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MR. CATANACH: C a l l next Case 

8190. 

MR. TAYLOR: In the matter of 

Case 8190 being reopened pursuant t o the p r o v i s i o n s of 

D i v i s i o n Order R-7556, which order e s t a b l i s h e d speci a l r u l e s 

and r e g u l a t i o n s f o r the Bravo Dome 640-acre area i n Union, 

Harding, and Quay Counties, i n c l u d i n g a p r o v i s i o n f o r 640-

acre spacing u n i t s . 

I n t e r e s t e d p a r t i e s may appear 

and show cause why the Bravo Dome 640-acre area should not 

be developed on less than 640-acre spacing and p r o r a t i o n 

u n i t s . 

MR. CATANACH: Are there ap­

pearances i n t h i s case? 

MR. CARR: May i t please the 

Examiner, my name i s Wi l l i a m F. Carr, w i t h the law f i r m 

Campbell & Black, P. A., of Santa Fe. We represent Amoco 

Production Company. 

I'm appearing i n a s s o c i a t i o n 

w i t h Daniel R. Currens, a t t o r n e y f o r Amoco Production Com­

pany from Houston, who w i l l present Amoco1s case. 

MR. CATANACH: Are there other 

appearances? 

MR. CURRENS: Daniel Currens, 
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Mr. Examiner. 

MR. CATANACH: Thank you, Mr. 

Currens. 

MR. KELLAHIN: Mr. Examiner, 

I'm Tom K e l l a h i n of Santa Fe, New Mexico, appearing on toe-

h a l f of C i t i e s Service O i l and Gas Corporation. 

MR. BRUCE: Mr. Examiner, my 

name i s Jim Bruce from the Hinkle Law Firm i n Santa Fe, rep­

re s e n t i n g Amerigas, Inc. 

MR. SOMMER: Mr. Examiner, my 

name i s Kurt Soramer. I appear on behalf of Ross Carbonics, 

Inc. 

MR. HEFLEY: My name i s Jim 

Hefley. I appear on behalf of Amerada Hess Corporation, 

Tu1sa, Ok 1ahoma. 

MR. CATANACH: I'm s o r r y , I 

d i d n ' t get your name, s i r . 

MR. HEFLEY: Fief l e y , H-B-F-L-E-

Y. 

MR. CATANACH: Anybody else? 

How many witnesses are we going 

to have? 

KR. CURRENS: I've got one 

witness, Mr. Examiner. 

MR. CATANACH: One witness. 
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Does anybody else have any witnesses? 

W i l l the witness please stand 

and be sworn? 

(Witness sworn.) 

MR. CATANACH: Do you want t o 

put the map on the wa l l ? 

MR. CURRENS: I don't t h i n k 

i t ' s necessary, Mr. Examiner. I t h i n k the people t h a t are 

i n t e r e s t e d i n them have some copies a v a i l a b l e . 

This i s merely an o r i e n t a t i o n 

map, t h i s f i r s t p a r t i c u l a r map. The e x h i b i t s t h a t we w i l l 

be using are a l l e a s i l y lap size beyond — besides t h i s one. 

HR. CATANACH: Okay. 

MR. CURRENS: And perhaps while 

people are looking a t those e x h i b i t s , Mr. Examiner, I might 

j s u t go ahead and r e s t a t e , as you s a i d , t h i s i s a reopening 

of Case 8190, which was heard i n May — on May 15th, 1984, 

concerning r u l e s f o r the Bravo Dome Carbon Dioxide Area. 

Prom t h a t case Order No. R-7556 

issued and est a b l i s h e d on a temporary basis a Bravo Dome 

160-acre area and a Bravo Dorae 640-acre area, and set t h i s 

matter t o be reopened a t t h i s time. 

Since the engineering an a l y s i s 
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of drainage at the time of t h a t e a r l i e r hearing i n 1984 was 

p r i m a r i l y based on c a l c u l a t i o n s and modeling, the order i n ­

cluded a requirement t h a t a plan be furnishe d the D i v i s i o n 

f o r f i e l d t e s t i n g to demonstrate the drainage e f f i c i e n c y of 

we l l s located on 6 4 0-acre spacing u n i t s . 

Now plans t o accomplish t h i s 

were submitted and approved. Tests have been run, the i n ­

formation analyzed, and we're here today t o present you the 

r e s u I t s . 

Those t e s t s w i l l c o n c l u s i v e l y 

demonstrate 640-acre spacing i s proper. Our recommendation 

i s t h a t the temporary r u l e s t h a t were p r e v i o u s l y issued i n 

t h i s cause be adopted f o r the 6 4 0-acre area and be made per­

manent. 

JAMES W. COLLIER, JR., 

being c a l l e d as a witness and being duly sworn upon h i s 

oath, t e s t i f i e d as f o l l o w s , t o - w i t : 

DIRECT EXAMINATION 

BY MR. CURRENS: 

C W i l l you s t a t e your name, by whom you're 

employed, at what l o c a t i o n , and i n what capacity? 

A My name i s James W. C o l l i e r , J u n i o r . I 'tn 

employed by Amoco Production Company i n Houston, Texas, as a 
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Senior Petroleum Engineering Associate. 

Q Kr. C o l l i e r , have you ever t e s t i f i e d be­

fo r e t h i s body before? 

A No, I have not. 

Q W i l l you b r i e f l y summarize f o r us your 

educational and work background i n the f i e l d of petroleum 

engineering ? 

A Yes. I graduated from Texas A & M 

U n i v e r s i t y i n 1972 w i t h a Bachelor of Science degree i n pet­

roleum engineering. 

I was employed by Amoco Production Com­

pany i n 1972 and have worked f o r t h i s f i r m f o r the past f i f ­

teen years. 

I have worked i n various r e s e r v o i r engin­

eering p o s i t i o n s , handling primary, secondary, and t e r t i a r y 

o i l recovery engineering p r o j e c t s . I've also been assigned 

to various engineering supervisory p o s i t i o n s over the past 

ten years i n West Texas and i n Houston. 

Also I have been accepted as an expert 

witness by the Texas Railroad Commission i n the past. 

Q Mr. C o l l i e r , l e t me f u r t h e r ask you w i t h 

respect to the matter t h a t ' s before t h i s hearing today, have 

you had occasion t o make studies of i n d i v i d u a l w e l l p e r f o r ­

mance h i s t o r i e s and t e s t s t h a t were run i n co n j u n c t i o n w i t h 

the Commission order having t o do w i t h 640-acre drainage? 
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A Yes, s i r . 

MR. CURRENS: I submit Mr. Col­

l i e r i s — 

MR. CATANACH: Mr. C o l l i e r i s 

so q u a l i f i e d . 

0 Mr. C o l l i e r , l e t me d i r e c t your a t t e n t i o n 

t o what's marked as Amoco's E x h i b i t One, and t h a t ' s our only 

large e x h i b i t , a map, and ask you what t h a t d e p i c t s . 

