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BEFORE. THE 

OIL CONSERVATION COMMISSION 
SANTA FE, NEW MEXICO 

AUGUST 13, 1953 

I N THE MATTER OP: : 

CASE IJ4.92 A p p l i c a t i o n of Amerada Petroleum Corpora- : 
t i o n f o r permiss ion t o i n s t i t u t e a. p i l o t : 
water f l o o d p r o j e c t . A p p l i c a n t , i n the : 
above-s ty led cause, seeks an order au thor- : 
i z i n g I t to i n s t i t u t e a p i l o t water f l o o d : 
p r o j e c t i n the Saunders Pool i n an area : 
cover ing the NE/k SW/k and the N / 2 of Sec- : 
t i o n 10 and the s/2 S/2 of Sec t ion 3, Town-: 
ship 15 South, Range 33 East , Lea County, : 
New Mexico. A p p l i c a n t proposes t o i n j e c t : 
water i n t o the Pennsylvanian f o r m a t i o n of : 
the Saunders Pool through I t s State "SG" : 
We l l No. 1 , loca ted i n the NE/k SW/k of : 
sa id Sec t ion 10. : 

BEFORE: 

Mr. Edwin L . Mechem 
Mr. Murray Morgan 
Mr. A. L . Por te r 

T R A N S C R I P T OP P R O C E E D I N G S 

MR. PORTER: The meeting w i l l come to o rder , p lease . We 

w i l l take up Case l k 9 2 . 

MR. PAYNE: A p p l i c a t i o n of Amerada Petroleum Corpora t ion 

f o r permiss ion to I n s t i t u t e a p i l o t water f l o o d p r o j e c t . 

MR. BUSENELL: We have one wi tness t o be sworn i n . 

(¥1 tne s s sx-jorn) 

R. E. BROSCHAT, 

c a l l e d as a w i tnes s , having been f i r s t du ly sworn on oa th , t e s t i f i e d 
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as f o l l o w s : 

DIRECT EXAMINATION 

3Y MR. BUSHNELL: 

Q W i l l you state your name and the company f o r which you are 

employed? 

A R. E. Broschat. I am employed by Amerada Petroleum Cor­

p o r a t i o n . 

Q I n what capacity? 

A As d i s t r i c t engineer. 

Q, As petroleum engineer? A As petroleum engineer 

Q Have you t e s t i f i e d before the Commission on p r i o r hearings 

A I have t e s t i f i e d before an Examiner Hearing, I have never 

appeared before the Commission. 

Q And f o r t h a t Examiner Hearing, your q u a l i f i c a t i o n s were 

accepted t o q u a l i f y you as an expert witness, I s t h a t r i g h t ? 

A Yes, s i r . 

MR. BUSHNELL: Are h i s q u a l i f i c a t i o n s acceptable? 

MR. PORTER: Yes, s i r . 

Q I hand you what i s marked Amerada's E x h i b i t No. 1, which 

i s a p l a t of an area i n the Saunders Pool, 'would you state wha.t 

th a t represents? 

A E x h i b i t No. 1 I s a p l a t of the p o r t i o n of the Saunders 

Pool showing our proposed i n j e c t i o n w e l l , the Amerada State "SC-" 

No. 1 o u t l i n e d w i t h a red c i r c l e , and our proposed p i l o t water f l o o d 

area i s also o u t l i n e d I n red. This p i l o t water f l o o d area, consists 
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^k 
of the s/2 o/2 of Section 3> Township 1$ South, Range 33 East, the 

N/2 of Section 10, and the NE/k of the SW/k of Section 10, also i n 

Township 13 South, Range 33 East. 

Q, Now, also shown on the E x h i b i t copy, but perhaps not 

shown on the copies of the p l a t s d i s t r i b u t e d to the Commission and 

personnel i s a h a l f mile c i r c l e from t h e proposed i n j e c t i o n w e l l , 

the "SG" No. 1, which shows t h a t owners <~f leases w i t h i n one h a l f 

mile of t h i s w e l l include two leases owned by C i t i e s Service and one 

by Humble, i s t h a t correct? 

A Yes, s i r . I b e l i e v e S h e l l has a lease too, don't they? 

Q S h e l l , t h a t ' s r i g h t . Now, w i t h i n the red o u t l i n e of the 

lease acreage there designated t h a t i s owned by Amerada Petroleum-Cor­

p o r a t i o n , i s t h a t r i g h t ? 

A That i s c o r r e c t . 

Q, Now, what i s the l o c a t i o n or described l o c a t i o n of the 

proposed I n j e c t i o n w e l l , Amerada "SG" No. 1? 

A The "SG" No. 1 i s located i n the NE/k of the S¥/k, Sectior 

10, Township 15 South, Range 33 East. 

Q When was tha t w e l l o r i g i n a l l y d r i l l e d ? 

A This w e l l was completed August k t h , 1952. 

Q And th a t w e l l was completed I n the fo r m a t i o n known as the 

Saunders Pool, i s t h a t r i g h t ? 

A Yes, s i r . The Pennsylvanian f o r m a t i o n , Saunders Pool. 

Q And i t was operated and d i d produce from the Saunders u n t i j l 

what date? 
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? 
A I t was te m p o r a r i l y abandoned on May 17, 1958. 

Q Now, also on t h i s E x h i b i t No. 1 or t h i s p l a t are shown t o 

the n o r t h of the proposed i n j e c t i o n w e l l numerous w e l l s , a l l of 

which are completed i n t h i s Saunders Pool, i s t h a t r i g h t ? 

A That i s c o r r e c t . 

Q, Now, I hand you what i s marked Amerada's E x h i b i t No. 2, 

which i s a contour map covering the area of the Saunders Pool, con­

toured at an i n t e r v a l of t w e n t y - f i v e f e e t . What i n t e r v a l i s t h a t 

contour drawn on? 

A This contour map I s drawn on the top of the a double X, 

which I s a shale marker bed at the top of the Pennsylvanian forma­

t i o n . 

Q And does tha t f o r m a t i o n as r e f l e c t e d by these contour l i n e 

represent s u b s t a n t i a l l y the top of the pay of the Saunders? 

A Yes, i t does. The top of the productive pay i s approxi­

mately one hundred t w e n t y - f i v e f e e t below t h i s a. double X marker. 

