o n p i l o t waterflood i n Section 14, and these 

wells are colored i n red. 

From 1963 t o 1967, they expanded t h i s waterflood by 

converting fourteen more i n j e c t i o n w e l l s , wells to i n j e c t i o n . 

These are colored i n orange and I believe they were done by 

a d m i n i s t r a t i v e approval because I couldn't f i n d anything i n 

the orders. 

In 1967, they had Order R-3318 remanding Order 3244 

on September 12, 1967, where they proposed t o convert ten wells 

to i n j e c t i o n . These wells are colored i n purple. One of these 

w e l l s , No. 52A of Section 27 i n Township 17 South, Range 34 East, 

they o r i g i n a l l y wanted t o convert i n '67 and didn't do i t and 

they are re-submitting that at t h i s present hearing. 
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In 1967, they requested th a t 127 tae converted to an 

i n j e c t i o n w e l l and the present case, the expansion t o the south, 

includes the ones tha t are c i r c l e d , that aren't f i l l e d i n , and 

there i s one we l l to be d r i l l e d , new wel l to be d r i l l e d i n 

"N" 26, 17, 34, and d r i l l e d f o r i n j e c t i o n , and one wel l to 

be d r i l l e d i n "E" 25, 17, 34, and proposed t o convert 13 other 

wells and these are a l l c i r c l e d i n brown there. 

0 Now, Mr. Zeman --

A Our acreage i s colored i n yellow. 

3 -- now at t h i s p o i n t , I would l i k e t o go i n t o the 

h i s t o r y of your production i n your acreage. We might as wel l 

submit some more e x h i b i t s at t h i s time. I hand you Exhibit No. 2. 

A Now part of Mobil's current expansion w i l l be adjacent 

to our State of New Mexico M c A l l i s t e r lease. They plan to d r i l l 

an i n j e c t i o n to o f f s e t our No. 4 to the north and converting 

Well No. 25 to i n j e c t i o n on the west side. Now a l l these --

I don't have any deep wells on t h i s map, they are a l l San Andres 

and a l l wells that have produced San Andres, possibly been 

d r i l l e d deeper. A l l of these wells have produced San Andres 

o i l . 

We are the operators i n the State of New Mexico 

M c A l l i s t e r Reservoir, four s i n g l e completed San Andres wells and 

the E x h i b i t t h a t Owen has j u s t given you shows an i n d i v i d u a l 
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o i l basis, a cumulative o i l production as of May 1, 1970, 

the A p r i l production, 1970, and the l a t e s t production t e s t s . 

These wells were completed, d r i l l e d and completed, i n 1938 and 

1939 and you notice the No. 1 we l l i s s t i l l f l o w i n g . The others, 

No. 3 and No. 4 are s t i l l top allowable wells. No. 2 i s s t i l l 

making q u i t e a b i t of o i l and some water. 

0 At t h i s time, we had b e t t e r introduce E x h i b i t No. 3. 

Rather, not introducing — I believe t h i s i s connected with the 

other? 

A B a s i c a l l y , w i t h the second e x h i b i t . What I have shown 

here from 1959 on i s the annual production f o r i n d i v i d u a l wells 

in our State M c A l l i s t e r lease and also on the top scale there 

the annual water production. I'd l i k e to go over these e x h i b i t s 

w i t h you. 

No. 1, you can see the production has gone up from 

approximately 7500 b a r r e l s a year t o roughly 27,000, absolutely 

no water introduced i n t h i s w e l l at a l l since i t was d r i l l e d . 

No. 2 i s producing approximately 12,000 barrels a 

year and we have begun t o produce water i n 1965, s l i g h t amount 

of water, and our major water got kicked up i n '68 and '69 

when we deepened a l l of our wells and I w i l l get i n t o that 

a l i t t l e l a t e r on. 

Here again i n Well No. 3 we have established a 
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t e r r i f i c k i c k i n 1968 t o '69 and our production i s substantially-

high of 27,000 b a r r e l s a year, no water. 

In No. 4, producing q u i t e a b i t of o i l , 13,000, 

gone up as high as 19,000 b a r r e l s roughly. 

Q Mr. Zeman, do you have any opinion as to why the 

production i n these wells has been so successful, or apparently 

successful? 

A These w e l l s , I say, were d r i l l e d i n 1938 and 1939 

and were completed on th a t open hole, i t was common pr a c t i c e 

i n those days, and I'd l i k e t o discuss some of the procedures 

we have got t o use t o keep our production, maintain our 

production, up. 

Q This i s E x h i b i t No. 4 -- t h i s one, I'm sorry, they 

are not a l l colored, but that one i s . 

A What we have here,as you know, i s i n 1960 we found 

some deeper pay i n the Vacuum f i e l d . The o r i g i n a l wells i n 

the Vacuum f i e l d were not logged, geologist sample logs, things 

of that nature. I have taken our deep Bl i n e b e r r y - G l o r i e t a duals, 

they are twin w e l l s , t o our Vacuum wells that were d r i l l e d i n 

'60. We have not been able t o use good logs. I have p l o t t e d 

a cross-section here. The data i s zero sub-sea basis and I have 

the top of the San Andres shown and have the top of the Lovington 

and base of the Lovington shown and the Lovington i s a minus 
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750 f e e t . Now, I have superimposed, since they are twin wells 

here, and elevation i s b a s i c a l l y f l a t i n the Vacuum area, I have 

superimposed our Grayberg wells on the logs of these deeper t e s t s 

and there i s not much v a r i a t i o n between the tops. For example, 

i f you take the f i r s t one, No. 10 w e l l , by using No. 10 and 

superimposing No. 1, the top of the San Andres i n No. 10 i s 

minus 324 and the top of No. 1 i s minus 332. 

In other words, 1 i s only eight f o o t low t o No. 10. 

I f you go over here i n Well No. 8, d i f f e r e n c e i s only three f e e t 

so we are b a s i c a l l y , p r a c t i c a l l y , even with these twin wells. 

With these new logs, I would be able to evaluate the formation 

under our State of New Mexico-McAllister lease and I have also 

t r i e d t o show here what we have done i n our work-over program. 

As you noticed -- l e t ' s take the one, No. 10, i t ' s 

Well No. 1, when t h i s Well No. 1 was d r i l l e d , we set seven-inch 

casing at 4083 on the bottom of the hole and the i n i t i a l t o t a l 

depth i s 4,680 f e e t . That was a considerable distance i n open 

hole i n t e r v a l there. In 1959, we d r i l l e d a w e l l to a new t o t a l 

depth of 4705. We d r i l l e d 25 fee t deeper and I hope you can see 

that on the cross-section. We ran a four-and-a-half-inch l i n e r , 

we couldn't get i t t o the bottom, and we have the i n t e r v a l 

shown i n green there, open to production at the present time, 

I'd l i k e t o make some other statement on t h i s 
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Well No. 1. P r i o r t o running t h i s l i n e r and when t h i s open 

hole section was open, the w e l l was put on pump i n 1947. 

Pr i o r to doing the work-over on the l i n e r , our No. 1 we l l was 

down t o pumping 14 bar r e l s of o i l per day. A f t e r we ran the 

l i n e r and tr e a t e d the form, open hole section, you see there 

we r e - p o t e n t i a l e d the w e l l f l o w i n g 69 b a r r e l s of o i l and no 

water i n s i x hours, or f o r a r a t e of 276 ba r r e l s of o i l per 

day on a h a l f - i n c h choke. 

MR. NUTTER: When was t h i s ? 

THE WITNESS: 1959. 

MR. NUTTER: That explains the f i r s t jump i n 

product ion? 

THE WITNESS: That's r i g h t , and that's normal u n i t 

allowable i n t h a t , too. 

Q (By Mr. Lopez) What i s the advantage of running the 

l i n e r , i n your estimation? 

A When you run a l i n e r here, I can c o n t r o l your 

r e s e r v o i r . We have more options of what we can do. We can 

s e l e c t i v e l y t e s t each i n t e r v a l . We can t r e a t and know b a s i c a l l y 

that our treatment i s going i n t o a c e r t a i n i n t e r v a l and what 

we are t r y i n g t o do here, we are t r y i n g t o e s t a b l i s h an orderly 

method of depleting our r e s e r v o i r . We w i l l go up the hole as 

these things get depleted. Since 1959, we have run l i n e r s i n 
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a l l our wells and, as you can see from our production curves, 

our lease i s a p r e t t y good lease. Maybe we can go back to t h i s 

cross-section a l i t t l e . l a t e r on. 

0 I hand you what i s marked as Marathon's E x h i b i t No. 4, 

I believe, — 

MR. HATCH: Five. 

Q (By Mr. Lopez) — and would ask you t o i d e n t i f y i t . 

A E x h i b i t No. 4? 

MR. NUTTER: This i s Ex h i b i t No. 5. 

MR. LOPEZ: A l l r i g h t , I was mistaken. 

A E x h i b i t No. 5 i s a cross-section A-A Prime, tha t 

goes from the north t o the south. I t s t a r t s i n Mobil's Bridges 

58, goes through t h e i r 36, goes through t h e i r 13 and a l l of 

the l i n e goes through our deep t e s t s i x f o r a b e t t e r q u a l i t y 

log. 

As i s shown on t h i s small cross-section, I have hung 

t h i s , or used the datum here on top of the San Andres which i s 

not q u i t e the same as I had on t h i s f i r s t cross-section and 

you can c o r r e l a t e the top of the Lovington Sand, the top of 

the Lovington Sand and what I c a l l c o r r e l a t i o n point one and 

point two. As previously stated by Mobil, there i s two separate 

upper San Andres and the lower San Andres and t h i s i s p r e t t y 

common i n the area and t h i s Lovington Sand i s common c o r r e l a t i o n 
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p o i n t . 

I want t o use t h i s e x h i b i t t o show c o n t i n u i t y of these 

zones from the north t o the south and going over, say, from 

our No. 6, you can see the upper part t h a t has po r o s i t y . 

These are sonic logs and sonic logs on the right-hand side, the 

Gamma Ray Neutron and a Gamma Ray log on the left - h a n d side. 

You come over t o Mobil's No. 13, t h i s i s a well that used t o 

produce from San Andres and moved i t t o Blineberry, s t i l l a 

Blineberry and producing 560 barrels a month. When they 

produced t h i s w e l l from the San Andres they shot t h i s upper 

section of San Andres wit h 320 quarts of n i t r o . I f you look 

at t h e i r l o g , the upper part of the San Andres, you w i l l see 

besides the Gamma Ray, you w i l l see a c a l i p r e log with a whole 

size of approximately, I'd say, 20 inches and again, i f you go 

up to 36, I'm sure they shot t h a t w e l l w i t h n i t r o because you 

see the c a l i p r e s t i c k i n g up there. 