A Okay. This nap depicts the Bravo Dome 

C02 Gas Area i n Nev/ Mexico. The map includes both the Amoco 

operated Bravo Done C02 Gas Unit and the C i t i e s Service 

operated West Bravo Dome C02 Gas U n i t . 

The Amoco u n i t i s o u t l i n e d w i t h the 

heavy, bold, s o l i d border. The C i t i e s Service West Bravo 

Dome C02 Gas Unit i s i n the cross hatched area i n the south­

western p a r t of t h i s map. 

Q Okay. I also see a dashed l i n e on t h i s 

map. 'What does t h a t depict? 

A That d e p i c t s the o u t l i n e of the 640-acre 

area as defined by the NMOCD f o l l o w i n g two hearings i n 1984. 

Q Those being the hearings t h a t Amoco had 

on 640-acres and the one t h a t C i t i e s Service subsequently 

had f o r 640-acre spacing. 

A Yes, s i r , t h a t ' s c o r r e c t . 

Q Okay. Just g e n e r a l l y would you describe 
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f o r us t h a t o u t l i n e t h a t covers the eastern side and the 

south and the nor t h a l i t t l e more? 

A Okay. E s s e n t i a l l y , the e n t i r e Amoco 

operated Bravo Dome C02 Gas Unit i s spaced on the 640 acres. 

Following the hearing 8190 i n May of 

1984, the order subsequent t o t h a t hearing e s t a b l i s h e d tem­

porary 640-acre spacing r u l e s f o r a period of three years 

f o r the e n t i r e Bravo Dome Unit Area, w i t h the exception of 

twelve townships i n the southwest p a r t of t h i s map. 

I f one were t o draw a l i n e north/south 

between Ranges 31 East and 32 East, t r a v e r s i n g across Town­

ships 18 North and 19 North, then you would have a p i c t u r e 

of what the 640-acre area was subsequent t o the Case 8190. 

Q Okay, and then the changes t h a t were made 

beyond t h a t were as a r e s u l t of the second hearing held by 

C i t i e s Service having t o do w i t h t h a t area. 

A Yes, s i r . 

Q A l l r i g h t , s i r . I f u r t h e r n o t i c e on t h i s 

map you have some colored symbols. Do they have s i g n i f i ­

cance? 

A Yes. There are two symbols on t h i s map. 

There are three orange dots. Those are the l o c a t i o n s of 

Amoco's long term flow t e s t s which were run t o help v a l i d a t e 

640-acre spacing was proper , and there are four green 

t r i a n g l e s . Those are the l o c a t i o n s of s h u t - i n pressure mon-
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i t o r w e l l s t h a t have not produced and the purpose i s t o see 

i n t e r f e r e n c e from the o f f s e t producing w e l l s i n the form of 

pressure response. 

Q Okay, anything f u r t h e r w i t h respect t o 

t h i s map? 

A No, s i r . 

Q Let me r e c a l l t h a t back at the hearing i n 

1984 we showed some long term flow t e s t s and those were 

t e s t s where production had taken place f o r some period of 

time, and t h a t production had been analyzed and I b e l i e v e i n 

two of those instances a p r o j e c t i o n had been made as t o what 

performance would be expected i f 160 acres or 6 40 acres was 

being drained. 

Is my memory c o r r e c t ? 

A Yes, s i r . Those are the two — two 

southernmost orange dots on E x h i b i t One. 

Q Okay, l e t ' s look a t E x h i b i t Two and t e l l 

nie what t h a t i s , please. 

A A l l r i g h t , E x h i b i t Two i s a repro d u c t i o n 

of the o l d E x h i b i t T h i r t e e n from Case 8190 held i n Hay of 

1984. 

Q And t h a t ' s the e x h i b i t t h a t was entered 

a t t h a t time and has to do w i t h one of these orange dots? 

A Yes. E x h i b i t Two i s the long term flow 

t e s t data and the p r e d i c t i o n s therefrom f o r Well 1934-201G, 
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which i s the westernmost of the two orange symbols on Exhi­

b i t One. 

Q The southern orange symbol. 

A Yes, s i r . 

C Okay, now there was another long term 

flow t e s t t h a t had p r e d i c t i o n s made at t h a t time. Do you 

nave a copy of the e x h i b i t t h a t we entered a t t h a t time? 

A Yes, s i r , E x h i b i t Three f o r t h i s case i s 

a reproduction of the o l d E x h i b i t Fourteen from the o r i g i n a l 

Case 8190. 

Q Now which orange dot i s that ? 

A That i s the easternmost of the two south­

ern orange dots, or Well 19 3 5-221G. 

Q And i t s i m i l a r l y made a p r o j e c t i o n as t o 

the r e s u l t s t h a t would be expected i f 160 acres was being 

drained or i f 640 acres was being drained. 

A That's c o r r e c t . 

Q Okay. That's been three years ago. Were 

those two t e s t s continued? 

A Yes, s i r . We continued the monitoring 

f l o w i n g t u b i n g pressure and r a t e performance on both of 

these w e l l s i n order t o v a l i d a t e our p r e d i c t i o n s . 

Q Okay, w e l l , l e t ' s look and see what a d d i ­

t i o n a l data we've obtained i n the i n t e r i m . 

I b e l i e v e E x h i b i t Four has to do w i t h 
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Well 1934-201G. 

A Yes. 

Q Let's look a t t h a t e x h i b i t . 

A Yes, s i r . This E x h i b i t Four i s again 

back on Well 1934-201G, which corresponds t o E x h i b i t Two, 

whcih I j u s t discussed. 

What I've shown here i s an updated 

performance. I f you look a t the middle t h i r d of t h i s graph 

you can see t h a t we have updated the f l o w i n g tubing pressure 

performance out t o a t o t a l t e s t period of about 1000 days. 

Likewise, we've updated the gas produc­

t i o n r a tes f o r t h i s w e l l the same time period of 1000 days. 

Q Okay, now you show on there the o l d r a t e 

p r e d i c t i o n you had down i n the bottom t h i r d of t h a t e x h i b i t , 

I b e l i e v e . I s t h a t what the dashed l i n e is? 

A Yes, s i r . The dashed l i n e i s the pr e d i c ­

t i o n of gas flow r a t e from t h i s w e l l t h a t was made back i n 

1984 . 

C And has production from t h a t w e l l been 

s u b s t a n t i a l l y d i f f e r e n t than the amount t h a t we had pr e d i c ­

ted a t t h a t time? 

A Yes, s i r , we have averaged — a c t u a l l y , 

since 1984 we've averaged roughly 2 - m i l l i o n cubic f e e t a day 

front t h i s w e l l as compared t o the 1984 p r e d i c t i o n , which was 

j u s t under 1 - m i l l i o n cubic f e e t per day. 
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Q Nov* what's the top t h i r d of t h i s p a r t i c u ­

lar graph, cumulative production? 

A The cumulative — yes, s i r , t h i s i s cumu­

l a t i v e production with the actual being the s o l i d , heavy 

l i n e , and the 1984 prediction being the dashed l i n e . 