Q Now, the Saunders .is a Pennsylvania lime f o r m a t i o n , i s 

th a t correct? 

A That i s c o r r e c t . 

Q And what does t h i s E x h i b i t No. 2 show w i t h reference to 

the l o c a t i o n of the Amerada "SG" No. 1 I n r e l a t i o n t o the other 

w e l l s i n t h i s pool, completed i n the Saunders? 

A I t shows t h a t the "SG" No. 1, which i s i n Section 10 -- I 

neglected t o c i r c l e I t i n red i s on the f l a n k of the s t r u c t u r e 

on the south side of the s t r u c t u r e on the f l a n k . 

S 
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6 
Q This "SG" No. 1, to repeat, i s located i n the NE/k of the 

Sw/k of Section 10, 1> South, 33 East, i s that correct? 

A That's correct. 

Q And the axis of the Saunders Pool i s running approximately 

north and south with most of the wells completed located north of 

the "SG" No. 1, i s that right? 

A That i s correct. 

Q. Now, by "ohis proposed, p i l o t water flood program, how many 

barrels of water do you propose to I n j e c t I n the "SG" Ho. 1 Well? 

A We propose to I n j e c t approximately f i v e hundred barrels 

per day. 

Q And the source of that water that you w i l l I n j e c t i n t h i s 

well i s from where? 

A I t w i l l be produced water from the Pennsylvanian forma­

t i o n . 

Q Now, I hand you what Is marked Amerada*s Exhibit No. 3, 

which i s an e l e c t r i c -- copy of an e l e c t r i c log of the State "SG" 

No. 1 Well, and does that shot; on there the I n t e r v a l of perforation 

presently i n t h i s well? 

A Yes. The perforations have been marked, on t h i s e l e c t r i c 

log. 

Q And what are those perforations intervals? 

A The well has been perforated from 9,87k to 9,89b; 9,907 tc 

9,935; 9,9k2 to <0; and 9,970 to 9,980. 

0, Now, as re f l e c t e d by t h i s Exhibit, the net pay of the 

s 
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7 
Saunders i n t h i s "SG" No. 1 would be how many f e e t ? 

A Approximately sixty-seven f e e t . 

Q, What i s the casing e x i s t i n g now i n t h i s well? 

A This w e l l has t h i r t e e n and three-eighths Inch surface cas­

in g set at 296 f e e t , cemented w i t h 250 sacks, e i g h t and f i v e - e i g h t ! s 

Inch casing set at k,2k5 f e e t , cemented w i t h 1$00 sacks, and f i v e 

and a h a l f inch casing set at 10,035 f e e t , cemented w i t h kOO sacks. 

Q, how do you mechanically propose t o i n j e c t t h i s 500 b a r r e l 

maximum pOO b a r r e l s of water per day I n t o the well? 

A We propose t o i n j e c t i t down the f i v e and a h a l f inch cas­

i n g through the p e r f o r a t i o n s and I n t o the f o r m a t i o n . 

Q Now, by your a p p l i c a t i o n , or by the a p p l i c a t i o n f i l e d on 

behalf of Amerada, i t I s stated t h a t a p p l i c a n t proposes t o i n j e c t 

t h i s w e l l through a t u b i n g set w i t h i n the w e l l and t h a t they locate > 

yes, locate a packer behind the t u b i n g , set at approximately 3,000 

f e e t below the surface. I take i t from your testimony, then, t h a t 

the management has had a change of thought on I t and I s , i n s t e a d , 

proposing to i n j e c t t h i s water through the casing only, i s t h a t 

r i g h t ? 

A That i s c o r r e c t . 

Q, I s t h i s method of disposal or I n j e c t i o n one standard 

w i t h i n the industry? A Yes, i t i s . 

Q, I s i t a method t h a t , I n your o p i n i o n , w i l l p r o t e c t f r e s h 

water sand? 

A Yes, I believe i t w i l l . 
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3 
Q And w i l l the method of i n j e c t i o n and the p l a n here propose 

p r o t e c t the underground source of o i l I n the Saunders Pool? 

A Yes, I be l i eve I t w i l l . 

Q, As a mat te r of f a c t , i t i s your hope t h a t i t w i l l increase 

e v e n t u a l l y the p r o d u c t i o n of o i l f r o m the Saunders Poo l , i s t ha t r i 

A Yes. 

KR. BUSHNELL: I would l i k e to o f f e r Amerada*s E x h i b i t s 

1 through 3? i f there i s no o b j e c t i o n , as pa r t of t h i s r e c o r d . 

Tha t ' s a l l the quest ions I have. 

MR. PORTER: Without o b j e c t i o n , Amerada's E x h i b i t s 1 thro i : 

3 w i l l be r e c e i v e d . Does anyone have a ques t ion of the witness? 

H r . Ii u t t e r . 

CROSS EXAMINATION 

BY MR. NUTTER: 

Q What was your name? A Broschat . 

Q Mr. Broschat , what do you expect t o accomplish by the i n ­

j e c t i o n of water I n t h i s we l l ? 

A We are h o p e f u l t h a t t h i s p i l o t i n j e c t i o n w i l l prove t ha t 

i t I s poss ib le t o s u c c e s s f u l l y water f l o o d the Pennsylvanian forma­

t i o n i n t h i s f i e l d . 

Q Are the w e l l s t h a t are shown on your E x h i b i t No. 2 a l l 

Pennsylvanian we l l s? 

A Yes, s i r , they are a l l Pennsylvanian w e l l s . 

Q And t h i s contour map on E x h i b i t No. 2 i s contoured on top 

of the Pennsylvanian? 

d 

ght? 

gh 
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A I t i s contoured on top of the A Double X which we consider 

the top of the Pennsylvanian. 

Q I s t h i s w e l l your State "SG" No. 1 completed I n a r e l a t i v e l y 

low p o i n t on the Pennsylvanian s t r u c t u r e ? 

A Yes. As you can t e l l by E x h i b i t No. 2, i t i s on the flange 

of the s t r u c t u r e , and i t i s completed low I n r e l a t i o n t o the other 

w e l l s . 

Q What i s the current r a t e of production from t h i s well? 

A The w e l l I s p r e s e n t l y t e m p o r a r i l y abandoned. I t i s no 

longer economic. 