Now, wi t h these being sonic logs you cannot use that 

part of the log f o r any evaluation of the po r o s i t y because you've 

got a l o t of cycle skipping and i t i s p r e t t y w e l l f r a c t u r e d up. 

You can see parts of the por o s i t y going across there and going 

down to the lower p o r o s i t y i n t e r v a l , c o r r e l a t i o n points one 

and two. You can b a s i c a l l y c o r r e l a t e from our s i x across 

going north, although some of the porosity i s g e t t i n g kind of 
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e r r a t i c . There i s some c o r r e l a t i o n there. 

~) Have you made another c o r r e l a t i o n ? 

A Yes, I have. 

Q I hand you Marathon's Ex h i b i t No. 6 and ask you i f 

you would i d e n t i f y t h a t . 

A This E x h i b i t No. 6 i s Cross-Section B-B. I t goes 

from Bridges State No. 27 through t h e i r old San Andres w e l l , 

s t i l l producing, No. 25, through t h e i r No. 99 w e l l which i s a 

deep t e s t f o r q u a l i t y log and back i n t o our No. 6. Again, I 

have used the datum of the top of the San Andres, top of the 

Lovington Sands, base of the Lovington Sands, and same c o r r e l a t i o n 

p o i n t , one and two, f o r lower p o r o s i t y . 

The No. 27 was d r i l l e d deeper and was a discovery w e l l 

i n the Vacuum-Blineberry F i e l d w e l l . Mobil discovered the 

deeper pay. 

No. 25 i s a San Andres w e l l , s t i l l producing. This 

was a Gamma Ray Neutron Log which was run qui t e a while back 

and I have t r i e d t o show w i t h t h e i r 99 an i n t e r v a l stops up 

there. Y/e didn't have a large-scale log that didn't run a 

de t a i l e d log above t h i s 99. There i s a d e f i n i t e c o r r e l a t i o n 

between the 25 and 99, there should be because they are twin 

wells. 

On 25, i t doesn't go deep enough t o pick up the 
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lower p o r o s i t y . Going over t o the right-hand side, to our 

No. 6, you see t h i s massive porosity i n t e r v a l i n the lower 

San Andres. We c o r r e l a t e that to 99. I t looks about the same. 

So Mobil should d r i l l t h e i r 25 deeper and make an o i l w e l l . 

q Does your study, especially r e f l e c t e d i n these two 

l a s t e x h i b i t s , show that there i s a s i m i l a r i t y i n formation 

between the Marathon section and that where Mobil proposes to 

extend i t s f l o o d project? 

A Pardon, now? 

q Does your study, e s p e c i a l l y r e f l e c t e d by these two 

l a s t e x h i b i t s , i n d i c a t e t h a t there i s a s i m i l a r i t y i n formation 

between the Marathon section --

A There i s a c o n t i n u i t y across. I was t r y i n g to get 

one coming from the north and one coming from the west. That i s 

the d i f f e r e n c e between the A-A and the B Prime and — 

q Mr. Zeman, I would l i k e t o ask you i f you have done 

any studies on the p i l o t i n j e c t i o n wells and the other w e l l s , 

water i n j e c t i o n w e l l s . 

A Yes, I have. 

q Done by Mobil toward the north? 

A I have. I would l i k e to say now Mobil plans to d r i l l 

t h i s w e l l , t h i s north o f f s e t down t o 4700 fee t which would pick 

up both the upper and lower San Andres. Now we have the upper 



69 

case. We're working on the lower part now. At some f u t u r e date 

we hope t o go up there and stimulate t h i s . We have new 

techniques, s e l e c t i v e l y p e r f o r a t e , and I t h i n k we can do some 

good. Now I don't know what they plan on doing wit h 25. 

I t h i n k they plan d r i l l i n g deeper and open hole, that i s my 

understanding, deeper t o pick up t h i s lower porosity and complete 

an open hole. 

MR. NUTTER: Mr. Zeman, when Mr. McAdam was discussing 

with Mr. K e l l y , during his d i r e c t testimony and cross examination, 

what he was r e f e r r i n g t o was the lower p o r o s i t y , mentions the 

lower p o r o s i t y . 

THS WITNESS: That's r i g h t . 

MR. NUTTER: What d i d you f i n a l l y decide he was 

t a l k i n g about? 

THE WITNESS: My i n t e r p r e t a t i o n — 

MR. NUTTER: The area point between c o r r e l a t i o n points 

one and two on your e x h i b i t ? 

THE WITNESS: That's r i g h t . 

MR. NUTTER: So that i s the lower porosity he i s 

t a l k i n g about here and tha t they are f l o o d i n g and these are 

between 1 and 2 on yours? 

THE WITNESS: That's r i g h t . They are going to d r i l l 

25 deeper to get t o that p o i n t . 
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MR. NUTTER: That 25 doesn't reach that deep? 

THE WITNESS: That's my understanding of that log. 

Now, they propose t o put water i n t o t h i s w e l l that they are 

going to d r i l l and convert t h i s 25, No. 25, to an i n j e c t i o n 

w e l l and one of the problems I envision t h a t when they s t a r t 

p u t t i n g water i n there, i t ' s going t o s t a r t pushing water on 

our acreage and a good p o s s i b i l i t y , i n my opinion, that could 

be water put on our acreage. 

Q (By Mr. Lopez) You have done studies, Mr. Zeman, 

of the water i n j e c t i o n s from Mobil towards the north and I 

th i n k at t h i s time i t would be good t o introduce those. I 

hand you Marathon's Ex h i b i t s No. 7 and No. S and ask you 

to i d e n t i f y them. 

A We are producing o i l down here, top allowable, i t 

would be d e f i n i t e l y our p o s i t i o n now that we cannot convert 

any wells to the i n j e c t i o n t o cooperate wit h Mobil. We have 

been asked and t h i s i s our reason f o r top allowable wells. 

I t h i n k t h a t ' s p r e t t y apparent. Now, i f they d r i l l t h i s w e l l 

and convert t h i s 25, I believe they are going t o put water i n the 

lower porosity and we won't have the advantage of producing the 

upper porosity because i t ' s behind pipe r i g h t now and the 

Commission doesn't recognize the upper and lower as separate 

r e s e r v o i r s . 
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Since two are on top allowable, we wouldn't get any 

bene f i t at the present time. There i s a good p o s s i b i l i t y while 

we are producing the lower zone and they are f l o o d i n g the 

upper zone when our time comes t o go up and perforate w e ' l l be 

f u l l of water. The o i l w i l l have migrated past our wel l s . 

Q Do you have any knowledge of how long you pro j e c t your 

wells t o be producing as they are now? 

A I t h i n k two or three of our w e l l s , two or three at 

the present i n t e r v a l f o r top allowable, at least three years and 

assuming normal decline of 15%, another ten t o twelve years on 

that w i t h the option t o go and do a l i n e r program. 

Now, i f they s t a r t p u t t i n g water, one of the things 

that can i n t r i g u e me i s how f a s t w i l l t h i s water move i n here 

from the i n j e c t i o n w e l l i n t o our lease. I r e a l l y don't know 

so I thought -- w e l l , they've had some experience i n t h e i r 

State Bridges f l o o d t o the north and I have t r i e d i n these 

two l a s t e x h i b i t s t o observe the performance of some of t h e i r 

selected wells t o the north and they include some of the p i l o t 

area and some of the addit i o n s coming t o the south. 

Q These wells you have selected, i s i t a basic cross-

section of t h e i r area, w i l l i t give you a f a i r i n d i c a t i o n of 

what r e s u l t s w i l l be, i n your opinion? 

A Yes, s i r , i n my opinion. I have 13 producing wells 
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i n one booklet here, not labeled, and fourteen i n j e c t i o n wells. 

Now you notice on your copy that I have made a co r r e c t i o n on 

the i n j e c t i o n wells and I would l i k e t o get i n t o t h a t . 

There i s a typographical er r o r and i f you look at the scale 

on the left - h a n d side, annual water i n j e c t e d b a r r e l s , that 

should be raised to another tenth power. In other words, 

instead of 10,000, i t should be 100,000, and instead of 50,000 

i t should be 500,000. I have t r i e d t o do that w i t h a pen c i l 

and i n i t i a l each sheet, a typographical e r r o r , f o r i n j e c t i o n 

wells. 

You go back to the producers now -- l e t ' s look at 

the f i r s t one, f o r example. This i s Well No. 8 and i s a 

producing w e l l located i n " J " , 23, 17, 34, i f you can f i n d t h a t . 

Q I f you go back t o Ex h i b i t No. 1, you w i l l f i n d where 

the wells are located? 

A I f you look at t h i s f i r s t . 

MR. SPERLING: I was t r y i n g t o see, i n " J " , where? 

THE WITNESS: " J " , 23, 17, 34, and i t i s a new w e l l , 

not one of the old p i l o t s . I f you look there from '59 to '67, 

'68, our normal decline, s t r i p p e r stage, and they d i d get a 

kick i n '69 although they made approximately 7,000 barrels of 

o i l . I t had a break-through the same year, making about 15,000 

barr e l s of water. 



73 

Let's go t o No. 10, "F" 23,17; tha t i s s t i l l in 

Section 23 there, yes. I t ' s the northwest well to No. 8. 

You can see here th a t they got an i n i t i a l break-through i n 

1963 and they're k i c k i n g production on the bottom curve 

there i s not too nominal u n t i l they s t a r t p u t t i n g more water 

i n the ground, and w i l l have to go to i n j e c t i o n wells to see 

t h i s and when they d id get a ki c k from o i l , around 8,000 to 

13,000 b a r r e l s a year, t h e i r water break-through and production, 

you can see i t ' s o f f the scale. And here i s one i n Well No. 23 

and "L" 24, 17, 34. That i s i n the section to the east. Now 

that well i s surrounded by r e l a t i v e l y new i n j e c t i o n wells 

and although they get a k i c k , immediate response, they also 

get an immediate response to water, too. 

I have t r i e d to do t h i s , I don't t h i n k i t i s important 

enough to go through each w e l l , but you can thumb through here, 

some wells are a l l r i g h t and some wells have had qu i t e a b i t 

of break-through. 

Take f o r example now, Well No. 67 i n "L" 14, 17, 34, 

that w e l l i s an o f f s e t t o the o r i g i n a l p i l o t and you can see 

that he didn't get too much of a response, production-wise 

annually. The best they could do f o r '59 to '63 was about 

5500 bar r e l s a year and then they must have kicked up the 

water i n j e c t i o n because they got an increase i n o i l , but 
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immediate break-through of water. You can see the rate's up 

annually. 