Q The two dashed lines j u s t went together 

and the so l i d lines are what's actually occurring? 

A Yes, s i r . 

Q A l l r i g h t , then using t h i s additional da­

t a , were your old predictions s t i l l good? 

A No, s i r . 

Q So was i t necessary then to make a new 

prediction to match the actual production history that you 

have over t h i s more extended period of time? 

A Yes, s i r , that's correct. 

Q Do you have a prediction on t h i s p a r t i c u ­

l a r well? 

A Yes. Exhibit Five i s an updated predic­

t i o n using the same modeling technique that was used for the 

'84 prediction. 

Q Okay, l e t ' s j u s t discuss that for us, 

please. 

A Okay. Again, i f you look at the lower 

t h i r d of t h i s graph, the actual gas flow rate performance i s 

shown i n a l i g h t blue s o l i d l i n e . The model was updated — 
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w e l l , l e t me move to the next curve, i n the middle curve, 

you can see t h a t I've also superimposed ac t u a l f l o w i n g t u b ­

ing pressure performance and i f y o u ' l l look c l o s e l y , y o u ' l l 

see t h a t the red l i n e i n the middle t h i r d of t h i s graph 

o v e r l i e s the blue l i n e . The reason i t does t h a t i s because 

I chose t o i n p u t the a c t u a l f l o w i n g tubing pressure p e r f o r ­

mance from t h i s w e l l i n t o the model and i n s t r u c t e d the model 

t o p r e d i c t f l o w i n g tubing — excuse me, f l o w i n g gas rates 

from t h i s w e l l , and the match t h a t r e s u l t e d from t h i s model­

ing work can be seen i n the lower t h i r d ; i f you compare the 

s o l i d red l i n e t o the s o l i d blue l i n e , you can see t h a t we 

have a very acceptable and very v a l i d match of producing 

r a t e s . 

Q I take i t i n the upper t h i r d the blue 

l i n e i s the a c t u a l cumulative production t h e r e , too. 

A Yes, s i r . The — 

Q Okay, now i n a d d i t i o n t o those l i n e s 

there are some black l i n e s on t h i s e x h i b i t . What are they? 

A Those black l i n e s are the p r e d i c t i o n s 

t h a t we obtained by i n p u t i n g the same f l o w i n g tubing pres­

sure performance but yet i n s t r u c t i n g the model t o assume a 

160-acre drainage area r a t h e r than a 640 area. 

Q Okay, so you t e l l the model i t can't 

reach out past 160 acres and the black l i n e i s the r e s u l t 

you get. 
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A That's c o r r e c t . 

0 The bottom one i s f o r the rate? 

A That's c o r r e c t . 

Q And the top one would be the cumulative 

t h a t was associated w i t h t h a t r a t e . 

A Yes, s i r . 

Q Now, Mr. C o l l i e r , l e t me ask you i f — 

which one of those p r e d i c t i o n s most c l o s e l y f i t s the a c t u a l 

data, the 160 or the 640? 

A I t h i n k i t ' s obvious t h a t the 640-acre 

drainage p r e d i c t i o n more c l o s e l y f i t s a c t u a l performance. 

I f you look a t the cumulative p e r f o r ­

mance, the percent d i f f e r e n c e between the p r e d i c t e d cumula­

t i v e on 640 acres and the a c t u a l cumulative i s less than 4 

percent. 

Q A l l r i g h t , s i r , l e t me ask you i f based 

on t h i s work, i f you you have an opi n i o n as t o the drainage 

associated w i t h the production from t h i s w e l l ? 

A Yes, s i r . I believe t h i s p a r t i c u l a r w e l l 

i s d r a i n i n g 640 acres. 

Q Anything f u r t h e r w i t h respect t o t h i s ex­

h i b i t ? 

A No, s i r . 

Q Okay, we had two of those 1984 e x h i b i t s 

we were looking a t awhile ago, and I assume you've done sim-



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

18 

i l a r work on the second of those wells? 

A Yes, s i r , I have. 

Q Well, l e t ' s go ahead and look a t E x h i b i t 

Six, then, and t e l l tr.e about t h a t . 

A Again E x h i b i t Six corresponds t o E x h i b i t 

Three, which, E x h i b i t Six provides an update of a c t u a l f l o w ­

ing tubing pressure performance and gas flow r a t e p e r f o r ­

mance f o r Well 1935-221G, which i s the easternmost of the 

two orange dots on E x h i b i t One. 

Q And i s the setup on t h i s s i m i l a r to what 

we j u s t looked at before? 

A Yes, s i r . We are looking a t a c t u a l gas 

flow rates i n the s o l i d blue curve i n the bottom t h i r d of 

t h i s graph, and you can see t h a t the '84 p r e d i c t i o n was 

about 1 . 2 - m i l l i o n cubic f e e t a day, held constant, but the 

a c t u a l flow r a t e has been something on the average i n excess 

of 2 - m i l l i o n cubic f e e t per day i n t h i s w e l l . 

Q Okay, so again we have a s i t u a t i o n where 

we were able t o produce at a higher r a t e than we had used i n 

the e a r l i e r p r e d i c t i o n s . I take i t t h a t again necessitated 

a new match and p r e d i c t i o n system. 

A Yes, s i r . 

Q Okay, l e t ' s t u r n t o E x h i b i t Seven and 

look a t those p r e d i c t i o n s t h a t w i l l appear on t h a t one, s i r . 

A E x h i b i t Seven provides the updated pre-
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d i c t i o n . Again we have input the actual flowing tubing 

pressure int o our predictive model. Again the s o l i d blue 

curve i n the middle t h i r d of t h i s graph overlays the red 

curve. That is because we've input the actual flowing tub­

ing pressure measured on t h i s well and have instructed the 

predictive, model to predict gas flow rates from t h i s w e l l , 

using that flowing tubing pressure performance, and that 

prediction i s shown i n the s o l i d red li n e i n the bottom 

t h i r d of t h i s graph. 

Q Okay, that's the 640-acre prediction? 

A Yes, s i r . 

Q And there's a black l i n e i n the bottom 

t h i r d of that graph, as w e l l . That's the 160-acre predic­

tion? 

A Yes, s i r . 

Q Let me ask you, Mr. C o l l i e r , which i s the 

best match? 

A I think i t ' s obvious from looking at both 

rates, our history match performance as well as the cumula­

t i v e performance i n the upper t h i r d of t h i s graph, that the 

640-acre prediction more closely matches actual performance 

than the 160 does. 

Q Okay, again l e t me ask you with respect 

to t h i s p a r t i c u l a r w e l l , i f you have an opinion as to what 

area is being drained by production from i t ? 
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A Yes, s i r , I conclude without a doubt that 

t h i s well i s draining 640 acres. 

Q Anything further with respect to t h i s ex­

h i b i t ? 

A No, s i r . 

Q Okay, I notice that up at the northern 

end of the map v/e have one more orange dot. Is that another 

long term flow test? 

A Yes, s i r , i t i s . 

Q And do you have that one depicted on Ex­

h i b i t Eight? 