Q Does I t produce water, or was i t producing water1? 

A I t was producing water. 

4 What i s the status of the C i t i e s Service "AG" Well No. 1 

i n the southeast of the southeast of" Section 9? 

A I t i s my understanding t h a t t h i s w e l l has e i t h e r be tempor­

a r i l y abandoned, or i t w i l l be I n the near f u t u r e . 

Q Does i t produce water? A Yes. 

Q, What I s the r e s e r v o i r producing mechanism i n t h i s oool? 

A I bel i e v e i t I s p r i m a r i l y a s o l u t i o n gas drive r e s e r v o i r , 

although we do have water at the bottom of the o i l se c t i o n , and we 

nay be g e t t i n g some help from t h a t . 

Q Do a l l w e l l s i n the pool produce water, or only those on 

the lower p a r t of the st r u c t u r e ? 

A I would say only the w e l l s on the lower p a r t of the s t r u c ­

t u r e produce water a t the present time. 
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Q. Does your State "SC" Ho. 3 d i r e c t l y north of t h i s proposed 

i n j e c t i o n well produce water? 

A Let me check. Yes, I t i s producing water at the present 

t Ime. 

Q Do you think there i s any p o s s i b i l i t y that I n j e c t i o n of 

water Into your "SG" ho. 1 w i l l r e s u l t I n premature flooding out 

of the other wells i n t h i s area rather than stimulating the flow 

of o i l from the wells? 

A That i s a p o s s i b i l i t y . However, 1 wouldn't think I t very 

l i k e l y . 

Q, Do you believe that there i s a natural water drive that 

comes up the structure In t h i s pool and adds to the solution gas 

drive mechanism? 

A 1 have no engineering evidence to state that there i s . 

However, i t ' s a p o s s i b i l i t y since the f i e l d , i s producing water. 

Q But at any rate, you would add an a r t i f i c i a l water drive? 

A Ye s. 

Q. Mr. Broschat, you gave the number of sacks that each one 

of these casing strings has been cemented wi t h . W i l l you give us 

the top of the cement on each casing? 

A Yes. I am sorry I didn't give that. The surface casing, 

which was set at 296 feet cement was circulated on the eight and 

five-eighths inch casing. I t was set at I±2k5; top of cement i s at 

777 f e e t . And on the f i v e and a half inch casing set at 1,035 feet 

top of the cement i s at 8,000 f e e t . 
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Q How, t h i s p e r f o r a t e d i n t e r v a l from 9,071+ t o 9,980 through 

which you propose t o i n j e c t water, i s t h a t the same i n t e r v a l t h a t 

t h i s w e l l produced? A Yes, s i r . 

Q Was the w e l l producing one hundred percent water when i t 

x-jas abandoned? 

A The l a s t p roduction t e s t I have l i s t e d here, i t was mak­

in g approximately seventy percent water, but the t o t a l f l u i d was 

very small. 

Q, Was i t on the pump? 

A I t wa.s on gas l i f t . 

KR. NUTTER: I beli e v e t h a t ' s a l l . Thank you. 

QUESTIONS BY MR. UTZ: 

Q Mr. Broschat, i n r e f e r r i n g to your E x h i b i t -- e l e c t r i c l og 

what E x h i b i t was i t ? 

A That would be No. 3-

Q, No. 3- Can you t e l l me where the w a t e r - o i l contact is? 

A No, I am a f r a i d I can't. However, the d r i l l stem t e s t s 

t h a t were taken when the w e l l was completed would i n d i c a t e t h a t i t 

was o r i g i n a l l y around 10,000 f e e t . 

Q Would you say t h a t i t i s nox^ above 9,373? 

A Apparently i t has come up from the o r i g i n a l — 

0, What kind of water i s t h i s t h a t you inte n d to I n j e c t , s a l t 

water? 

A Yes, i t i s s a l t water. 

0 How much s a l t water i s produced i n t h i s area? 
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A T o t a l water prod u c t i o n i n the Saunders F i e l d at the pres­

ent time i s about 2,000 b a r r e l s per day. 

Q, Two thousand b a r r e l s per day? 

A Yes, s i r . 

Q Do you in t e n d t o I n j e c t f i v e hundred b a r r e l s a day? 

A Yes. We also have a. sa.lt water disposal system i n opera­

t i o n i n t h i s F i e l d which i s h a n d l i n g the remainder of water --

MR. BUSHNELL: W i l l you state the w e l l t h a t i s now being 

used as a disposal w e l l and give us i t s l o c a t i o n ? 

A We are using the State "SC" No. 3'. 

MR. BUSHNELL: That * s located i n the SW/k of the SW/k of 

Section k, I s t h a t correct? 

A That i s c o r r e c t . 

Q, (By Mr. Utz) Are you p r e s e n t l y I n j e c t i n g s a l t water i n 

t h a t w e l l now? A Yes, s i r . 

MR. NUTTER: Has the I n j e c t i o n of water i n t o the No. 3' 

Well enhanced the o i l production i n t h a t area? 

A I t i s too e a r l y t o t e l l . 'We've only been i n j e c t i n g f o r 

about two months, and we don't have any evidence one way or the 

other as y e t . 

Q, (By Mr. Utz) What i s the I n t e r v a l of t h a t w e l l t h a t you 

are i n j e c t i n g i n t o ? 

A We are i n j e c t i n g I n t o the Pennsylvanian, i n t h a t w e l l also|. 

Q That i s below the w a t e r - o i l contact? 

A Ye s, s I r . 
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11 
Q Would not t h a t w e l l be also an i n j e c t i o n w e l l f o r the p i l e 

water f l o o d . as w e l l as the one t h a t you are --

A Well, I t could be considered as an i n j e c t i o n w e l l . How­

ever, i n our o r i g i n a l a p p l i c a t i o n , we c a l l e d I t a s a l t water d i s ­

posal w e l l . 

Q, Why don't you c a l l t h i s one a s a l t water disposal too? 

MR. BUSHNELL: Mr. Utz, I doubt i f Mr. Broschat could 

answer t h a t question, and raaybe I can't e i t h e r . The best explana­

t i o n I can make i s t h a t apparently when the Ho. 5 Well a p p l i c a t i o n 

came up, i t was the means of disposing the water as such,whereas 

apparently,the management desires t o use t h i s "SG" Mo. 1 as 

a secondary recovery, and t h a t would be the only explanation I 

could make f o r s t a t i n g one I s a disposal and the other I s an I n ­

j e c t i o n f o r secondary recovery. 