I would l i k e to go to these i n j e c t i o n wells and i n 

here, t h i s curve, w i t h out i n j e c t i o n s , the curve on the l e f t 

r e f l e c t s the annual water i n j e c t e d and the curve on the top of 

the scale on the r i g h t shows the i n j e c t i o n pressure and, take 

the f i r s t one fo r example, No. 2, t h i s i s the south w e l l i n 

the o r i g i n a l p i l o t . They got most of t h e i r water high, from 

350,000 b a r r e l s when they have gotten pressure of about 2300 

pounds. 

Nov/, i f we can look at Well 55 to the south, on t h i s 

other curve, from a producing w e l l , l e t ' s j u s t get a c o r r e l a t i o n 

here. Go back to the producing wells -- 5 5 — i n '67, on 

i n j e c t i o n No. 2 w e l l , they put i n approximately 355,000 barrels 

of water and t h a t same year, '64, they produced — 

MR. NUTTER: In '64, not '67? 

THE WITNESS: We are looking — 

MR. MUTTER: You're on i n j e c t i o n w e l l No. 2? 

THE WITNESS: That's r i g h t , i n Well — the south 

o f f s e t from 55. 

MR. NUTTER: Right. 

Q (By Mr. Lopez) In the year '64, you're r i g h t . 

A As I say again, they put 355,000 bar r e l s of water 

and t h e i r hiqhest rate i n 1964 i n the south o f f s e t immediately 
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in '64, produced approximately 50,000 barrels that year while 

only making roughly 7,000 bar r e l s of o i l , so your water cut i s 

p r e t t y darn high. 

You can go through these and see t h i s trend. What I 

am saying, when they have i n j e c t i o n water, they have a break

through w i t h i n a year or two. That's p r e t t y f a s t . 

0 Mr. Zeman, i f t h e i r a p p l i c a t i o n to d r i l l t h e i r 

proposed i n j e c t i o n w e l l , which i s an o f f s e t t o Marathon's Well 

No. 4, and t h e i r conversion of V e i l No. 25 which also appears 

to be an o f f s e t t o Marathon's Well No. 4, i s i t your opinion 

that i f they do t h e i r , t h e i r a p p l i c a t i o n i s granted i n these 

instances, there would be i n i t i a l break-through of water i n t o 

your area which would s u b s t a n t i a l l y harm your i n t e r e s t ? 

A In my opinion, based on what I see of the f l o o d to the 

north, there i s a good p o s s i b i l i t y we would have premature 

break-through, possibly k i l l i n g our flowing w e l l , possibly 

p u t t i n g water i n t o our pumping w e l l , which would reduce our 

capacity. 

In a d d i t i o n , some of the zone's not open now because 

they are behind our l i n e s but at a l a t e r date when we t r y to 

recomplete there, they probably would be f u l l of water. 

Q Now, as you r e c a l l , Mr. Kelly on Redirect, discussed 

re s e r v o i r s which he estimated to e x i s t i n Mobil's Section 26 i n 
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the south part between Marathon's Wells 29, 35, 15 and 26. 

Have you made any studies and can you estimate the res e r v o i r s 

t h a t e x i s t s i n your area of operation? 

A In r e l a t i o n to the res e r v o i r s under our acreage, i f 

I may r e f e r you back t o that small cross-section of the colored 

l i n e , t r i e d t o color i t up, i n a d d i t i o n t o showing the pay 

here I have done a l i t t l e q u a l i t a t i v e work on attempting to 

f i n d the reserves under our acreage. As you note, there i s 

some colored red c o l o r i n g i n the Upper San Andres and i n the 

Lower. They also show some por o s i t y scale. I have used a 

c u t o f f p o r o s i t y of 3% a l l the way up, c o l o r i n g stops at 3%, 

the p o r o s i t y scale goes up to 20. 

You can kind of get a r e l a t i v e idea of what porosity 

looks l i k e and i f you look on the Gamma Ray side you w i l l notice 

the lower section and the upper, the section i s r e l a t i v e l y clean. 

I have estimated that the in-place o i l under our acreage i s 

9.7 m i l l i o n b a r r e l s . We, Marathon, have produced approximately 

1.8 m i l l i o n b a r r e l s t o date on these four wells f o r a recovery 

f a c t o r of 18.4%. 

I f i t i s a solution-type gas reserve, we have produced 

18%. That's p r e t t y good f o r a s o l u t i o n gas r e s e r v o i r . I t ' s 

obviously, w i t h our top allowable, we are going t o produce a 

l o t more than 18%. 
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MR. NUTTER: You had 9.3 million original o i l on 

flood? 

THE WITNESS: 9.7 m i l l i o n . 

MR. NUTTER: And you have produced to date 1.8? 

THE WITNESS: 1.8, roughly 1.79, as of the f i r s t of 

the year and our leases are s t i l l p r e t t y good. I estimated 

that t h i s , I t h i n k , can be a conservative estimate, a recovery 

of 25% since we have produced 15%, t h i s might be a conservative 

estimate because we might have g r a v i t y drainage and other 

mechanism tha t w i l l b e n e f i t us. I f t h i s i s the case, t h i s 

i s 640,000 ba r r e l s of primary reserve l e f t under our lease 

and i f at some d i s t a n t date we assume that t h i s production w i l l 

have to go down from where i t i s r i g h t now, from the zones i t 

i s producing from r i g h t now, at a rate of 15% out of the 638,000 

b a r r e l s , approximately 465,000 ba r r e l s w i l l be produced during 

the d e c l i n i n g period. Therefore, we'd have 174,000 produced 

on a current r a t e . We s t i l l have top allowable of about 3 years. 

\> (By Mr. Lopez) Now, I w i l l d i r e c t your a t t e n t i o n to 

another question. I s i t your opinion that there i s a s u b s t a n t i a l 

p o s s i b i l i t y i f Mobil's a p p l i c a t i o n t o extend i t s waterflood 

p r o j e c t i s permitted, since you do not have a back-up 

to your quarter section, that there w i l l be a su b s t a n t i a l 

amount of o i l i r r e t r i e v a b l y l o s t ? 
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A Yes, s i r , i t i s my opinion, 

Q Is there any way there could be a f u r t h e r expansion 

of t h i s waterflood p r o j e c t t o the south at t h i s time? 

A We can't do anything on our lease. Ve have got 15 

years primary production, 600,000 ba r r e l s before we think of 

a secondary. 

0 And the r e f o r e , you could not agree t o the proposed 

cooperation w i t h Mobil because you are not even close — 

A We are not ready f o r f l o o d . I t h i n k the evidence 

shown here shows the q u a l i t y of our acreage. 

MR. LOPEZ: I have no f u r t h e r questions. 

MR. NUTTER: Any questions of Mr. Zeman0 

MR. LOPEZ: I for g o t t o o f f e r my e x h i b i t s i n t o 

evidence. 

MR. NUTTER: Marathon's Ex h i b i t s 1 through 8 w i l l 

be admitted i n evidence. 

(Whereupon, Marathon's Exhibits 
1 through 8 o f f e r e d and admitted 
i n evidence.) 

CROSS EXAMINATION 

BY MR. SPERLING: 

Q Do you have any measured bottom hole pressures i n 

your wells? 

A Yes, s i r . The No. 1 w e l l l a s t year, the Commission 

took a bottom hole pressure and i t was seven hundred and some 
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pounds, I t h i n k 751 - do you have that l i s t - a l i t t l e over 

seven hundred pounds. 

r) That's the only well where you had a break made? 

A There i s only seven wells ta k i n g pressure i n the 

Vacuum F i e l d and these, I'm sure, are f l o w i n g wells t o the 

south because t o take a bottom hole pressure on these pumping 

wells would be p r e t t y expensive, you'd have to j u s t p u l l your 

rods and pump. Every year they have cut the number of bottom 

hole pressures they have taken. 

"\ Mr. Zeman, i f you f e e l as you apparently do, that the 

c o n t i n u i t y of the San Andres i s as you have explained i t here, 

why i s i t that Mobil's wells aren't as good as yours? 

A No. 13 was a San Andres w e l l and I don't know what 

the cumulative production i s on t h a t . They shot that w e l l i n 

the upper section, thereby l i m i t i n g what they could do to that 

w e l l , and i f you can run a l i n e r i n there, but there i s a p r e t t y 

good sized hole i n there and while t h a t w e l l was shut i n and 

we went during that time, increment period, ran a l i n e r and 

s e l e c t i v e l y perforated and tr e a t e d these wells and maintained 

our production. 

4 V/ell, do I understand that none of the four Marathon 

wells were open hole completions? 

A They were o r i g i n a l l y a l l open hole completions. The 

No. 1 w e l l , with production down to 19 barrels a day before we 
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ran the l i n e r . A l l our wells before we ran l i n e r s , production 

decreased t o 20 bar r e l s a day and we f i g u r e d we could increase 

production by running a l i n e r and s e l e c t i v e l y t r e a t i n g because 

on o r i g i n a l completions they gave i t a l i t t l e acid. 

q Were any of the four Marathon wells completed n a t u r a l l y 

i n i t i a l l y , t hat i s , without treatment of any kind, shooting? 

A Our No. 1 Well flowed n a t u r a l l y 51 ba r r e l s an hour. 

Q Was that w e l l subsequently shot? 

A No, our holes were i n good condition before we ran 

a l i n e r , otherwise, i f we shot them we couldn't run a l i n e r . 

Q Well, t h a t suggests t o me that at least the conclusion 

of extreme negligence on Mobil's part i n shooting wells i n the 

f i r s t place, i s tha t your conclusion? 

MR. LOPEZ: That i s a l e g a l conclusion, I believe. 

MR. SPERLING: No, i t i s n ' t , i t ' s an engineering 

conclusion. 

THE WITNESS: I t i s my opinion t h a t they ruined t h e i r 

w e l l s ; not a l l of them. I am looking at some of the c a l i p r e logs. 

0 Now, do you th i n k t h a t i f Mobil had a 51 b a r r e l w e l l 

n a t u r a l l y t h a t they would have shot i t ? 

A No, s i r , they shot t h e i r s and t h e i r w e l l came i n 

flowi n g 320 bar r e l s a day, one of them. I t ' s on the cross-

section . 
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Q Do you have a v a i l a b l e any decline curves on your 

wells? 

A No, s i r , our lease i s going s t r a i g h t across. 

0 Which w e l l was i t that flowed three hundred some 

barr e l s i n i t i a l l y ? 

A Let's look at some wells i n these cross-sections, 

i f somebody i s i n t e r e s t e d . Let's look at cross-section A-A 

Prime. Their w e l l No. 36 up there i n "D", that w e l l was 

completed 7-9-59 and i t flowed n a t u r a l 376 barrels of o i l per 

day. 

Let's take a look at another one, No. 13 here, o f f 

s e t t i n g o f f to the north, cross-section A, that's the one 

that they used 320 quarts of n i t r o . They used 5,000 gallons 

of a c i d , too, and they placed t h e i r n i t r o opposite 4390 to 

4550 and the t e s t shown here i s 110 ba r r e l s per day i n 24 hours. 