A Yes. Exhibit Eight i s the flow t e s t i n ­

formation gathered from Well 2233-321K. 

Q Okay, and that test ran for a much 

shorter period of time than the ones v/e j u s t looked a t , 

which were, what, about 1000 days. This is how long? 

A About six months, 180 days. 

Q About six months, so t h i s test was a r e l ­

a t i v e l y new but short term t e s t . 

A Yes, t h i s t e s t was i n i t i a t e d i n late 1985 

and concluded i n early 1986. 

Q Okay. You had from t h i s the same data, 

rates, and flowing tubing pressures, and did they allow you 

to make a prediction? 

A Yes, s i r , using the measured rates over 
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t h i s 180-day p e r i o d , we i n p u t those rates i n t o a model s i m i ­

l a r to the two we've p r e v i o u s l y spoken about, although using 

the a c t u a l r e s e r v o i r parameters inherent t o t h i s w e l l , and 

again have made p r e d i c t i o n s assuming a 160-acre drainage 

area and a 640-acre drainage area, and those p r e d i c t i o n s are 

shown as f l o w i n g t u b i n g pressure performance i n the upper 

p a r t of t h i s graph, the red l i n e being the 640-acre p r e d i c ­

t i o n and the green l i n e being the 160-acre p r e d i c t i o n . 

Q What's the r e l a t i o n s h i p or the comparison 

between the ac t u a l performance and those p r e d i c t e d p e r f o r ­

mances under d i f f e r e n t drainage radius? 

A The p r e d i c t i o n on 640 acres of f l o w i n g 

.tubing pressure i s a b e t t e r match w i t h a c t u a l than the 16 0-

acre p r e d i c t i o n i s . In f a c t , the a c t u a l f l o w i n g t u b i n g 

pressure performance i s even above the 640-acre p r e d i c t i o n 

f o r t h i s p a r t i c u l a r w e l l . 

Q I n d i c a t i n g drainage greater than 640, 

probably, from t h a t well? 

A I t i n d i c a t e s t o me t h a t i n a l l l i k e l i h o o d 

t h i s w e l l i s d r a i n i n g more than 640 acres. 

0 Okay, l e t me ask you i f there are any 

other c h a r a c t e r i s t i c s having t o do w i t h your p r e d i c t i o n s on 

t h i s 6-month t e s t t h a t you have seen on your 3-year t e s t s 

t h a t lend some v a l i d i t y t o the work on t h i s shorter term 

long-term f l o w t e s t . 
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A Yes, s i r , i n a l l the modeling work t h a t I 

have done and seen, the c h a r a c t e r i s t i c of these models i s 

t h a t the p r e d i c t i o n f o r 160 acres and 640 acres i s s i m i l a r 

i n a very e a r l y time period of the p r e d i c t i o n , approximately 

a t 60 t o 70 to 80 days, you s t a r t seeing a divergence of the 

two p r e d i c t i o n s , and t h i s has been a very common t r a i t . 

Q And you saw t h a t divergence on the two 

long term flow t e s t s t h a t we looked at — 

A Yes. 

Q — j u s t p r i o r t o t h i s one? 

A Yes, s i r . 

0 A l l r i g h t , s i r , anything f u r t h e r w i t h r e ­

spect o t t h i s e x h i b i t ? 

A Wo. 

Q Okay, I be l i e v e t h a t ' s a l l the long term 

flow t e s t s t h a t we had i n t h i s p a r t i c u l a r s e r i e s . There 

were the green t r i a n g l e s on the map. T e l l me again what 

those were denoting? 

A Those four green t r i a n g l e s denote the 

lo c a t i o n s of s h u t - i n pressure monitor w e l l s t h a t have never 

produced since the u n i t went on production i n 1984. 

Q Okay, i f I understand c o r r e c t l y , the 

green t r i a n g l e s are at the l o c a t i o n s of w e l l s t h a t have been 

s h u t - i n except f o r t e s t i n g purposes on completion, or 

something of t h a t nature, but when production s t a r t e d from 
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the u n i t they were not turned onto production even though 

a l l of t h e i r o f f s e t s and neighbors may have been. 

A That's c o r r e c t . 

Q Okay. Since these were s h u t - i n w e l l s d i d 

you have a data gathering program to go w i t h them? 

A Yes, s i r . We, w e l l , f i r s t of a l l , we ran 

i n i t i a l bottom hole pressure b u i l d - u p t e s t s on those four 

w e l l s and then subsequent t o the o f f s e t producers being put 

on production we have monitored the bottom hole pressure i n 

a l l f our of these s h u t - i n w e l l s on approximately a q u a r t e r l y 

b a s i s . 

Q Do you have a t a b u l a t i o n of the r e s u l t s 

of t h a t pressure monitoring? 

A Yes, s i r , E x h i b i t Nine i s such a 

t a b u l a t i o n . 

Q Okay, we have i n d i v i d u a l w e l l analyses 

and work t h a t ' s been done on each of these? 

A Yes, s i r . 

Q So we may want t o r e f e r back t o E x h i b i t 

Nine from time t o time, but why don't we move on and look at 

the i n d i v i d u a l w e l l t e s t s or s h u t - i n h i s t o r i e s of these 

w e l l s and see what they show us. 

Let's look a t E x h i b i t Ten, which I t h i n k 

i s a three p a r t e x h i b i t ? 

A Yes. E x h i b i t Ten i s a c t u a l l y i s three 
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Q Okay, what w e l l i s t h a t associated with? 

A This i s Well 1833-351G, which i s the 

southwesternmost s h u t - i n pressure monitor w e l l . 

Q Okay, what's the A p a r t of t h i s d epict? 

A This i s a p l o t of pressure versus time 

f o r t h i s p a r t i c u l a r w e l l . 

Q And i s anything else shown on there ex­

cept those actual points? 

A We — the a c t u a l p o i n t s are shown w i t h 

the blue X's. We have also constructed a 9-section model 

d e s c r i b i n g the producing system around t h i s s h u t - i n w e l l and 

the p r e d i c t i o n of pressure versus time i s shown as a r u s t 

colored l i n e t h i s E x h i b i t Ten-A. 

0 Okay. What's the B p o r t i o n f o r o r i e n t a ­

t i o n so t h a t we kind of get a l l of these i n mind? 

A The B p o r t i o n i s a p l o t of bottom hole 

pressure measured i n the s h u t - i n monitor w e l l versus the 

o f f s e t cumulative gas production volumes t o the s h u t - i n 

we 11. 

Q Okay, you've got another r u s t colored 

l i n e . 

A Yes, t h a t i s a p r e d i c t i o n from the same 

model as I showed you before on the Ten-A, j u s t showing d i f ­

f e r e n t parameters, those being pressure versus cumulative 
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production from the o f f s e t s . 

Q Okay, what's the t h i r d p a r t of t h i s e x h i ­

b i t ? 