MR. UTZ: Well, i s the Ho. Well t a k i n g two thousand 

b a r r e l s a day? A Yes. 

Q So there i s no need f o r a s a l t water disposal w e l l t o d i s ­

pose of a i l the water? 

A 'Well, i t would help t o have an a d d i t i o n a l w e l l . Water 

production i n the f i e l d may increase, and we may experience d i f f i ­

c u l t i e s w i t h t h i s w e l l t a k i n g a l l the water. 

MR. UTZ: That's a l l I have. 

KR. BUSHHELL: I have one more question. 

REDIRECT EXAMINATION 

BY KR. BUSHNELL: 

t 
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Q, Mr. Broschat, with reference to t h i s question about the 

amount of water and also with reference to the water i n the disposal 

well of State's "SC" No. 3% do you anticipate that there w i l l be an 

Increase of water that would require the additional means of dispos 

of t h i s water by t h i s i n j e c t i o n process? 

A Yes, we anticipate that xiiater production w i l l increase, an 

we'll need additional disposal f a c i l i t i e s . 

KR. BUSHNELL: That's a l l I have. 

EECROSS EXAMINATION 

BY MR. COOLLY: 

Q, Mr. Broschat, what was the production of the "SG-" No. 1 

Well at the time of abandonment? O i l production, I mean. 

A O i l production. You mean monthly o i l production? 

Q, Per day, I f you have i t , please. 

A Somewhere around three barrels per day. We were just pro­

ducing i t i n t e r m i t t e n t l y on gas l i f t . 

Q, Was i t the high quantity of water production that made I t 

continue to produce the x^jell? 

A I would say I t was m.ore the low o i l production. 

Q There are a l o t of wells producing there, but the l i f t i n g 

costs make It-unfeasible to continue at that level? 

A That's correct. These wells are almost 10,000 feet deep, 

and l i f t i n g costs are quite high. 

Q, Mr. Broschat, I s the salt water disposal system to which 

you have previously referred I n your testimony one hundred percent 

L 

3.1 
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e f f e c t i v e a t the present time? I n other words, i s i t disposing of 

a l l s a l t water produced i n the f i e l d ? 

A I be l i e v e there are two leases t h a t are not connected at 

the present time. However, we are making arrangements t o connect 

them. We have experienced mechanical d i f f i c u l t i e s from time to 

time at our i n j e c t i o n s t a t i o n , n e c e s s i t a t i n g p u t t i n g a l i t t l e water 

to a di s p o s a l . However, when e v e r y t h i n g i s working, we are able 

to dispose of a l l the water. 

Q Do you f e e l t h a t the water production at the present time 

i s j u s t about the capacity of the e x i s t i n g system, or i s i t capable 

of h a n d l i n g s u b s t a n t i a l q u a n t i t i e s of a d d i t i o n a l s a l t water? 

MR. BUSHNELL: Are you r e f e r r i n g t o 

MR. COOLEY: To the "SD" No. 5. 

A I b e l i e v e t h a t ' s about a l l the water the "SC" 5 w i l l take. 

Q (By Mr. Cooley) I s t h a t "SC" or "SD?" 

A That's "SC." 

Q Do you f e e l t h a t the I n j e c t i o n of s a l t water i n t o your "SG 

No. 1 Well w i l l a l l e v i a t e t h i s s i t u a t i o n some? 

A Yes, I t h i n k so. 

Q W i l l i t take some of the pressure o f f of the "SC" No. 5? 

A Ye s. 

Q By the way, do you nappen t o know the Order Ho. t h a t 

granted a u t h o r i t y t o u t i l i s e the "SC" No. 5 as an i n j e c t i o n w e l l , 

or disposal w e l l , r a t h er? 

MR. BUSHNELL: Yes, I have t h a t . I t i s Order No. R-93'l, 

15 
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16 
Case Ho. 1193- And the date o f t h a t h e a r i n g was January 9, 1957. 

Q Then, at l e a s t one of the c o n t r i b u t i n g i n c e n t i v e s t o 

u t i l i z i n g the "SG" Ho. 1 M o l l as an i n j e c t i o n w e l l , whatever you 

c a l l I t , i s t o a r r i v e at a more s a t i s f a c t o r y means of d i spos ing of 

produced s a l t water I n the Saunders Poo l , i s i t not? 

A That i s c o r r e c t . 

Q Under these ci rcumstances , would Amerada have any o b j e c t i o 

to tho Commission a u t h o r i s i n g a s a l t water d i spos ing w e l l r a the r t h 

an i n j e c t i o n we l l ? 

HR. BUSHNELL: W e i l , aga in , I d o n ' t know i f Mr. Broschat 

could answer t h a t ques t i on , but since t h i s i s a p i l o t water f l o o d 

program, I t h i n k they would have tha t o b j e c t i o n , Jack. 

C, Well then , l e t ' s pursue t h a t . Mr. Broschat , what type of 

p i l o t program would you c a l l i t , i s I t a l i n e d r i v e , I s i t f o u r 

spct , cr f i v e spot pa t t e rn? What p a t t e r n i s i t , or I s there a pa t ­

t e r n , I n f a c t ? 

A W e l l , w i t h j u s t one w e l l , I would say we have no p a t t e r n . 

G, What could i t develop in to? There must be sane type of 

p a t t e r n that Amerada has i n mind t h a t they In tend to i n s t i t u t e cn a 

secondary recovery p r o j e c t i n t h i s area. 

A I would Imagine t ha t we x^oulc — I f t h i s p i l o t f l o o d i s 

succes s fu l , t h a t we would go to a p e r i p h e r a l type f l o o d , i n j e c t i n g 

water along the f l a n k s around the f i e l d . 

Q Could you expend and p r o j e c t your thoughts a long tha t l i n e 

and p o i n t out what w e l l s on E ; d i l b l t Ho. 2, I be l i eve i t i s , t h a t 

n 
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might be i n j e c t i o n w e l l s i n such pa t t e rn? 