Now, we can go over t o t h i s cross-section B-B Prime. 

Let's stay on cross-section A-A and w e ' l l get tha t '58 wel l 

there. That's a G l o r i e t a t e s t . That was d r i l l e d deeper to the 

Gl o r i e t a t e s t . The o r i g i n a l completion i n 4-1-40, they shot 

th a t w i t h 380 quarts from about 4478 to 4600, I don't know i f 

that's shown up on the c a l i p r e log there. They had i n i t i a l 

p o t e n t i a l flow of 288 bar r e l s per day, i n i t i a l flow. 

I w i l l go t o cross-section B-B, No. 27, which i s 

the discovery w e l l i n the Blineberry, was o r i g i n a l l y a San Andres 
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v/el l , and tha t was completed i n 4-27-39 and tha t was shot with 

240 quarts from 4430 t o 4450 and flowed 464 and Mobil's No. 25 

which i s i n Section 26 there, on the cross-section, i t had a 

na t u r a l flow of 140 ba r r e l s per day. That w e l l was completed 

i n 2-26-39. I t ' s not a No. 99, that's a deep t e s t . That's i t , 

b a s i c a l l y , Mobil's wells on these two cross-sections. 

MR. SPERLING: That's a l l I have, Mr. Nutter. 

CROSS EXAMINATION 

BY MR. NUTTER: 

Q Mr. Zeman, what i s Marathon's p o s i t i o n . They're 

opposed to any f l o o d i n g by Mobil i n t h i s area, or what? 

A No, I don't believe that i s the case. We would, 

and I t h i n k Continental w i l l concur wit h us, that we are not 

opposed t o Mobil waterflooding. We would l i k e t o , due to 

our lease, q u a l i t y of our lease, t o possibly put i n a b u f f e r 

zone of one row of we l l s , keep your i n j e c t i o n wells one row 

up. 

Q I t ' s obvious you are not ready f o r f l o o d i n g , i f you 

want to c a l l waterflooding a secondary recovery — 

A That's r i g h t . 

Q -- and by the Commission's d e f i n i t i o n , you c e r t a i n l y 

wouldn't q u a l i f y . 

A We couldn't convert waterflooding. 
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Q That would r e f e r to maintenance but not waterfloodin 

A That's r i g h t . 

Q What you are t h i n k i n g of i s at least one row of 

producing wells without any i n j e c t i o n wells. Do you th i n k 

t h a t i n j e c t i o n wells that were maintained at a minimum of 

two locations away would have any detrimental e f f e c t on 

production from your lease? 

A I t would give us a l i t t l e more time t o produce our 

we l l s , I t h i n k . The l i k e l i h o o d of us watering out would be 

minimized. 

Q Do you know what the status of Texaco "Q" lease i s , 

to the east of you? 

A The "Q" lease. "Q" lease, Well No. 1, and I am 

r e f e r r i n g t o the March production f i g u r e s , Well No. 1 pumped 

73 bar r e l s of o i l per day, 7.6 barrels of water per day f o r a 

water cut of 9.4. Their "Q" No. 2 pumped 73 ba r r e l s of o i l , 

7.6 b a r r e l s of water per day for9.4 water cut. 

Q Those are the exact same figures? 

A I t h i n k they j u s t proportioned i t out. 

0 What i s No. 3? 

A They pumped 24.3 b a r r e l s a day and no water. 

Q And these t e s t s that you gave us on your E x h i b i t No. 

are the l a t e s t t e s t s t h a t you have run? 
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A That's r i g h t , yes, the l a t e s t t e s t s — 

O One made 37, the other one made 38, No. 3 made 

81 and No. 4 made 68. 

MR. NUTTER: Are there any other questions of Mr. 

Zeman? You may be excused. 

(Whereupon, the witness was excused.) 

MR. NUTTER: Do you have anything else, Mr. Lopez? 

MR. LOPEZ: No, I don't. I would l i k e t o make a 

b r i e f statement at the end i f I deem i t necessary. 

MR. NUTTER: Mr. K e l l a h i n , were you going to present 

any testimony? 

MR. KELLAHIN: A short witness. 

VICTOR LYON 

ca l l e d as a witness, having been f i r s t duly sworn, was examined 

and t e s t i f i e d as f o l l o w s : 

DIRECT EXAMINATION 

BY MR. KELLAHIN: 

Q Would you s t a t e your name, please? 

A V i c t o r T. Lyon. 

Q By whom are you employed and what p o s i t i o n , Mr. Lyon? 

A Continental O i l Company Conservation Coordinator i n 

Hobbs D i v i s i o n O f f i c e . 



Q Have you t e s t i f i e d before the O i l Commission, and 

made your q u a l i f i c a t i o n s as an engineer a matter of record? 

A Yes, I have. 

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

acceptable? 

MR. NUTTER: Yes, they are. 

Q (By Mr. Kellahin) Are you f a m i l i a r with the applica

t i o n presently before the Commission, and have you heard the 

testimony that has been presented up t o the present time i n 

t h i s Case? 

A Yes, s i r . 

Q In connection w i t h t h i s a p p l i c a t i o n , i s Continental 

O i l Company an o f f s e t operator t o the proposed expansion of t h i s 

waterflood, and i f so, where? 

A We are an o f f s e t operator to the proposed expansion 

as our State H 35 lease adjoins the Bridges State lease t o the 

south. Our lease consists of the northeast quarter and the 

east h a l f of the northwest quarter of Section 35 i n the same 

area. 

Q 17 South, Range 34 East? 

A Right. 

Q Would you discuss b r i e f l y the s i t u a t i o n as to your 

producing w e l l s , what t h e i r production i s and what t h e i r present 
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s i t u a t i o n is? 

A Yes, s i r , we have s i x wells which are completed i n the 

Grayberg San Andres on our State H 35 lease, No. 1 which i s 

located i n Unit "H", l a s t t e s t of t h i s was i n February, 25 

bar r e l s of o i l , 4 b a r r e l s of water per day. 

No. 2, which i s located i n Unit "AM, tested 60 barrels 

of o i l , no water per day. 

No. 3, which i s i n Unit "B", tested 31 bar r e l s of 

o i l , no water. 

Well No. 4, which i s i n Unit "F" i s shut i n . I t s l a s t 

t e s t was i n December ox '69 when i t produced no o i l , 15 barrels 

of water. 

Well No. 5 i n Unit "G", l a s t tested 27 bar r e l s of o i l , 

no water. 

Well No. 6 i n Unit "C" tested 12 barrels of o i l , 2 

barr e l s of water. 

I believe that t h i s i s average, of 26 barrels of o i l , 

one b a r r e l of water per day per w e l l . 

Q Would you consider t h i s lease at an advanced stage of 

depletion? 

A No, I wouldn't. 

0 Would you consider i t ready at t h i s p o i n t , as a reservoir 

engineer, would you consider t h i s lease ready for water flooding? 
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A No, not only from the basis of i t s current production, 

but because of some remedial p o s s i b i l i t i e s which we f e e l e x i s t 

on our lease. 

') Now, i n connection with the remedial p o s s i b i l i t i e s , 

would you st a t e to the Commission what you do propose to do 

with these wells? 

A We have recently given some studies to the work that 

Marathon did on State-McAllister lease and believe we have 

very good p o s s i b i l i t i e s of developing the same zone on our 

lease which, i f anywhere near as successful as Marathon's 

program, should b r i n g our wells up to or close t o top allowable 

production. 

C> W'ould you propose to form a s i m i l a r recompletion by 

running a l i n e r as Marathon did or some s i m i l a r operation? 

A Our i n i t i a l evaluation t e s t i s proposed to be performed 

i n V'ell No. 10 which i s a twin w e l l to 5. This i s a slant-holed 

dual completion i n the Gl o r i e t a and Blineberry. The Blineberry 

i s not commercially productive. We propose t o plug o f f the 

per f o r a t i o n s i n that w e l l and use the casing t o perforate and 

evaluate the lower zone i n tha t w e l l . 

Q Now, how are your other wells completed i n the Grayburg 

and San Andres? 

A They have large open hole sections. 
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Q Were any of them stimulated by shooting or axexciser? 

A Well, there were none shot. One w e l l was treated with 

5,000 gallons of a c i d , that was No. 4, ard my information 

indicates the others were not stimulated, not on i n i t i a l 

completion. 

q In your opinion, would those wells lend themselves 

to recompletion as was done by Marathon? 

A Yes, I t h i n k very d e f i n i t e l y . 

Q Now, you heard Mr. K e l l y t e s t i f y as t o Mobil's 

o f f e r t o enter i n t o a land agreement, d i d you not? 

A Yes, s i r . 

q Did Continental refuse to enter i n t o that agreement? 

A Yes, we d i d . 

q Are you f a m i l i a r w i t h that? 

A Somewhat. 

q For what reason did Continental decline to enter i n t o 

the agreement? 

A There are two reasons. In the f i r s t place, they asked 

that we convert our No. 2 w e l l i n t o an i n j e c t i o n w e l l as our 

No. 6. No. 2 i s a 60 b a r r e l per day w e l l . No. 6 i s a 12 b a r r e l 

per day w e l l and we were a l i t t l e r e l u c t a n t t o convert a 60 

b a r r e l w e l l to i n j e c t i o n . There was another reason. In every 

waterflood where you stop your waterflood pattern short of the 
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boundaries of the pool, there i s a loss of e f f i c i e n c y because 

a l l of the producing wells are not completely enclosed by 

i n j e c t o r s and i t ' s h i g h l y desirable, of course, t o have a l l 

w e l l s , o i l w e l l s , backed up. But when a l l leases are not ready 

to be stimulated by water i n j e c t i o n , these patterns have got to 

stop somewhere and we are r e l u c t a n t to place our wells on i n j e c t i o n 

or our lease on i n j e c t i o n , without a backup from the other side. 

The other side happens t o be P h i l l i p ' s Hale lease 

and those wells are e s s e n t i a l l y top allowable and c e r t a i n l y 

they are not i n t e r e s t e d i n converting any of t h e i r wells to 

i n j e c t i o n . 

Q Then i f Continental were to enter i n t o a land agreement 

and put t h e i r wells on i n j e c t i o n , would they f i n d themselves 

then i n the same p o s i t i o n Mobil f i n d s i t s e l f i n now, without 

a back-up to the south? 

A Yes, s i r , that i s very t r u e . 

0 What remedy do you propose f o r Mobil which would 

adequately protect Continental i n t h i s case? 

A In order t o give us time t o evaluate our reserves 

by the proposed recompletion p r o j e c t , and to l e t our wells 

decline a l i t t l e b i t f u r t h e r , we would l i k e f o r them t o r e f r a i n 

from i n j e c t i n g water i n wells which d i r e c t l y o f f s e t our lease. 