A The t h i r d p a r t , E x h i b i t Ten-C, i s a tabu­

l a t i o n of the o f f s e t producer cumulative gas volumes on a 

w e l l - b y - w e l l basis. This p a r t i c u l a r w e l l only has two o f f ­

sets and I've shown a t a b u l a t i o n of a c t u a l production i n the 

model, cumulative p r c d u c t i o n , and then the l a s t column i s 

the percentage d i f f e r e n c e between the two. 

C Ckay. Now, i f I understand c o r r e c t l y , 

what you've done i s taken a model w i t h the center of i t 

being the s h u t - i n w e l l and modeled the — t h a t s e c t i o n t h a t 

t h a t ' s i n and the e i g h t surrounding s e c t i o n s , such t h a t you 

have a nine s e c t i o n block being the o f f s e t s t o th a t s h u t - i n 

w e l l , and then you have made pressure measurements on the 

s h u t - i n w e l l and you have model p r e d i c t i o n s of what should 

have happened. 

Mow i s t h a t g e n e r a l l y the scheme we're 

going i n t o here? 

A Yes, s i r , t h a t ' s c o r r e c t . 

Q Okay. Let me ask you what you see from 

t h i s f i r s t one. 

A I see no — no data on t h i s t e s t which 

can cause me to make any kind of engineering conclusion. 

Q Why i s that? 
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A Because the pressures measured bottom 

hole subsequent to the i n i t i a l bottom hole pressure b u i l d - u p 

t e s t run i n t h i s w e l l are s l i g h t l y higher than the i n i t i a l 

r e s e r v o i r pressures. 

C Looks l i k e we had a bad i n i t i a l pressure 

on t h a t w e l l , then, i s t h a t r i g h t ? 

A Yes, s i r , i t does. 

Q And t h a t makes t h a t one incapable of ana­

l y s i s , r e a l l y . 

A Yes, s i r , I would not use t h i s t o make an 

a n a l y s i s . 

Q W e l l , l e t ' s see i f we can f i n d one t h a t 

i s capable. 

Let's look a t E x h i b i t Eleven and t h a t 

s e r i e s . T e l l us which w e l l t h a t i s . 

A A l l r i g h t . Again, E x h i b i t Eleven has 

three p a r t s , A, B, and C. 

E x h i b i t Eleven-A i s a p l o t of pressure 

versus time f o r Well 1835-161M, which i s the southeastern-

most s h u t - i n pressure monitor w e l l . 

E x h i b i t Eleven-A again, as I mentioned, 

i s a p l o t of pressure versus time. 

Q Okay, and I n o t i c e t h a t the pressure has 

declined w i t h the passage of time. I take i t t h a t ' s been a 

period of production from the o f f s e t s . 
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A Yes, s i r , i t ' s about a 3-year p e r i o d . 

This w e l l has shown a d e f i n i t e d e c l i n e i n r e s e r v o i r pres­

sure. 

Q Does t h a t i n d i c a t e t o you a good match 

between your model and the ac t u a l pressure r e s u l t s t h a t you 

have measured? 

A Yes, s i r , I t h i n k i s a very v a l i d match. 

Q Okay, what about the B p a r t of t h i s ? 

A The B p a r t again p l o t s o f f s e t cumulative 

production versus pressure i n the monitor w e l l , the blue 

crosses being the a c t u a l p o i n t s and the model p r e d i c t i o n 

being the s o l i d r u s t colored l i n e . 

C How i s your match there? 

A Again I b e l i e v e the match i s very r i g o r ­

ous . 

Q Okay, and the C p a r t shows the production 

h i s t o r y . How many o f f s e t s does t h i s one have? 

A This w e l l i s o f f s e t a l l around so i t 'rr. 

got e i g h t o f f s e t w e l l s . 

Q Okay, and I b e l i e v e on t h i s you have the 

model pre d i c t e d production and the a c t u a l p roduction. How 

do those compare? 

A They compare very c l o s e l y . A c t u a l l y the 

percent d i f f e r e n c e between the p r e d i c t i o n and the a c t u a l 

cumulatives i s about one percent out of a t o t a l of roughly 7 
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BCF. 

Q Okay. Let me ask you, Mr. C o l l i e r , t h a t 

when you analyze t h i s one and you look at the pressure de­

c l i n e t h a t ' s taken place at t h i s w e l l l o c a t i o n , and the o f f ­

set p r o d u c t i o n , dc you have a conclusion as to whether or 

not the s h u t - i n w e l l i s being a f f e c t e d by the production 

from i t s neighbors? 

A Yes, s i r , I be l i e v e t h i s w e l l , because i t 

has shown a d e f i n i t e drop i n r e s e r v o i r pressure, has to have 

been a f f e c t e d by o f f s e t p r o d u c t i o n . 

Q Okay, i s i t your o p i n i o n t h a t production 

i n t h i s p a r t i c u l a r area i s evidencing 640-acre, or g r e a t e r , 

drainage? 

A Yes, s i r , I be l i e v e i t i s . 

Q Okay, we've got two more of these s h u t - i n 

t e s t s . Let's look at them, or d i d you have anything f u r t h e r 

on t h a t one? 

A Uo, s i r . 

C A l l r i g h t . Let's go to — what's the 

next one, the northeastern green dot, t r i a n g l e ? 

A Yes, the next s e r i e s of e x h i b i t s i s 

Twelve-A, Twelve-B, and Twelve-C. This d e p i c t s the s h u t - i n 

performance of Well 2034-201G, which i s the northeasternmost 

of the s h u t - i n pressure monitor w e l l s . 

0 Okay, why don't you j u s t run through the 
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A, B, and C pa r t s i n a s i m i l a r manner? We a l l know the X's 

are the ac t u a l and t h a t the — 

A Correct. 

Q — r u s t c o l o r i s the p r e d i c t e d , so what 

— j u s t t e l l us what we're seeing t h e r e . 

A Okay. Again i n t h i s w e l l , i t i s o f f s e t 

by e i g h t producers and i t has shown a d e f i n i t e decrease i n 

r e s e r v o i r pressure at the s h u t - i n l o c a t i o n , and t h a t ' s de­

p i c t e d on Twelve-*U 

Q Good match? 

A Yes, I b e l i e v e again t h i s i s a good 

match. 

Q A l l r i g h t , s i r . 

A E x h i b i t Twelve-B i s a p l o t of cumulative 

production from the o f f s e t e i g h t producers versus pressure 

i n the s h u t - i n monitor w e l l , and again we have a good match 

between the actual and the p r e d i c t e d . 

Q Okay. How d i d our predict e d and a c t u a l 

production compare? 

A Okay, out of a t o t a l cumulative o f f s e t 

production of about 9 BCF our p r e d i c t i o n was only one per­

cent d i f f e r e n c e from the a c t u a l . 

Q Let me ask you again w i t h respect to t h i s 

w e l l , the analysis t h a t you've made of i t , as to any op i n i o n 

you have w i t h respect o t pressure i n t e r f e r e n c e from i t s o f f -
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set w e l I s and what drainage may be being recognized by the 

s h u t - i n w e l l . 