A I am a f r a i d at the present tirae 1 wou ldn ' t be i n a p o s i t i c j n 

to say which w e l l s we might - -

Q, W e l l , I understand t h a t Mr. Broschat , but assuming t h a t 

you were i n s t r u c t e d t o design a p e r i p h e r a l type f l o o d f o r t h i s 

p o o l , what w e l l s would appear to be the most s a t i s f a c t o r y f o r such 

a plan? 

MR. BUSHNELL: Mr. Cooley, may I rephrase t h a t question? 

MR. COOLEY: I f the wi tness doesn ' t understand, I guess ycju 

can rephrase i t . 

MR. BUSHNELL: What I wish you would ask him I s i f he ha; 

knowledge of such a p l a n . 

MR. COOLEY: I am t r y i n g t o get a t the p o s s i b i l i t y of what 

could p o s s i b l y develop, not what n e c e s s a r i l y w i l l develop. 

Q (By Mr. Cooley) Would you t r y to answer the cuest ion? I f 

you c a n ' t , why then - -

A I c a n ' t answer t h a t a t the present t i m e . I f you would l i k j e 

to have an answer l a t e r , a f t e r we have been able to study i t more 

tho rough ly , I am sure Amerada would be happy to - -

Q Mr. Broschat , what can t h i s develop i n t o then , s t a r t i n g 

w i t h t h i s type of s i t u a t i o n ? 

A W e l l , assuming our p i l o t f l o o d was comple te ly s u c c e s s f u l , 

we could take a d d i t i o n a l w e l l s around the pe r iphe ry of the f i e l d . 

Q, How do you propose t o determine success or f a i l u r e of your 

proposed p i l o t f l o o d p r o j e c t , u t i l i z i n g one i n j e c t i o n we l l ? Where 
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are you going to determine t h i s e f f e c t , if" any? 

A By s tudy ing p r o d u c t i o n of the adjacent producing w e l l s . 

Q, That I s p a r t i c u l a r l y what 1 am asking y o u . Where are 

these w e l l s tha t are going to experience any r e s u l t , I f any? 

A These w e l l s are the ones shown on E x h i b i t 1 I n our p i l o t 

water f l o o d area; would be the "SC" 2 and 3> and "SE" Ho. 1 i n the 

NW/k of Sect ion 10, and "SE"' Ho. 1 i n the NE/k of Sect ion 10, and 

the "SD" No. 2 I n the s/2 of the s/2 of Sect ion 3. 

Q Do you t h i n k you are be ing a l i t t l e over o p t i m i s t i c to 

expect any r e s u l t s f r o m a w e l l more than h a l f a m i l e away? 

A I t may be i n t h i s case. 

Q, Do you know fro.cn your experience of any success fu l opera­

t i o n s at such distances? 

A Yes, I am sure there a re . 

0, Could you enumerate some of them, please? 

A I d o n ' t r e c a l l any p a r t i c u l a r Ins tances . I b e l i e v e the Sa 

rccx u n i t i n Texas has w i d e l y spaced i n j e c t i o n wo l i s . 

•4 more than a h a l f a mi le? 

A I be l i eve so. I am no t sure . 

C At wrist stage of complet ion are the f o u r w e l l s i n a l i n e 

on E x h i b i t Ho. 1, t h a t being the "AC" No. I , the Amerada "3C!f No. 

I and 2 and tho Amerada "SP," I be l i eve I t I s Ho. I? 

A "o.X1 Ho. I , "SF" No. 1 are both marg ina l w e l l s as l e tne 

"SG" No. 3, "^C ! ! No. 2 I s s t i l l a top a l l owab le w e l l . 

Q, Gould you give us the l a t e s t t e s t s on those w e l l s , p ioase , 
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19 
those f o u r w e l l s , water and o i l both? 

A These are not the latest tests. However, tiey are the 

l a t e s t ones I have w i t h me. 

Q And the date of the t e s t s , p lease . 

A These t e s t s were taken I n A p r i l of 1958- The "SG" Ho. 2 

produc ing on gas l i f t produced l k 6 b a r r e l s of o i l and 79 b a r r e l s of 

water . 

Q, Over whar p e r i o d of time? 

A Twenty- four hou r s . "SC" Ho. 3 on gas l i f t produced 110 

b a r r e l s of o i l , kk b a r r e l s of water i n t w e n t y - f o u r hour s . "SE" Ho. 

1 producing on gas l i f t produced 28 b a r r e l s of o i l and 15 b a r r e l s 

of water i n t w e n t y - f o u r hour s . The "SP" No. 1 on gas l i f t produced 

22 b a r r e l s of o i l and 2 b a r r e l s o f wate r . 

MR. COOLEY: T h a t ' s a l l I have. 

QUESTIONS BY MR. NUTTER: 

Q Was a t e s t taken on the "SG" No. 1 i n A p r i l ? 

A Yes, t h a t ' s the l a t e s t t e s t we have i n A p r i l . 

Q What was the r e s u l t of t h a t t e s t , please? 

A I n the t e s t I have shown here i n A p r i l , the w e l l producec 

6 b a r r e l s of o i l and 59 b a r r e l s of water I n t w e n t y - f o u r hour s . ThE 

c o n t r a d i c t s a t e s t I gave p r e v i o u s l y , which I b e l i e v e was a l a t e r 

t e s t than t h i s . Now, t h i s w e l l was not produced every day. I t wa; 

produced about one day out of f o u r toward the end. 

Q I s there any p a r t i c u l a r reason why the "SG" No. 1 would 

produce more water than the "SF" No. 1 , and the w e l l seems to be 

t 
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s t r u c t u r a l l y a l i t t l e b i t h igher than the "SP" No. 1? 

A I don't know of any particular reason right now. There 

may be. 

Q What i s your opin ion? 

A I d o n ' t know. I would have t o study f u r t h e r . 

Q 'Would the No. 3 "SG" W e l l be capable of p roduc ing no re the 

110 b a r r e l s of o i l and kk b a r r e l s of water , i f the gas l i f t were 

i n c r e a s e d . - - A You mean - -

Q, - - or I s t h a t the t o t a l capac i ty tha t the w e l l has o r c -

duced? 

A I would say I t i s the t o t a l c a p a c i t y of the w e l l . 