That would be No. 29 and No. 15 and the proposed w e l l 
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on the lease l i n e s , p r a c t i c a l l y on the lease l i n e s , i s that 

correct? 

A Yes, s i r . 

Q In your opinion, and based on the evidence you have 

heard here today, you f e e l water would encroach on Continental's 

lease i f t h i s a p p l i c a t i o n of Mobil's i s approved? 

A I t h i n k that the l i k e l i h o o d i s so great i t i s a 

v i r t u a l c e r t a i n t y . 

n Would t h a t r e s u l t i n a loss to Continental O i l 

Company? 

A We f e e l t h a t the encroachment of water i n t o our 

wells w i l l c e r t a i n l y l i f t our l i f t i n g cost, c e r t a i n l y a 

p o s s i b i l i t y t h a t could change f l u i d s a t u r a t i o n to the extent 

tha t f u t u r e waterflooding on our lease would be impaired. 

Q Would i t move o i l past your wells which would not be 

u l t i m a t e l y recovered by you? 

A I don't know. 

Q You say i t would increase your l i f t i n g cost. Do you 

have any s a l t water disposal problems i n t h i s area? 

A We produced very l i t t l e water. We do have a f a c i l i t y 

f o r disposing of produced water but i t s t i l l represents some 

expense, not only i n l i f t i n g , but also i n separating and 

disposal. 
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') Ix water d id encroach on Continental's lease that 

would be an economic loss to Continental, would i t not? 

A Yes, and I t h i n k also that i t would c e r t a i n l y place 

our remaining reserves, to some degree, i n jeopardy, the f a c t 

that outside water has been introduced i n t o our wells. 

Q Now, would you sum up the p o s i t i o n of Continental 

O i l Company i n regard t o t h i s a p p l i c a t i o n ? 

A I have a statement here which summarizes p r e t t y 

w e l l our p o s i t i o n on t h i s . Unfortunately, i t frequently occurs 

that a l l properties i n a r e s e r v o i r do not decline i n production 

at a uniform r a t e . While one operator's property may be 

e s s e n t i a l l y depleted another's may s t i l l be i n a flu s h or 

semi-flush stage of production. When t h i s occurs, i t becomes 

necessary f o r the one operator to i n s t i t u t e secondary recovery 

operations while the other i s s t i l l operating p r o f i t a b l y on 

primary production. I t i s recognized t h a t i n waterflooding, 

unbalanced floods where there i s no back-up, fr e q u e n t l y r e s u l t s 

i n a loss of e f f i c i e n c y and a loss of recoverable reserves. 

Continental O i l Company i n t h i s instance, finds i t s e l f 

i n the p o s i t i o n of being unable t o cooperate i n a waterflood 

p r o j e c t because one, i t s production i s s t i l l at a f a i r l y high 

rate w i t h one w e l l producing as high as 60 ba r r e l s per day, 

because the o f f s e t operator on the opposite side of our lease 



92 

has top allowable production and cannot f u r n i s h a back-up for 

our i n j e c t i o n p a t t e r n . 

Furthermore, recent developments i n d i c a t e the 

p r o b a b i l i t y t h a t i n i t i a l reserves are a v a i l a b l e on our lease 

by deepening of e x i s t i n g wells or plugging back of wells i n 

deeper horizons. I t i s our p o s i t i o n that the placing on 

i n j e c t i o n of o f f s e t wells w i l l create waste and impair our 

c o r r e l a t i v e r i g h t s i n t h a t , one, i n j e c t e d water w i l l probably 

channel to our w e l l s , increasing the volume of water to be 

l i f t e d and possibly drowning producing zones and, two, the 

f l u i d content on our lease w i l l be d i s t o r t e d such that 

secondary recovery operations, when conducted on our lease, 

w i l l be less e f f i c i e n t than they otherwise v/ould be. 

Consequently, Continental O i l Company must r e s p e c t f u l l y 

request t h a t no i n j e c t i o n w e l l be located w i t h i n less than 163C 

feet from our lease l i n e at the present time, and u n t i l such 

time as a cooperative p r o j e c t which w i l l protect the r i g h t s of 

a l l p a r t i e s can be i n i t i a t e d . 

MR. KELLAHIN: That's a l l we have, Mr. Nutter. 

CROSS EXAMINATION 

BY MR. NUTTER: 

Q Mr. Lyon, would you go very quickly through the l a t e s t 

t e s t s which you have on that San Andres w e l l , please? 
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A No. 1, 25 o i l , 4 water per day; No. 2, 60 o i l , no 

water; No. 3, 31 o i l , no water; No. 4, shut i n ; No. 5, 27 o i l , 

no water; No. 6, 12 o i l , 2 water. 

q Why i s the No. 4 shut in? 

A I t stopped producing o i l . 

q Did i t have a pump on i t ? 

A I don't know -- yes, i t did have a co-pump i n s t a l l e d 

i n 1950. 

0 Yfhen was i t shut in? 

A December of '69, was the date on these t e s t s , 

approximate, about February 24th. 

q This would be i n February of 1970? 

A Yes, s i r . 

MR. NUTTER: Any f u r t h e r questions of Mr. Lyon? 

MR. SPERLING: I have a couple of questions. 

CROSS EXAMINATION 

BY MR. SPERLING: 

q Mr. Lyon, do you t h i n k that the i n j e c t i o n of water 

as proposed by Mobil would r e s u l t i n s t i m u l a t i o n and increased 

production of o i l and possible water, as to your Wells 3 and 6? 

A Yes, I t h i n k that you w i l l probably create an o i l bank 

and that we may receive some s l i g h t s t i m u l a t i o n from i t . 

q When do you expect t o conduct t h i s remedial work? 
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A I have an A F E i n my possession here which was 

approved May 18th, the work i s scheduled t o begin, I believe, 

w i t h i n the next week. 

^ And how long would i t be before you would be able t o 

make an evaluation as a r e s u l t of that remedial work, the 

success of i t ? 

A In t h i s p a r t i c u l a r w e l l , we should have the r e s u l t s 

probably w i t h i n 30 days. 

And as you mentioned, the p a r t i c u l a r w e l l , I didn't 

understand which we l l i t was you are going t o conduct work on 

f i r s t . 

A Well No. 10, twin w e l l to No. 5. 

Do you expect t o undertake any remedial work w i t h 

reference to Wells 2, 3 and 6? 

A I f No. 10 i s successful, I believe that wells on a l l 

of the other f i v e remaining l o c a t i o n s , there i s a very good 

p o s s i b i l i t y . 

Q You mentioned th a t the increased volume of water which 

you would a n t i c i p a t e having to handle as a r e s u l t of i n j e c t i o n 

by Mobil would increase your costs. Do you t h i n k those costs 

would exceed the a d d i t i o n a l recovery i n o i l ? 

A Well, I don't know how long our o i l production would 

be stimulated. Some of the r e s u l t s I have seen from Marathon's 
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work indicates that we might have a very short s t i m u l a t i o n with 

a long period of s u b s t a n t i a l water. 

I might point out, Mr, Sperling, that i f we thought 

we were going t o ben e f i t from your f l o o d , I don't believe we 

would be ob j e c t i n g to your placing wells o f f s e t t i n g us. 

0 When were your wells d r i l l e d ? 

A About 1938. 

Q Was th a t s u b s t a n t i a l l y before the wells operated by 

Mobil, o f f s e t t i n g p a r t i c u l a r l y the 26 w e l l , was d r i l l e d , do 

you know? 

A I don't know. 

Q I was wondering i f they were d r i l l e d approximately 

the same time and i f you would explain Mobil's wells being i n 

a more advanced stage of depletion than yours. 

A I haven't studied anything other than our lease and 

I have not studied that a great deal, and I couldn't give you 

an i n t e l l i g e n t answer. I am sure there i s a reason f or i t , but 

I don't know what i t i s . 

Q Have you made any study t o determine whether or not 

the Mobil 26 well i s producing from the same i n t e r v a l as say, 

your No. 3 well? 

A Would you repeat t h a t , please? 

Have you made any i n v e s t i g a t i o n as t o whether or not 
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the Mobil 26 well i s producing from the same zone as your No. 

3 Well, or your No. 6 Well? 

A I have given a very b r i e f review of the general wells 

i n t h i s area and they are a l l producing from s u b s t a n t i a l i n t e r v a l s 

in the San Andres and I am confident there i s a considerable 

over-lap between the completion i n No. 6 and a l l of our wells. 

0 Would you have .̂n opinion, Mr. Lyon, as to whether the 

proposed expansion could be c a r r i e d on economically at a l l , 

i f the i n t e r v a l that you suggest, the bu f f e r there, were adopted? 

A I have not made t h i s study and I have an opinion based 

on very l i t t l e information. I t h i n k t h a t Mobil would s u b s t a n t i a l l y 

improve t h e i r p o s i t i o n as f a r as placing t h i s property under 

waterflood by expanding t o the wells which would be a v a i l a b l e 

even by leaving o f f the buff e r zone, but, as I say, I have not 

studied your economics. 

o I t h i n k your suggestion was i n your statement, that 

there be a b u f f e r zone of some 1660 fee t or something l i k e that 

between your lease l i n e and the nearest i n j e c t i o n well? 

A 1650 f e e t . 

MR. NUTTER: That i s one t h i n g I wanted to c l a r i f y . 

Did you mean 1650 fe e t from an i n j e c t i o n v/ell to your producing 

w e l l , or to your lease l i n e ? 

THE WITNESS: To our lease l i n e . 
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MR. NUTTER: Excuse me, Mr. Sperling. 

Q (By Mr. Sperling) Well that suggestion would eliminate 

two t i e r s of proposed i n j e c t i o n wells i n the expanded area, 

would i t not? 

A I don't believe so. Wre would not have any objections 

to your placing No. 35 or 48 on i n j e c t i o n . This would be 

standard l o c a t i o n i n the second row of pr o r a t i o n u n i t s away 

from our lease. 

Q So i n e f f e c t , t h a t suggests the e l i m i n a t i o n of the 

proposed four i n j e c t i o n wells shown, that would be 15, the 29 

and the 42, and the proposed w e l l to be d r i l l e d ? 

A No. 

Q Not 42? 

A Not 42. This i s somebody else's business. 

MR. NUTTER: I th i n k Mr. K e l l y t e s t i f i e d Texaco was 

operating a f l o o d over there? 

THE WITNESS: Yes, s i r . 

MR. SPERLING: That's a l l I have. 

MR. NUTTER: Any f u r t h e r questions of Mr. Lyon? You 

may be excused. 

(Whereupon, witness was excused.) 

MR. KELLAHIN: Thank you. 