A Since t h i s area i s spaced on 640-acre 

w e l l spacing and yet we've seen a d e f i n i t e pressure d e c l i n e 

i n t h i s w e l l , I conclude t h a t we are d e f i n i t e l y a f f e c t i n g 

t h i s w e l l on t h i s type of spacing. 

Q A l l r i g h t , s i r . Anything else w i t h 

respect to t h i s series? 

A No, s i r . 

C We have one more s h u t - i n s e r i e s of t e s t s , 

I b e l i e v e , and t h a t would be the northwestern of these 

w e l l s . That's E x h i b i t s e r i e s T h i r t e e n , A, B, and C? 

A Yes, s i r . 

Q How about discussing those i n a s i m i l a r 

manner? 

A Okay. This i s the pressure performance 

f o r a s h u t - i n monitor Well 2033-161G, which i s the 

northwesternmost of the four s h u t - i n pressure monitor w e l l s . 

E x h i b i t T h i r t e e n A again i s a p l o t of 

pressure versus time. This shows a d e c l i n e again i n 

r e s e r v o i r pressure measured a t the s h u t - i n w e l l over a 

period of three years. 

Again we have constructed a n i n e - s e c t i o n 

model and t h a t i s — again the p r e d i c t i o n i s shown i n the 

r u s t colored l i n e and again we have a very v a l i d match. 
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Q Okay, B part? 

A The B p a r t again i s the cumulative pro­

d u c t i o n versus pressure p l o t t i n g the o f f s e t cumulatives ver­

sus the pressure i n the monitor w e l l , and again we have a 

very v a l i d match between the a c t u a l measured pressure versus 

cumulative and the p r e d i c t e d . 

Q Okay. How many o f f s e t w e l l s are there? 

A This w e l l i s only o f f s e t on four sides. 

Q And how d i d the production and the pre­

d i c t i o n from those compare? 

A Well, as shown on E x h i b i t T h i r t e e n C, 

o f f s e t cumulative has been about 1.3 BCF from the four o f f ­

set cumulatives t o t a l and our p r e d i c t i o n i s less than 1 per­

cent i n there or o f f of t h a t a c t u a l . 

Q A l l . r i g h t , d e v i a t i o n . 

A D e v i a t i o n . 

Q Eet me ask you again your o p i n i o n w i t h 

respect t o your a n a l y s i s of the data on the 2033-161C t e s t 

l o c a t i o n as to whether or not you b e l i e v e 640 acres i s being 

e f f e c t i v e l y and e f f i c i e n t l y drained as evidenced by a de­

c l i n e i n s h u t - i n pressure in. t h a t w e l l . 

A I b e l i e v e since the w e l l s again i n t h i s 

l o c a t i o n are on 640-acre spacing, and t h a t we've seen a 

pressure d e c l i n e i n a s h u t - i n w e l l , t h a t we are e f f e c t i v e l y 

d r a i n i n g an area of 640 acres. 
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°- Okay, you've mentioned a time or two here 

t h a t w e l l s are on 64 0-acre spacing i n here and I take i t by 

t h a t you mean t h a t there's one w e l l per s e c t i o n . 

A Yes. 

Q Is the geometry of the w e l l l o c a t i o n s ab­

s o l u t e l y uniform and i n a g r i d so t h a t each one's e x a c t l y i n 

the same spot i n a l l of the sections t h a t we've been looking 

at? 

A uo, g e o m e t r i c a l l y there are s l i g h t v a r i a ­

t i o n s f o r various reasons. The w e l l s are not e x a c t l y one 

se c t i o n apart. 

Q Okay. Let's look a t E x h i b i t Fourteen and 

see i f we can get a l i t t l e b e t t e r understanding of t h a t par­

t i c u l a r aspect here. T e l l me what E x h i b i t Fourteen shows, 

please. 

A E x h i b i t Fourteen i s a schematic showing 

the f i r s t s h u t - i n pressure monitor w e l l and i t s o f f s e t s i t ­

u a t i o n . This i s the f i r s t one I discussed e a r l i e r , t h i s 

being Well 1833-351G. 

The s h u t - i n pressure monitor w e l l i s 

shown w i t h the ~ again w i t h the t r i a n g l e , and I've shown 

arrows w i t h distances from t h a t w e l l to the o f f s e t produ­

cers. 

Q Okay, I n o t i c e you have some con c e n t r i c 

r i n g s t h e r e . I t looks l i k e the center of the c i r c l e s i s the 
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A Okay, on t h i s graph — on t h i s p l o t I've 

superimposed the radius t h a t corresponds t o a drainage area 

of 640 acres, t h a t being the i n s i d e concentric r i n g . 

Also, the middle c o n c e n t r i c r i n g i s a 

drainage radius d e p i c t i n g a 960-acre area. 

And the outside r i n g i s the radius 

d e p i c t i n g a 1280-acre area. 

Q Okay, so i f I understand c o r r e c t l y , 

you're saying t h a t what i s seen a t the t r i a n g l e t h e r e , i f i t 

— i f — the w e l l s are located a c e r t a i n distance away are 

being a f f e c t e d by what has happened over t h a t d i s t a n c e , i n 

withdrawal. 

A That's c o r r e c t . 

Q Okay. I s there anything — i f I r e c a l l , 

you said you d i d n ' t r e a l l y see anything s i g n i f i c a n t about 

t h i s p a r t i c u l a r t e s t . 

A Yes, s i r . I made no conclusions from 

t h i s t e s t . 

0 Okay. Is there anything f u r t h e r w i t h 

respect t o E x h i b i t Fourteen? 

A No, s i r . 

Q Let's look a t E x h i b i t F i f t e e n . I b e l i e v e 

t h a t ' s the southwestern s h u t - i n w e l l . Do you have a s i m i l a r 

e x h i b i t there? 
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A Yes, s i r . E x h i b i t F i f t e e n again shows — 

i s a schematic showing the s h u t - i n pressure monitor w e l l and 

the o f f s e t t i n g e i g h t w e l l s i n t h i s case. 

Again I've shown the s t r a i g h t l i n e d i s ­

tances from the s h u t - i n pressure monitor w e l l t o each of the 

o f f s e t e i g h t producers. 

Q Okay, i n looking a t t h a t p a r t i c u l a r e x h i ­

b i t , the l o c a t i o n of the w e l l s and a s s o c i a t i n g t h a t w i t h the 

performance and performance p r e d i c t i o n s t h a t you had pre­

v i o u s l y shown, do you have a conclusion as to whether or not 

t h a t s h u t - i n w e l l i s being a f f e c t e d and whether or not 640-

acre drainage i s being demonstrated there? 

A Yes, s i r , I sure do. The — i f you look 

a t the bottom righthand corner of t h i s e x h i b i t , I've shown 

the o r i g i n a l r e s e r v o i r pressure measured i n the s h u t - i n mon­

i t o r w e l l and the Delta p or the pressure drop since we 

s t a r t e d production from the e i g h t o f f s e t w e l l s has been 35 

pounds. 