Q. Do you a n t i c i p a t e t h a t the i n j e c t i o n of water i n the No. 1 

"SG" Wel l w i l l cause the water p r o d u c t i o n i n the No. 3 W e l l to go 

down and the o i l p r o d u c t i o n t o remain the same or go uo, or what 

w i l l be tne r e s u l t of an e f f i c i e n t water f l o o d by the "SG" No. 1 

Wel l on tne No. 3? What do you a n t i c i p a t e w i l l happen to the No. 3 

Well? 

A I would a n t i c i p a t e increased o i l p r o d u c t i o n . 

Q how about the water , what would i t be? 

A I d o n ' t now. I t might stay the same or i t might decrease 

i f an o i l bank were swept toward i t . 

Q There i s some n a t u r a l water be ing produced at the present 

t i m e , however? A Yes. 

Q I f you Increase the gas l i f t i n t h a t No. 3 W e l l , would you 

be able to produce more than 110 b a r r e l s of o i l or no t , or i f you 

n 
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put a Cole pump or some other type of pump on the we l l , would you 

procuce mere f l u i d ? 

A I t ' s possible that we could i n s t a l l a more e f f i c i e n t means 

of producing t h i s w e l l . However, t h i s Pennsylvanian formation i s 

a low permeability formation. Host of these wells don't make a 

tremendous amount of f l u i d . 

Q I s the permeability low i n the "SG" No. 1 Well? 

A I don't have any core analysis, but I'm sure I t i s . 

Q, But i t i s not enough to i n j e c t water? 

A I think the formation w i l l take 500 barrels per day. 

MR. NUTTER: Thank you. 

QUESTIONS BY MR. STAMETS: 

Q Mr. Broschat, how do you account f o r the wide variance i n 

producing rates among wells on adjoining k0's such as the State 

"SC" No. 2 i n Section 10, and the State "SE" No. 1 i n Section 10? 

A I'd say probably due to d i f f e r e n t stages of depletion; 

perhaps a localized change i n conditions i n porosity and permea­

b i l i t y . This Pennsylvanian can be e r r a t i c . 

Q Doesn't t h i s seem to be a. condition p r e t t y common through­

out the southern end of t h i s f i e l d ? 

A What condition are you r e f e r r i n g to? 

Q The fa c t that you can f i n d one presently producing 100 

barrels and then on the next kO I t may be less than 100, maybe kO 

barrels? 

A Yes, i t i s quite common i n the Saunders F i e l d . 
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Q, I t would seem to I n d i c a t e i t i s more l i k e l y a rese rvo i r 1 

cond i t ion? 

A T h a t ' s a p o s s i b i l i t y . 

Q, What makes you f e e l t h a t t h i s i s the proper t ime to s t a r t 

a p i l o t water f l o o d i n t h i s f i e l d ? 

A W e l l , I b e l i e v e t h i s i s a good t ime t o s t a r t i t . Reservoi r 

pressure i s d e c l i n i n g , and i f we s t a r t a p i l o t I n j e c t i o n p r o j e c t 

now, w e ' l l be tha t much f a r t h e r a l o n g . 

Q I t seems so — t h a t water f l o o d I s u s u a l l y associated w i t l 

s t r i p p e r f i e l d , and t h i s I s f a r f r o m a s t r i p p e r f i e l d , i s n ' t i t ? 

A There are a l o t of marg ina l w e l l s i n t h i s f i e l d . 

Q, However, there are a lso a l o t of w e l l s capable of producir. 

more than t h e i r a l l o w a b l e . Wouldn ' t the pressure maintenance pos­

s i b l y be a b e t t e r p r o j e c t ? 

A I t could be thou h i ; of as pressure maintenance. 

Q I s there any otr ior reason besides the dec l ine I n produc­

t i o n i n t h i s f i e l d f o r s t a . r t ing a p i l o t water f l o o d at t h i s t ime? 

A W e l l , I p e r s o n a l l y f e e l t h a t ' s a good reason. We would 

l i k e t o evaluate the p o s s i b i l i t y of water f l o o d i n g t h i s f i e l d a t 

the pre sent t ime . 

Q, Gould you give us a rough est imate : of how long I t might 

p o s s i b l y be before t h i s water f l o o d extends i n t o , say, Sect ion 3, 

15 South, 33 East , assuming i t i s successful? 

A Ho, I am a f r a . i d I c o u l d n ' t a t the present t i m e . 

Q The reason I was asking i s because j u s t a b r i e f glance at 
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my sketch map here shows about 6 w e l l s capable of producing over 

a hundred b a r r e l s a day. About f o u r of those are capable of p r o ­

ducing t h e i r a l lowab le or g r e a t e r . Assuming t h i s p i l o t f l o o d i s 

s u c c e s s f u l , what do you suppose w i l l be done at t h a t t i m e , i f the 

p i l o t proves successful? Do you t h i n k the company w i l l go ahead 

w i t h plans to f l o o d the e n t i r e pool? 

A That would be a dec i s i on of management, and I am a f r a i d 

I c a n ' t answer t h a t a t uhe present t i m e . 

Q Would i t be e n g i n e e r i n g l y sound t o a l low t h a t p i l o t to 

j u s t s i t there w i t h no more i n j e c t i o n ? 

A Are you assuming t h a t the p i l o t area i s f l o o d e d out? 

Q You can assume t h a t you have had a s u f f i c i e n t e f f e c t 

I n the w e l l immediate ly n o r t h of the i n j e c t i o n w e l l t o prove t ha t 

t h i s p i l o t f l o o d has been s u c c e s s f u l . 

A W e l l then , I t h i n k we would i n v e s t i g a t e the p o s s i b i l i t y 

of expanding our f l o o d . 

MR. STAMSTS: T h a t ' s a l l I have. 

QUESTIONS BY MR. FISCHER: 

Q Mr. Broschat , how long have you been I n j e c t i n g water i n 

tha t "SC" No. p ? 

A Approximate ly two months. 

Q Two months? A Yes, s i r . 

Q £)o you happen to know the cumulat ive amount of water i n ­

j e c t e d i n t h a t w e l l ? 

A No, I d o n ' t have t h a t i n f o r m a t i o n w i t h me. 
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Q Do you know what the d a i l y might be r i g h t now? 