MR, NUTTER: Does anyone wish t o present any testimony? 
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We w i l l c a l l f o r statements now. 

MR. SPERLING: I would l i k e to o f f e r some r e b u t t a l 

t e s t imony. 

.MR. NUTTER: 0. K. 

MR. SPERLING: I f you would care t o recess at t h i s 

time, we might be bett e r able to get along f a s t e r . 

MR. NUTTER: That's a very good idea — 15 minutes. 

(Whereupon, a 15-minute recess 
was taken.) 

MR. NUTTER: The hearing w i l l come to order. Mr. 

Sperling, do you have your witness? 

* * * * * * * * 

PAT KELLY 

c a l l e d as a witness, having been previously duly sworn, was 

examined and t e s t i f i e d as f o l l o w s : 

(Whereupon, Mobil's Exhibits 6 
through 11 marked f o r i d e n t i f i c a t i o n ] 

REDIRECT EXAMINATION 

3Y MR. SPERLING: 

Q Mr. K e l l y , you are the same Pat K e l l y that t e s t i f i e d 

previously f o r Mobil? 

A Yes, s i r . 

You are s t i l l under oath? 

A Yes, s i r . 
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q Mr. K e l l y , would you r e f e r t o what has been re-marked 

f o r r e b u t t a l purposes as Mobil's E x h i b i t No. 6 and i n d i c a t e 

what that is? 

A E x h i b i t 6 i s a copy of the same p l a t that we had 

offered as E x h i b i t 2 without the colors on i t . I t i s submitted 

f o r the purpose of showing four log cross-sections i d e n t i f i e d 

as A-A Prime, B-B Prime, C-C Prime and D-D Prime. 

q Now would you please r e f e r to what i s marked — 

A Those are the only two copies of that p a r t i c u l a r 

p l a t . We have the l i n e s of Section R shown on the cross-sections 

themselves, but the scale i s d i s t o r t e d . I t i s hard t o read 

we l l numbers o f f of i t . 

r) I f you w i l l r e f e r t o what has been marked as E x h i b i t 

7, Mobil's, i d e n t i f y t h a t , please? 

A E x h i b i t 7 i s a l o g cross-section of A-A Prime which 

extends i n an east-west d i r e c t i o n across the north end of the 

Bridges State lease. I t extends from Bridges State Well No. 87 

on the west t o No. 88 on the east. 

This section i s submitted f o r the purpose of i d e n t i f y i n g 

what I have r e f e r r e d to e a r l i e r as the high p o r o s i t y or high 

permeability zone tha t occurs w i t h i n the body of the San Andres 

pay i n the north end of the f i e l d . I t can be seen from t h i s 

section that the p o r o s i t y or log p o r o s i t y i n t h a t i n t e r v a l 
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i s q u i t e a l o t higher than the r o c s immediately adjacent to i t . 

Q Now, r e f e r t o E x h i b i t 8, please. 

A Ex h i b i t 8 i s a package of core analysis information 

on four w e l l s , on four of the wells that are contained w i t h i n 

the cross-section i d e n t i f i e d as A-A Prime. Those four wells 

are No. 87, 79, 78 and 88. The i n t e r v a l that i s colored on 

Section A-A Prime, denoting the high permeability zone, have 

been c o r r e l a t e d w i t h the core analysis information and can be 

seen i n each of these t a b u l a t i o n s of core data that t h a t 

i n t e r v a l has much higher permeability and permeability of rocks 

above and below. For example, i n Well No. 87, the permeability 

goes t o one twenty-five m i l l i d a r c e s i n that i n t e r v a l , has 

concentrated with eight m i l l i d a r c e s below and one hal f m i l l i d a r c 

above. In Well 79, the permeability i n t e r v a l goes to 406 

m i l l i d a r c e s as concentrated w i t h 9.2 m i l l i d a r c e s above and 5.8 

immediately below. 

In Well No. 78, the permeability of the high porosity 

i n t e r v a l goes t o 956 m i l l i d a r c e s compared with 20 above and 5 

below. I t i s the order of 900 t o 1000 m i l l i d a r c e s i n Well No. 

88 compared w i t h 16 below and 36 above and, of course, there 

are streaks running down t o less than one-tenth. 

I submit these t o show tha t w i t h i n that i n t e r v a l that 

I c a l l a high permeability i n t e r v a l that there i s a s u b s t a n t i a l 
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di f f e r e n c e i n the q u a l i t y of the rock or character of the rock. 

Q (By Mr. Sperling) Well, now, i s t h i s p e r t i n e n t 

t o Mr. Zeman's testimony concerning his apprehension 

about channeling? 

A I t h i n k so. The w e l l i n the north part of the f i e l d 

extending on down as f a r south as our Bridges State No. 8 and 

43 and even 23 and 47, i n Section 23 and 24, do have a high 

permeability streak, the one that i s i d e n t i f i e d on t h i s section 

and then the core analysis data. Not a l l wells do. Some wells 

don't, but i n every instance where high water production has been 

noticed e a r l y i n the l i f e of the f l o o d , t h i s 10 to 20 fee t 

of high porous rock i s r e a d i l y i d e n t i f i a b l e from whatever data 

there i s a v a i l a b l e . 

In some cases i t i s a d r i l l i n g time log i n some of those 

holes. You can f i n d there i s an i n t e r v a l i n that that f a l l s 

i n t o where tha t zone should c o r r e l a t e , that i s d r i l l e d a l o t 

f a s t e r than the rocks above and below i t , and so — we f i n d 

t h a t i t i s tr u e that a l o t of water production i s experienced 

i n the po r t i o n of the f l o o d where t h i s streak i s present and i t 

i s a high expense f l o o d . 

We have to f i g h t p r e t t y hard t o get the o i l , but i t 

i s p r o f i t a b l e and i t i s the only way we are going t o get i t . 

0 Would you r e f e r t o E x h i b i t 9, please? 
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A E x h i b i t 9 i s cross-section B-B Prime which extends 

north-south d i r e c t i o n through extending from the south i n 

the P h i l l i p s Petroleum Company Hale No. 7 t o Continental's 

"H" 35, No. 12 "H" 35 8, Mobil's Bridges 95, 99, 96 and 30. 

This section shows colored i n green the i n t e r v a l s that we 

i n t e r p r e t as being o i l saturated p o r o s i t y , colored i n 

below the o i l water contact of approximately minus 698 feet 

i s the i n t e r v a l that we i n t e r p r e t t o be saturated w i t h water. 

As you can see, Continental's "H" 35 No. 12, which i s 

a twin to Well No. 1 i n the southeast corner of the lease, 

has a nice section of o i l - s a t u r a t e d p orosity i n the second 

zone. Well No. 2, according t o -- which i s a twin t o Well No. 8 

on the section i n the northeast corner of the lease i s indicated 

by our work, to be water-saturated throughout the second po r o s i t y . 

I seem t o remember from the t e s t data that t h i s i s 

the best w e l l Continental has. The upper i n t e r v a l i s p r e t t y 

decent i n t h a t w e l l . I t looks b e t t e r i n the "H" 35 No. 8 than 

i t does i n the Bridges 95 t o the north. We f i n d t h a t there i s 

some o i l - s a t u r a t e d and some water-saturated p o r o s i t y i n the 

second i n t e r v a l i n the second zone and Bridges No. 95 which i s 

a twin t o our No. 12 San Andres w e l l . 

Likewise, i n Bridges 99, which i s a twin t o proposed 

i n j e c t o r No. 25, I would l i k e to comment while we are on the 
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subject of Well No. 25, t h a t t h a t w e l l has been deepened at 

some time i n the past, s u f f i c i e n t t o uncover the lower po r o s i t y 

but at the present time i t i s junked and plugged back to 4579. 

Which by i n t e r p r e t a t i o n i s a couple of hundred f e e t above tha t 

lower po r o s i t y and i t has been equipped f o r i n j e c t i o n the way 

t h a t i t i s shown here on the chart. We found a small amount of 

o i l - s a t u r a t e d porosity i n the second p o r o s i t y , i n No. 9 6 and 

Well No. 30. I might comment a t t h i s p o i n t on the o i l - w a t e r 

content t h a t we are using here. I notice t h a t Marathon portrayed 

an o i l - w a t e r contact of minus 750 f e e t . I t h i n k t h i s i s what 

we c a l l the second p o r o s i t y , the p o r o s i t y t h a t they have 

evi d e n t l y been g e t t i n g so much o i l out of. 

We had a d r i l l stem t e s t wherein we produced water 

at minus 6908 i n our Bridges No. 27, i n t h a t second p o r o s i t y 

and became suspicious at t h a t time t h a t the water l e v e l may be 

t h a t high i n t h a t v i c i n i t y . We subsequently d r i l l e d our Bridges 

No. 32 which encountered the second p o r o s i t y a l i t t l e b i t 

below minus 700 f e e t and i t produced an abundance of water 

w i t h no o i l out of the lower p o r o s i t y . 

So i t may be t h a t we have a v a r i a t i o n i n water l e v e l 

i n t h i s area, so the other one of the sections i n a moment 

th a t the second p o r o s i t y i n the Continental's "H" 35 No. 1, 

a twin to No. 6, i s also i n d i c a t e d by our work to be below the 



o i l - w a t e r contact ox minus 698. 

Does that conclude your comment on Ex h i b i t 10, — 

I mean 9? Now r e f e r t o E x h i b i t 10. 

A E x h i b i t 10 i s a l i n e section which runs on the south 

from Getty, formerly Tidewater, State No. 7 i n the northwest 

quarter of Section 36 up t o the Marathon State-McAllister 

No. 0, a t'win t o San Andres well No. 3, up to the 6 which i s 

a twin to San Andres Well No. 4, up to our 1C3 which i s a 

Gl o r i e t a Well, and on up to Bridges 105 which was a deep wel l 

that has been recently plugged back and perforated f o r i n j e c t i o n 

in the San Andres. 

This section shows that a l l of the po r o s i t y that we 

picked up i n Well No. 103, which i s a twin t o the well that 

we want t o d r i l l , i s below our water l e v e l of minus 700 f e e t , 

minus 89 feet i n the second zone. The upper porosity i n that 

well i s aw f u l l y t h i n , perhaps bearing out the low p r o d u c t i v i t y 

that was experienced on No. 13, a t w i n , about 330 feet north, 

which i s , I remember producing something l i k e 60,000 ba r r e l s 

before i t reached the economic l i m i t and was deepened to the 

Blineberry. 

This section shows once again that the pay improves 

m a t e r i a l l y to the south. I t would be my opinion that any 

water i n j e c t e d i n t o 103, assuming th a t i t were not i n j e c t e d 
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i n t o 103 or a wel l l i k e i t , assuming that i t were not i n j e c t e d 

i n t o water-bearing zone i n the base, would have very l i t t l e 

l i k e l i h o o d of m a t e r i a l l y i n f l u e n c i n g any e x i s t i n g production 

to the south. I t i s conceivable that the rocks could be 

pressured up behind the pipe i n those wells where they have 

been deepened and perforated i n the lower zone. 