Looking a t the distances from the s h u t - i n 

pressure monitor w e l l to the o f f s e t producers, the c l o s e s t 

w e l l i s near, very near the 640-acre radius of a — a radius 

of a 640-acre drainage area. 

The second c l o s e s t w e l l i s a c t u a l l y even 

outside a 960-acre drainage r a d i u s . 

The remaining s i x o f f s e t producers are 
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w e l l even outside a 1280-acre radius of drainage. 

Q Okay, so i f I understand c o r r e c t l y , 

you're saying t h a t because you see i n t h i s s h u t - i n w e l l , 

which has never produced, a d e c l i n e i n pressure of 35 p s i , 

w h i l e the e i g h t o f f s e t w e l l s were on production, and a l l of 

those o f f s e t w e l l s are a t a distance t h a t i s equal t o or 

greater than a 640-acre drainage area, and r a d i u s , t h a t you 

b e l i e v e t h a t t h a t d e f i n i t e l y shows t h a t they're i n pressure 

communication and i n t e r f e r e n c e — 

A Yes, s i r . 

Q — t o t h a t s h u t - i n w e l l . Couldn't have 

come from anywhere else except the production — 

A That's c o r r e c t . 

Q — of those w e l l s . A l l r i g h t , s i r . Any­

t h i n g else w i t h respect to t h i s one? 

A Mo, s i r . 

Q Well, l e t ' s look a t the next one of 

those, please. 

A A l l r i g h t . E x h i b i t Sixteen i s a schema­

t i c of the s h u t - i n pressure monitor Well 2034-201G, which i s 

the northeasternroost s h u t - i n pressure monitor w e l l . 

Q Let rne j u s t ask you i f t h a t leads you to 

a conclusion having t o do w i t h the area a f f e c t e d by produc­

t i o n i n the v i c i n i t y of t h i s w e l l . 

A Yes. Yes, s i r , i t does. Again we've 
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seen a s u b s t a n t i a l pressure drop i n t h i s w e l l of 22 p s i from 

the o r i g i n a l of 385 p s i . 

The nearest o f f s e t producing w e l l to t h i s 

pressure monitor w e l l i s o f f to the east, southeast a l i t t l e 

b i t , a t a distance of 2,952 f e e t , which i s r i g h t on or very 

near the radius d e p i c t i n g a 640-acre area of drainage. 

Q Okay, so i t ' s your conclusion t h a t 2 2 

pound pressure drop, I b e l i e v e you s a i d , — 

A Yes, s i r . 

Q — and. the l o c a t i o n of a l l these w e l l s 

c u r r e n t l y supports your p r i o r conclusion. 

A Yes, s i r . With one w e l l a t 640-acre 

distance and the other seven o f f s e t s w e l l outside of the 

1280 acres, I conclude t h a t we're d r a i n i n g 640 acres as a 

minimum area. 

Q Let's look at the l a s t s h u t - i n t e s t . 

We'll mark t h a t E x h i b i t Seventeen. I b e l i e v e i t ' s the one 

w i t h four o f f s e t s . 

A Yes, t h i s i s Well 2033-161G. Again I've 

placed on t h i s p l a t the s h u t - i n pressure monitor w e l l i n the 

center and shown the s t r a i g h t l i n e distances t o the o f f s e t 

four producing w e l l s . 

Q Are any of those o f f s e t w e l l s w i t h i n the 

6 4 0-acre c i r c l e ? 

A No, s i r . 
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Q Are any of them w i t h i n the 96 0-acre c i r -

A No, s i r . 

Q Are any of them w i t h i n the 1280 c i r c l e ? 

A No, s i r , they're a l l outside the 12 8 0 c i r c l e . 

Q They're a l l even more remote than t h a t . 

A Yes, s i r . 

Q Did you see a pressure drop i n the shut-

i n w e l l ? 

A Yes, s i r , a 10 pound pressure drop. 

Q Do you be l i e v e t h a t t h a t w e l l , do you 

reach a conclusion based on these things? 

A I n t h i s p a r t i c u l a r l o c a t i o n we're d r a i n ­

ing an area probably even l a r g e r than 640 acres. 

Q Anything else w i t h respect t o t h i s e x h i ­

b i t , s i r ? 

A No, s i r . 

Q Mr. C o l l i e r , i n the data t h a t you've 

looked a t i n the long term f l o w t e s t s and the s h u t - i n t e s t s , 

I b e l i e v e there were seven w e l l s i n v o l v e d . I be l i e v e t h a t 

i n one of them you said the data was not subject to i n t e r ­

p r e t a t i o n , and I b e l i e v e you said the other s i x were. 

I n the an a l y s i s of t h a t data, have you a 

conclusion as to whether or not drainage, e f f i c i e n t drainage 
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i s achieved on 640-acre spacing as demonstrated by these 

t es t s? 

A Yes, s i r , I b e l i e v e 640 acres i s demon­

s t r a t e d . 

Q Okay. Do you have anything e l s e , s i r ? 

A So, s i r . 

Q Were E x h i b i t s One through Seventeen, i n ­

clu d i n g a l l of t h e i r l e t t e r e d p a r t s , prepared by you or un­

der your d i r e c t i o n and supervision? 

A Yes, they were. 

MR. CURRENS: I'd o f f e r Exhi­

b i t s One through Seventeen and a l l t h e i r numbered p a r t s . 

MR. CATANACH: E x h i b i t s One 

through Seventeen w i l l be admitted i n t o evidence. 

MR. CURRENS: That's a l l I 

have. 

CROSS EXAMINATION 

BY MR. CATANACH: 

Q Your performance curves, I was wondering 

what f a c t o r s go i n t o the c o n s t r u c t i o n of a model f o r the 

drainage areas, what type of i n f o r m a t i o n you used? 

A Well, we inp u t a c t u a l pay c h a r a c t e r i s ­

t i c s , p o r o s i t y measured from a l o g , a de n s i t y l o g . We inp u t 

p e r m e a b i l i t y measured from a bottom hole pressure build-up 
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or c a l c u l a t e d from a bottom hole pressure b u i l d - u p . 

"We then put, of course, pay h e i g h t , water 

s a t u r a t i o n , gas s a t u r a t i o n , r e l a t i v e p e r m e a b i l i t y data f o r 

two-phase f l o w , and we have p r e d i c t e d the performance of 

th a t w e l l be g i v i n g i t a no flo w boundary at e i t h e r 640 ac­

res or 160 acres. 

Q On your E x h i b i t Number Seven, I'm a 

l i t t l e c u r i o u s , on your f l o w i n g t u b i n g pressure you get a 

s u b s t a n t i a l drop and a t the same time you get a 

corresponding increase i n producing r a t e s . How does t h a t — 

how do you e x p l a i n t h a t ? 

A I bel i e v e a t t h a t time t h a t we performed 

a f r a c t u r e s t i m u l a t i o n on t h i s v/e 11 and a c t u a l l y improved 

i t s p r o d u c t i v i t y . I be l i e v e t h a t was a foam C02 f r a c . 