A Right now, we are I n j e c t i n g approximately 2,000 b a r r e l s 

per day. 

Q And you have been i n j e c t i n g f o r two months? 

A Yes, s i r . 

Q And t h i s State " S I " Ho. 1, I s tha t Amerada's w e l l over I n 

the SE/k of the SW'/k of Section k? 

A Yes, i t i s an Amerada w e l l . 

Q And the Ho. k "SK" i s an Amerada w e l l , I see, and the 

Amerada "SG" No. k located I n the UW/k of the NE/k of Section ?, 

t h a t ' s an Amerada w e l l . What are the producing mechanisms of those 

wells? Are they pumping, f l o w i n g , gas l i f t i n g ? 

A " SI" No. 1 i s on pump at the present time. 

Q I s t h a t a long stroke pump? 

A I t ' s a conventional beam type pumping u n i t . The "SD" N<f) 

k i s on gas l i f t . What other w e l l s were you 

Q, The "SC" No. k i n Section 9. 

A "SC" No. k i s on gas l i f t . 

Q, Have you n o t i c e d any increase i n produ c t i o n since you --

I n those three w e l l s t h a t you j u s t mentioned since i n j e c t i n g water 

i n t o t h i s "SC" No. 5? 

A No, we haven't. 

Q, Have you n o t i c e d any increase of water i n any of these we l l s? 

A No. 

KR. FISCHER: Thank you. 
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QUESTIONS BY MR. MORGAN: 

Q, I would l i k e t o know what percentage of the recoverable 

o i l i n place has been recovered, to date I n t h i s p o o l . 

A I ' m s o r r y , I d o n ' t have the r e s e r v o i r ana lys i s of that-

type w i t h 1710 • 

MR. PORTER: You c o u l d n ' t g ive us an est imate? 

A I t would be j u s t a guess. I p r e f e r not t o . 

Q (By Mr. Morgan) Don ' t you t h i n k i t i s impor tan t t o know 

how much you are going to recover , how much you can expect t o r e ­

cover, I mean? 

A This p i l o t p r o j e c t i s p r i m a r i l y to determine the f e a s i b i l : . 

of a water f l o o d . We haven ' t i n v e s t i g a t e d how much o i l we can re­

cover . We are i n t e r e s t e d now I n de te rmin ing I f the Pennsylvanian 

can be s u c c e s s f u l l y f l o o d e d . 

Q And . you want to f i n d out at the same t ime whether the 

d r ive w i l l be r a d i a l or d i r e c t i o n a l or j u s t -where the water 

f l o o d would create the o i l , i s t ha t p a r t of the experiment? 

A Yes, we are i n t e r e s t e d I n seeing - -

Q, You have no data tha t would t e l l you j u s t where . t ha t o i l 

would be d r i v e n t o , i s t h a t r i g h t ? 

A That ' s r i g i l t . 

Q Or I n what q u a n t i t i e s ? A Yes, s i r . 

OJJESTIONS BY MR. COOLEY: 

Q Mr. Broschat , i f t h i s i n j e c t i o n p r o j e c t succeeds, r e f e r r i n g 

your oest est imate o r i s as success fu l as you are h o p e f u l i t w i l l b 3, 
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-

some of the w e l l s o f f s e t t i n g t o the n o r t h would be increased above 

top a l lowab le f o r the p o o l , i s t ha t r i g h t ? 

A I f our p i l o t p r o j e c t i s s u c c e s s f u l , t ha t c e r t a i n l y could 

be the case, yes, s i r . 

Q Have you made any p r imary compi l a t i ons by how much i t 

might exceed the a l lowable? A No. 

MR. COOLET: No f u r t h e r ques t ions . 

MR. PORTER: Anyone else have a question? 

MR. IRBY: Prank I r b y , State Engineers ' O f f i c e . 

QUESTIONS BY MR. IRBY: 

Q Mr. Broschat , I want to go back to t h i s casing i n t h i s wel 

F i r s t , how o l d i s t h a t casing? 

A The w e l l was completed i n 193'2. 

Q, 1932. Now, you s ta ted t h a t your surface cas ing i s f i f t e e r 

and t h r e e - e i g h t h s , set at 296, and cement was c i r c u l a t e d t o the 

surface? A Yes, s i r . 

Q And then your second s t r i n g i s what? 

A E igh t and f i v e - e i g h t h s I n c h . 

Q And i t ' s set a t k ,2kp - - A Yes. 

0, - - and cemented t o what depth? 

A Seven hundred and seventy-seven f e e t . 

Q, Seven seven seven. Then, you have there rough ly f i v e hun­

dred f e e t between your f i r s t and second s t r i n g , which has no ou t ­

side p r o t e c t i o n , i s t h a t r i g h t ? 

A T h a t ' s r i g h t . 

1 . 
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Q Do you know what the condition of that casing is? 

A No. 

Q, Do you know what grade of cas ing was pla.ced, tha t e i g h t 

and f i v e - e i g h t h s ? 

A I d o n ' t have tha t i n f o r m a t i o n w i t h me. 

Q Now, what was that o ther s t r i n g , f i v e and a. f r a c t i o n ? 

A F ive and a h a l f . 

Q F ive and a h a l f . And i t i s set a t what l e v e l ? 

A Ten thousand t h i r t y - f i v e . 

0, And i t i s cemented to what l e v e l ? 

A Eigh t thousand. 

Q E igh t thousand? A Yes, s i r . 

Q Then, you have q u i t e a gap between t h e r e . Now, t h i s second 

s t r i n g of cas ing , the e i g h t and f i v e - e i g h t h s , what f o r m a t i o n I s i t 

in? At lL,2k5? 

A k , 2 k p . I t would be set i n t o the San Andres . . 

Q, And the surface casing set at 296, what f o r m a t i o n I s t h a t 

In? 

A I d o n ' t know. We d o n ' t p i c k tops t h a t h i g h . 

Q You d o n ' t know whether i t i s i n O g a l l a l a or the Chalk B l u i f 

or what i t i s in? A No. 

Q I f t h i s water f l o o d p r o j e c t i s approved, do you a n t i c i p a t e 

t h a t there I s an adequate supply of s a l t water be ing produced f r o m 

the Pennsylvanian f o r m a t i o n to cont inue t h i s t o i t s u l t i m a t e con­

c lus ion? 