I don't t h i n k there i s a chance that water would get 

i n t o that lower i n t e r v a l there, but of course, i f we were to 

d r i l l a w e l l and found o i l - s a t u r a t e d lower p o r o s i t y , we would 

want t o i n j e c t i n t o i t and attempt t o f l o o d i t out and 

introduce i t . We have not found anything approaching the 

p r o l i f i c nature ox the lower po r o s i t y production on the Bridges 

State lease that have been encountered t o the south. I th i n k 

there i s a r a d i c a l d i f f e r e n c e i n the q u a l i t y of the log. 

'.} Does tha t conclude your comments on Exhibit 10? 

A Yes, s i r . 

1 Now, r e f e r t o Ex h i b i t marked 11. 

A This i s a cross-section D-D Prime which extends on the 

south from Continental's "H" 35 No. 11, a twin to San Andres 

Well No. 6 up through Mobil's Bridges No. 26, to the Bridges 

98, a twin t o 33, up t o Bridges 30, which has a log on i t i n 

the San Andres, t h i s i s the w e l l that I mentioned e a r l i e r . 

I f No. 6 has anything i n i t l i k e No. 11 on the 
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Continental's "H" 35 lease, by our standards i t has no o i l -

saturated p o r o s i t y i n the second i n t e r v a l . I t i s conceivable 

as I said once before, that there i s a v a r i a b l e water l e v e l 

i n here. I am convinced that we have found water as high as 

minus 698 and I thought some completion on the State-McAllister 

wells to be southeast and south that went some distance below 

that extends to Continental's 5. That there i s a va r i a b l e 

water table i n t h a t l e v e l . I t i s conceivable that Continental 

has more pay i n No., the No. 6 w e l l , than i s in d i c a t e d on t h i s 

"H" 35 No. 11 log because I don't see anything about t h a t log 

that makes the w e l l look b e t t e r than the wells that we have to 

the north and i t has produced q u i t e a l o t more o i l , the order 

of three times the amount of o i l that some ox our wells have 

been g e t t i n g from the standpoint of cumulative recovery. 

0 Do you have any other comment on D? 

A I might say tha t the log on t h i s s e ction, Bridges No. 

6, i s a Gamma Ray Neutron log and you can see the 5% porosity 

l i n e that has been drawn there. No por o s i t y has been colored 

i n because there i s obviously something wrong w i t h the log. 

I t runs t o 40 or 50% porosity which we don't believe i s true 

and the log goes o f f scale. This w e l l at the present time 

makes 100% water as the r e s u l t of a hydromatic plug i n the 

bottom of the w e l l , b r i n g i n g down and allowing the water t o 
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re-enter the wel l bore from the bottom, drowning i t out. 

You can see that i t s t o t a l depth does go below minus 

698. Another b i t of information that tends t o confirm that up 

i n t h i s v i c i n i t y , that i s water as high as minus 700. The only 

other t h i n g I have to comment on t h i s section i s tha t No. 30 

was shot i n the p o r o s i t y , too, and i s of no value i n that well 

in estimating pay thickness. I t d i d have a l i t t l e b i t lower 

por o s i t y which came i n below water. As I have said before, i t 

i s our i n t e n t i o n t o i n j e c t i n t o a l l of the o i l - b e a r i n g porosity 

that we can uncover on the lease, or i n t o a l l of the porosity 

t h a t i s indicated t o have o i l i n i t w i t h i n the pattern being 

served by that i n j e c t i o n w e l l . Most of these cases here, f o r 

example, a w e l l d r i l l e d south of No. 26 f o r i n j e c t i o n , encountered 

water-bearing po r o s i t y that we seem t o have found as present 

at t h a t , subject i n t o the datum. 

We would not intend t o i n j e c t i n t o there because we 

would not have any chance of recovering any o i l out of i t . 

0 I s t h a t a l l the comments you have on D-D Prime? 

A Yes, s i r . The only other t h i n g t h a t I f e e l obliged 

to comment on at t h i s time, i t i s inconceivable to me that 

Mobil or anyone else has any business t r y i n g t o carry on t h i s 

waterflood to the south end of the Bridges lease without the 

use of these i n j e c t i o n wells s i t u a t e d along the south l i n e . 
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There i s not enough there t o f l o o d . We would be wasting our 

money without any i n c l u s i o n of the p a t t e r n . 

Q I s t h a t your r e a c t i o n to Mr. Lyon's suggesting a 

b a r r i e r of some 1650 fee t between the nearest i n j e c t i o n w e l l 

and Continental's lease l i n e ? 

A Yes, s i r , i t ' s inconceivable to me that we could 

fl o o d i t on that basis. We have t o go down and flo o d i t a l l 

or we haven't anything t o f l o o d . The reserves are not a l l that 

a t t r a c t i v e . This i s a p r e t t y doggy end of the f i e l d . I t i s not 

nearly the same q u a l i t y as t h a t f a r t h e r south and we have no 

a l t e r n a t i v e but t o e i t h e r give up on i t or t r y to get the 

re s e r v o i r of o i l and t h i s i s the only way we can do i t . 

Q I r e c a l l a comment you made during a recess, Mr. K e l l y , 

I would ask you t o confirm at t h i s time. I t h i n k you said 

that where a b a r r i e r l i k e that t o be observed th a t you b u i l d 

a tremendous memoral conversion i n the south end of the f i e l d . 

A Yes, s i r , we have a ten thousand b a r r e l per day 

i n j e c t i o n s t a t i o n which has been constructed there i n Section 26 

in the past few months, together w i t h the d i s t r i b u t i o n l i n e s 

that have been extended t o these wells colored i n red. 

Q Do you have anything else t o add? 

A No, s i r . 

MR. SPERLING: That i s a l l . 

MR. NUTTER: Does anyone have any questions of Mr. Kelly? 
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RE-CROSS EXAMINATION 

BY MR. LOPEZ: 

Q Mr. K e l l y , i n these l a s t four e x h i b i t s , when you showe 

these water l e v e l s , d i d you a c t u a l l y p h y s i c a l l y t e s t each of 

these wells? 

A No, s i r . I summarized the t e s t data that o i l - w a t e r 

contact i s based on. I t i s based on a d r i l l s t e m t e s t i n 

Bridges State No. 27. I don't have the d e t a i l s of the t e s t 

here which produced water at minus 698 f e e t . I t i s based also 

on a production t e s t of the lower po r o s i t y i n our Bridges 132 

which was i n the v i c i n i t y of minus 700 feet and produced an 

abundant supply of water and no o i l and i t i s also based on the 

recent watering out of our Bridges State No. 26 which I 

a t t r i b u t e t o the i n t r o d u c t i o n of bottom water through the 

lower porosity which had been opened i n the wel l when i t was 

f i r s t d r i l l e d . Water was tested i n i t then, and a hydromatic 

plug was set i n the bottom of the w e l l u n t i l r e cently when 

eventually the plug broke down because the supply of water came 

in on the wel l and drowned i t out. 

This has taken place there j u s t the past few weeks 

and that w e l l i s bottom of close t o minus 700 f e e t . 

Q I s n ' t i t true t h a t we have already established there 

i s a great v a r i a t i o n , that the testimony of Mr. Zeman was 

750,000, you said 698? 
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A Yes, 52 f e e t . 

Q Right, so based on -- do you t h i n k j u s t based on 3 

t e s t wells that you can e s t a b l i s h t h i s pattern r e l i a b l y ? 

A I accept that as r e l i a b l e information insofar as 

Section 26 i s concerned. Over h a l f of i t has been condemned 

below minus 700 by three separate t e s t s . 

o You mentioned the wells 132, 27 and 36, i s that 

correct? 

A Yes, s i r . I might mention also that when we d r i l l e d 

127 which i s the northeast i n the southwest corner of Section 

24, i n early 1968, we acidized and tested the lower porosity 

without g e t t i n g anything out of i t . I accepted that as evidence 

that i t d id not have water i n i t , true or not, and 127 picked 

up that porosity low enough to produce water. I f i t had 

communicated between i t and No. 27 t o the south, so there are 

v a r i a t i o n s i n permeability evidently i n the lower p o r o s i t y , 

which impede the flow of f l u i d s a l l over. 

•~! Are a l l these contacts drawn at 698? 

A No, s i r . They are j u s t close. The minus 698 

f i g u r e r e s u l t e d out of d r i l l s t e m t e s t s i n Bridges No. 27. 

The log of 132 had been placed i n evidence and I could a r r i v e 

at the exact datum tha t we got i t from there, i f you were to 

look at t h i s time. I t was i n the v i c i n i t y of minus 700 feet 
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that the wel l picked up the lover p o r o s i t y . In the case of 

No. 26, I see that i t was d r i l l e d 25 or 26 fee t below minus 

698 and produced water when i t was i n i t i a l l y d r i l l e d i n the 

bottom, cemented o f f , and i t has rec e n t l y produced a l o t of 

water again. 

I don't t h i n k i t i s coming out of the upper porosity. 

I don't believe we have ever produced any water out of the 

upper porosity i n meaningful amounts. A l l ox these sections 

which cross the south l i n e of the Bridges State lease confirm, 

i n my mind, at l e a s t , that there i s nothing l i k e the high 

permeability, high po r o s i t y zone, that we have i n the north 

end. Those logs look very s i m i l a r to the logs of wells that 

have not experienced premature break-through of water. 

MR. LOPEZ: I w i l l pass the witness on t o you. 

RS-CROSS EXAMINATION 

BY MR. KELLAHIN: 

q Mr. K e l l y , i f I understand, you base your o i l - w a t e r 

contact of 698 or about 700, on the basis of water encountered 

i n two wells? 

A Three wells. 

r\ Were there any wells where water was encountered at 

a lower level? 

A Well, of course, our Bridges No. 132 went w e l l below 
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minus 7C0. 

1 And had no water? 

A I t did have water but as I remember, the porosity 

came up t o about minus 700 feet and i t produced 100% water. 

We did not get any o i l at a l l out of the bottom zone. 

'') Where d i d you encounter the water then, are you saying 

i t was at 700 then? 

A I know i t was present up to there at that point 

and I know i n Bridges 27 i t was present, 

1 You know, of course, that i t was not present on the 

Marathon's lease? 

A Yes, s i r , I accept t h a t . 

Q But you won't say i t i s not possible the same s i t u a t i o n 

e x i s t s on the Continental lease? 

A I t could be. There i s nothing peculiar about the 

"H"' 35 No. 11 w e l l . As I mentioned e a r l i e r , the pay that I 

see i n i t i s no b e t t e r than the pay we have and yet the w e l l has 

three hundred seventy or eighty thousand b a r r e l s of o i l . 