27 
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23 
A Are you r e f e r r i n g to a p i l o t ? 

<4 Ho, I mean ultimate conclusion of your water flo o d . 

A For tne entire f i e l d ? 

Q Yes. In other words, would you have to obtain water from 

other sources? 

A For a f u l l scale f l o o d , I would imagine we would. 

Q, how, back to this method of injection. As I understand i"f, 

you intend to just dump i t .into the open hole.; your present plans 

A I n j e c t down the casing, you mean? 

0, Yes. A Yes, s i r . 

Q By gravity? 

A Yes, we hope i t w i l l take I t on gra v i t y , v/e may have to 

apply pressure to put i t away. 

Q Do you think that the condition of the casing between 296 

feet below the surface and 777 feet below the surface x-'ill with­

stand the pressure without any p o s s i b i l i t y whatever of get t i n g out 

and contaminating any fresh waters that might be i n that zone? 

A Yes, s i r . Our f i v e and a half inch casing — I should 

have brought out -- i s run to the surface, so we w i l l be i n j e c t i n g 

down t n i s f i v e and a n a i f . 

Q I s there cement i n the annulus between the f i v e and a half 

and the eight and five-eighths? 

A Ho, there i s no cement there. 

Q But there i s an open annulus between the two? 

A Yes, s i r . 
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29 
Q I f both of these s t r i n g s of cas ing i n t h a t zone should 

corrode and s t a r t l e a k i n g , what means of d e t e c t i n g t h a t l eak do yot 

have ? 

A I b e l i e v e the p o s s i b i l i t y of bo th s t r i n g s l e a k i n g there 

i s qu i t e remote. I f we are i n j e c t i n g under pressure , 1 am sure we 

could t e l l by our pressures i f t ha t was the case. Another way 

would be t o open up the annulus between the two and see I f we had 

any pressure or a vacuum t h e r e . 

Q, Where i s t h i s Saunders Pool w i t h respect t o the town of 

Eunice ? 

A The Saunders Pool i s I n the nor thwes te rn p a r t of Lea 

County. 

Q Where i s i t w i t h respect to l a t u m then? 

A I t I s approximate ly twenty m i l e s west and ten mi l e s south 

of Taturn. 

Q Are you aware t h a t there i s po tab le water i n the Santa. 

Rosa f o r m a t i o n i n c e r t a i n l o c a l i t i e s ? A Yes, s i r . 

Q I s I t your o p i n i o n t h a t the waters I n both the Santa Rosa 

and the Oga l l a l a w i l l be adequately p ro t ec t ed by t h i s casing p r o ­

gram? A Yes, s i r . 

MR. COOLEY: T h a t ' s a l l . 

MR. PORTER: Any f u r t h e r quest ions? 

Q U E S T I O N S B Y M R . F I S C E E R : 

Q Mr. Broschat , 1 d o n ' t remember i f you have been asked or 

i f you s ta ted - - you said there was a. s o l u t i o n gas d r i v e r e s e r v o i r 
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30 
i s t h a t co r rec t ? 

A I d o n ' t r e c a l l making t h a t s tatement . I b e l i e v e I s ta ted 

tha t the s o l u t i o n gas d r i v e i s probably the main producing mechan­

ism. However, we might have water i n f l u x l o n a l s o . 

Q Water d r ive? A We may have. 

MR. FISDILiR: Thank you . 

KR. BUSHHELL: I d o n ' t have any f u r t h e r ques t ions . I 

would l i k e t o submit a s tatement. 

MR. PORTER: Anyone else have any questions? The wi tness 

may be excused. 

(Witness excused) 

HR. PORTER: Did you o f f e r your E x h i b i t s ? 

MR. BUSHHELL: Yes, s i r . 

I would l i k e j u s t to remind the Commission t h a t t h i s appl ica­

t i o n i s , b e i n g a proposa l f o r a p i l o t water f l o o d program, i s ma.de 

i n hopes t h a t i t w i l l be success fu l and a lso to o b t a i n a d d i t i o n a l 

data and I n f o r m a t i o n as a. means f o r some f u t u r e program f o r second­

ary r ecove ry . T h a t ' s a l l I have. 

MR. PORTER: Anyone else have a statement? Mr. I r b y . 

MR. IRBY: The State Engineer o b j e c t s t o i n j e c t i n g of 

s a l t water not adequately p r o t e c t e d , p a r t i c u l a r l y I n the Oga l l a l a 

f o r m a t i o n . The evidence does net show t h a t the surface s t r i n g 

goes through the O g a l l a l a i n t o the Chalk B l u f f f o r m a t i o n . I t h i n k 

t h a t i s a necess i ty I n s o f a r as the p r o t e c t i o n of f r e s h -waters are 

concerned. I f e e l t h a t Amerada can determine whether or not t h a t 

D E A R N L E Y - MEIER & ASSOCIATES 
G E N E R A L L A W R E P O R T E R S 

A L B U Q U E R Q U E . N E W M E X I C O 
Phone CHope) 3-669] 

i 



31 

casing is set in the Chalk Bluff , and i f i t i s , then the State En­

gineer has no objection. 

MR. BUSHhELL:. May I ask t h e r e , t ha t i f we can s a t i s f y 

the State Engineer t h a t the method of t h i s complet ion w i l l ade­

qua te ly p r o t e c t the O g a l l a l a or any o ther f r e s h water sand tha t i s 

concerned, i f he w i l l be w i l l i n g t o withdraw h i s o b j e c t i o n . 

MR. IRBY: Yes. 

MR. PORTER: Anyone else have a quest ion? 

MR. CABAHISS: I am Rex Cabaniss w i t h S h e l l O i l Company. 

S h e l l operates t e n w e l l s on the Saunders Pool as ind ica ted , on appl : 

c a n t ' s E x h i b i t , the acreage o f f s e t t i n g the p i l o t f l o o d . We wish 

to go on record as be ing i n f a v o r of the a p p l i c a t i o n and respec t ­

f u l l y request i t s a p p r o v a l . 

MR. PORTER: Anyone else have a statement? I f there are 

no f u r t h e r s tatements , we w i l l take the case under advisement and 

recess u n t i l one o ' c l o c k . At t h a t t ime we w i l l take up Case li;.93« 
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