Now you r e f e r to the south end of the pool as being 

rather doggy? 

A I am t a l k i n g about Bridges State lease which i s s i t u a t e d 

on - - i t s t a r t s at the south l i n e of Section 26 and goes north 

and i n general i t d e t e r i o r a t e s to the north. 
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0 You are t a l k i n g about Mobil's lease and not 

Continental's or --

A Yes, I am t a l k i n g about Mobil's lease. 

•~> Are you f a m i l i a r w i t h P h i l l i p s Petroleum Company o f f s e t 

t o Continental's No. 4 well? 

A No. 4 to the east or south? 

To the west. 

A I have had occasion t o look at some production f i g u r e s 

on i t . 

0 That was completed as a top allowable well l a s t year, 

was i t not? 

A I t may have been. 

Q I t h i n k the production f i g u r e s t h a t I looked at were 

in the 1968 Annual, and I w i l l r e f r e s h my memory on t h a t . 

I t h i n k the wel l you are r e f e r r i n g t o i s a twin w e l l , was 

completed i n 1969. 

A A brand new well? 

Yes, s i r . 

MR. NUTTER: Are you t a l k i n g about the Mobil Lease, 

Mr. Kellahin? 

MR. KELLAHIN: Yes. 

MR. NUTTER: Are you t a l k i n g about No. 2 or.No. 1? 

MR. KELLAHIN: No. 3. 
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MR. NUTTER: 7," ere i s No. 3, i t i s not on the map. 

MR. KELLAHIN: I t i s a twin t o the No. 1 w e l l . 

\> (By Mr. Kellahin) Do you have any information on 

that well? 

A I see that the No. 1 wel l i s cr e d i t e d w i t h making 

1,068 bar r e l s i n the year 1968 and was producing about a b a r r e l 

and a half a day at the year end. 

MR. NUTTER: The No. 1? 

THE WITNESS: The No. 1. 

MR. NUTTER: The No. 3 was d r i l l e d as a twin to the 

No. i and depleted i n the Grayburg-San Andres? 

MR. KELLAHIN: Yes, that i s our question. 

THE WITNESS: I don't know that to be tr u e . 

MR. KELLAHIN: You don't have tha t information? 

MR. LOPEZ: Mr. K e l l y , on t h i s cross section, C-C 1, 

f o r Marathon No. 8, you i n d i c a t e the water contact t o be at 

about 4712. However i t i s a f a c t that we have d r i l l e d that 

w e l l to 4763 on po r o s i t y and make less than 1% water. How 

would you get that? Does t h a t not i n d i c a t e that your c a l c u l a t i o n s 

here are incorrect? 

THE WITNESS: No, s i r . That indicates that water 

wasn't made from th a t w e l l and from that i n t e r v a l . We have had 

an i n i t i a l d r i l l s t e m t e s t and two confirmations, what appears to 
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me to be a higher water l e v e l i n the Bridges lease. 

I would be t i c k l e d pink i f i t had o i l i n i t . 

MR. NUTTER: How would you account then f o r 4712 

makinrr less than one per cent? 

THE WITNESS: At 4712 we are i n t o water. I don't see 

i t showing up on the log c o r r e l a t i o n t h a t you are i n a separate 

r e s e r v o i r . Perhaps there i s a t i l t e d water l e v e l , various 

p o s s i b i l i t i e s . 

MR. LOPEZ: I have no f u r t h e r questions, Mr. Examiner. 

MR. SPERLING: I o f f e r Mobil's E x h i b i t s 6 through 11. 

MR. HATCH: In both cases? 

MR. SPERLING: Both. 

MR. NUTTER: Mobil's E x h i b i t s 6 through 11 w i l l be 

admitted i n evidence i n cases 4367 and 4368. 

(Whereupon, Mobil's E x h i b i t s 6 
through 11 off e r e d and admitted 
i n evidence.) 

MR. NUTTER: Do you have any f u r t h e r questions? 

MR. SPERLING: That i s a l l I have, Mr. Examiner. 

MR. NUTTER: Do you have any f u r t h e r questions of 

Mr. Kelly? 

MR. KELLAHIN: I would l i k e t o request that the Examiner 

take a d m i n i s t r a t i v e notice of the Commission's own records i n 

regard to P h i l l i p s , namely No. 3 located i n Unit "E", Section 
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17 South, 34 East. 

MR. NUTTER: Section 35? 

MR. KELLAHIN: 34 East. 

MR. NUTTER: We w i l l take a d m i n i s t r a t i v e notice of 

the existence of that w e l l . 

MR. KELLAHIN: And the monthly s t a t i s t i c a l reports 

f o r the month of March which shows production from that w e l l 

was 77 ba r r e l s . 

MR. NUTTER: In the Grayburg-San Andres? 

MR. KELLAHIN: Vacuum. 

MR. NUTTER: Thank you, Mr. Ke l l a h i n . We w i l l take 

noti c e of that f a c t . I s there any f u r t h e r testimony by any 

parties? We w i l i c a l l f o r statements at t h i s time. 

Mr. Sperling, as app l i c a n t , you can go l a s t . 

MR. SPERLING: A l l r i g h t , s i r . 

MR. KELLAHIN: I f the Examiner please, on behalf of 

Continental O i l Company, I th i n k our p o s i t i o n i s q u i t e clear. 

Our chief concern i s tha t w i t h a lease not yet ready f o r 

secondary recovery and i f we are o f f s e t by waterflood p r o j e c t , 

that production from that lease w i l l be damaged. We f e e l Mobil 

w i l l s u f f e r no damage by delaying the i n j e c t i o n i n those wells 

immediately adjacent to the Continental lease and we ask that 

insofar as those wells immediately o f f s e t t i n g Continental O i l 
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Company are concerned, the i n j e c t i o n a p p l i c a t i o n be denied. 

MR. NUTTEP: Thank you. Mr. Lopez? 

MP. LOPEZ: Mr. Examiner, j u s t a b r i e f statement, 

w i t h reference t o higher members of the Bar t h a t are chopping 

at the b i t , I would l i k e t o make our p o s i t i o n very c l e a r , though. 

We would question t h a t there would be established t h a t b u f f e r 

zone as has been requested by Continental of 1650 f e e t . This 

would a f f e c t us on the north and east or west boundaries of the 

Marathon lease and I s h a l l adopt Mr. Kellahin's b r i e f 

statement as co i n c i d i n g w i t h our own. 

I t h i n k i t i s clear t h a t to allow t h i s a p p l i c a t i o n 

by Mobil at t h i s time i s premature e s p e c i a l l y as i t a f f e c t s 

the various successful leases of Marathon t o the South of the 

Mobil a p p l i c a t i o n and t h a t great reserves, o i l reserves,could 

be i r r e t r i e b a b l y l o s t and t h a t the expense t h a t Marathon has 

gone to l i n e the wells and to properly develop and r e t r i e v e 

the o i l under t h a t lease would be l o s t . Thank you. 

MR. NUTTEP: Thank you. Mr. Sperling? 

MR. SPERLING: I n answer t o Mr. Kellahin's statement 

which i s an obvious conclusion t h a t no damage w i l l r e s u l t t o 

Mobil by delaying u n t i l such time as Continental has decided 

t h a t i t i s propituous time t o commence a waterflood, I t h i n k 

the evidence supports the conclusion i r r e f u t a b l y t h a t Mobil 
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w i l l s u f f e r great damage economically and that the p o s s i b i l i t y 

of the loss of considerable amounts of o i l i s established. 

The evidence, I t h i n k , has shown that there i s a d i s 

t i n c t p o s s i b i l i t y of separate r e s e r v o i r s e x i s t i n g between the 

Bridges lease and those leases which are not f a r removed from i t . 

There i s a mass of data here which the Examiner and his s t a f f 

are going t o have t o digest over a period of time, i n order 

to reach a conclusion, and the r e s o l u t i o n of what now appears, 

at least from the standpoint of Continental and Marathon, 

a near i r r e c o n c i l a b l e dilemma. I f a l l of the statements and 

the testimony i s taken at face value, i t looks to me l i k e there 

i s possibly equitable consideration t o both sides which the 

Commission i s going t o have t o weigh at some poi n t . 

I don't t h i n k i t i s the Commission's p o s i t i o n i n the 

past that the waterflood should be delayed u n t i l such time as 

i t might be convenient to conduct a companion or neighboring 

f l o o d . I t h i n k i t has been shown t h a t the p o s s i b i l i t y of the 

damage inso f a r as the ad j o i n i n g leases are concerned i s simply 

that i t i s a p o s s i b i l i t y and by no means a p r o b a b i l i t y . And 

we therefore ask the favorable consideration of the Commission 

on the a p p l i c a t i o n . 

MR. NUTTER: Thank you. Mr. K e l l y , before you get 

away, I've got the l a t e s t t e s t s from Marathon and from 
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Continental on t h e i r wells. I wonder i f you could give me the 

l a t e s t t e s t s i n your w e l l s , p a r t i c u l a r l y i n Sections 26 and 25, 

i f you have got the o i l and water t e s t s , to date. 

MR. KELLY: I don't have the recent t e s t s of the wells 

on the south end of the Bridges lease. The most recent informa

t i o n I have i s w i t h regard to t h e i r producing a b i l i t y , i s the 

production report t h a t I estimated i n an e a r l i e r t a b u l a t i o n 

which comes up through the month of A p r i l , I believe, f o r our 

welis. 

MR. NUTTER: Do you have t e s t s on the wells more 

recent than that? 

MR. KELLY: Of course we do, but I don't have them 

wi t h me. I would be pleased t o obtain the most recent t e s t s 

that we have from our records and forward them to you. 

MR. NUTTER: I f you would do t h a t , please, Mr. K e l l y , 

i f you can give me the t e s t s on the wells i n the south h a l f and 

the northeast quarter of Section 26 and the north h a l f of 25. 

MR. LOPEZ: Could we be supplied w i t h a copy? 

MR. NUTTER: I am sure he would be happy to supply 

copies to i n t e r e s t e d p a r t i e s . 

MR. KELLY: Yes, s i r , the south h a l f of Section 26? 

MR. NUTTER: North h a l f of 25 and the northeast 

quarter and south h a l f of 26, please. 
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MR. KELLY: I know there i s only one w e l l s t i l l 

producing i n the southeast quarter of Section 26. The others 

are depleted and d r i l l e d deeper t o some other zone or temporarily 

abandoned. 

MR. NUTTER: Whatever they are capable of, l e t us 

know. Does anyone have anything else they would l i k e to o f f e r 

i n Case No. 4367 and Case No. 4368, consolidated? The case 

w i l l be taken under advisement. 
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