Q The a c t u a l production data on the lower 

t h i r d of t h a t E x h i b i t Number Seven — 

A Yes. 

Q — the f i r s t p a r t of t h a t , up to about 

400, or so, t h a t ' s a c t u a l , and than does t h a t go t o what? 

A Well, the e n t i r e blue curve i s a c t u a l . 

Q That's a l l a c t u a l . 

A The only — the reason i t ' s d i f f e r e n t i s 

the f i r s t 400 plus days i s presented as d a i l y , d a i l y r a t e s , 

and then the data from 4 00 t o the end of the a c t u a l data i s 

j u s t smooth, but i t ' s s t i l l r e f l e c t i v e of a c t u a l measured 
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f l o w i n g r a t e s . Just f o r ease of p r e s e n t a t i o n and f o r ease 

of i n p u t i n g i n t o the model we smoothed the data, and t h a t ' s 

what t h a t represents. 

Q Mr. C o l l i e r , how uniform are your 

r e s e r v o i r c h a r a c t e r i s t i c s i n the area of a l l the t e s t wells? 

Are they p r e t t y uniform as f a r as — 

A I can — 

Q — pay t h i c k n e s s , and p o r o s i t y , 

p e r m e a b i l i t y ? 

A They're — I guess they're uniform. 

They're whatever we measured a t t h a t l o c a t i o n . I t h i n k pay 

thickness i s t h i c k e r from the two southern flow t e s t w e l l s 

and t h i n n e r f o r the northernmost w e l l , but I know p o r o s i t y 

i s very comparable, w i t h i n the range of 18 to 22 percent f o r 

the three flow t e s t w e l l s . There i s some d i f f e r e n c e i n pay 

thickness going from the northern w e l l s t o the southern 

we11s. 

0 But not exceedingly — w e l l , how 

s u b s t a n t i a l would the d i f f e r e n c e be? 

A Well, i f you look a t E x h i b i t Seven, I've 

got the a c t u a l model parameters. Pay height there being 163 

f e e t . The pay h e i g h t , i f you look a t E x h i b i t Five f o r the 

other southernmost flow t e s t w e l l was 104 f e e t , and the pay 

height f o r the northernmost w e l l was i n the order of 50 t o 

60 f e e t . 
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Q Mr. C o l l i e r , are there areas w i t h i n the 

un i t where the — where these characteristics are substan­

t i a l l y d i f f e r e n t from the ones i n t h i s area here? 

A Well, I've r e a l l y only studied the area 

of production, which i s the east central part of the u n i t . 

I personally have not done a geological 

study to determine any differences i n pay heights or perme­

a b i l i t y . The area of my study has been confined j u s t to 

where we have production and I can only speak to the numbers 

that I've j u s t given you. I don't know how varied the pay 

is in the rest of the u n i t . 

Q So you can't r e a l l y say for sure that 

t h i s area is t o t a l l y representative of the whole u n i t . 

A Well, I can say that i t i s representative 

of the area that i s currently spaced on 640 acres. We, by 

necessity, had to l i m i t our data c o l l e c t i o n to areas where 

we had production? where we had a c o l l e c t i o n system; where 

we had a way to measure i t ; and where we could produce the 

gas and c o l l e c t i t and measure those rates. 

So obviously, i t had to be li m i t e d to 

that area i n the east central part of the u n i t , but from 

that data I think there's enough of a widespread data i n 

that area to make the conclusions that I've made; that the 

640-acre temporary spacing area i s spaced c o r r e c t l y . 

Q Mr. C o l l i e r , how accurate are the bottom 
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hole pressure gauges? You've got some pretty small d i f f e r ­

ences i n pressure, 10 pounds, are those gauges accurate 

enough to — so that they're — 

A Yes, the stated accuracy of those bombs 

is one-half of a psi per 1000 p s i . 

MR. CATANACH: Are there any 

other questions of Mr. C o l l i e r at t h i s time? 

I f not, he may be excused. 

MR. CARR: I'd l i k e to close, 

i f I may. 

MR. CATANACH: Go ahead. 

MR. CARR: May i t please the 

Examiner, i n 1984 Amoco came before the Commission reques­

t i n g 640-acre spacing for the Bravo Dome Area. 

By Order R-7556 the Commission 

approved temporary 640-acre spacing for a portion of the 

Bravo Dome Unit Area, and t h i s approval was given a f t e r an 

extensive, opposed hearing, i n which Amoco presented a large 

volume of engineering and geological data. 

The order didn't only create a 

640-acre area and provide for temporary spacing, but that 

order also required for Amoco to come back and submit a plan 

that was acceptable to the Director that would demonstrate 

the drainage e f f i c i e n c y of wells located on 640-acre spacing 

un i t s , and i t required that that plan shoud include exten-
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give shut-in periods for one or more wells w i t h i n the un i t 

area. 

Amoco came forward with a plan. 

The plan was amended. The plan was approved by the Director 

and the data you have been given today i s the r e s u l t of the 

additional study and data c o l l e c t i o n that was performed by 

Amoco i n response to the Commission's d i r e c t i v e , and we be­

lieve now that the record i s complete i n t h i s case. The 

data that we developed during the l a s t three years, not only 

the long term flow t e s t s , but also the information we've ac­

cumulated from pressure shut-in monitor wells, t h i s data 

c l e a r l y and absolutely confirms with actual reservoir per­

formance the calculations and modeling work we had done. 

Now that the record i s complete 

we think i t i s clear that the most e f f i c i e n t and e f f e c t i v e 

way to produce the Bravo Dome 640-acre area i s on 640-acre 

spacing. 

The e f f i c i e n c i e s that w i l l re­

s u l t are consistent with conservation p r i n c i p l e s . They w i l l 

prevent waste. Thay w i l l protect the c o r r e l a t i v e r i g h t s of 

a l l i n t e r e s t owners i n t h i s portion of the Bravo Dome and we 

therefore ask that the. temporary rules be made permanent. 

The order that created tempor­

ary rules provided that they would be e f f e c t i v e for a three 

year period of time from June 19, 1984; therefore, to avoid 
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any gap i n the rules for the 640-acre spacing area, v/e re­

quest that your order be expedited and request that an order 

be entered on or before June 15 making permanent 640-acre 

spacing for the Bravo Dome 640-acre spacing area as defined 

by Order R-7556. 

MR. CATANACH: Anything else i n 

t h i s case? 

I f not, i t w i l l be taken under 

advisement. 

(Hearing concluded.) 
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C E R T I F I C A T E 

I , SALLY VI. BOYD, C.S.R., DO HEREBY CER­

TIFY the foregoing Transcript of Hearing before the O i l Con­

servation Division (Commission) was reported by me; that the 

said t r a n s c r i p t i s a f u l l , t r u e , and correct record 

prepared by me to the best of my a b i l i t y . 

I do here-:*)' caa i f / that fhe foregoing ?f 
a Cdnc-'s e :c:-wc ofthe proceedings in 
he examiner hearing of Cass No. < P / ^ , 
heard by u,e on / W _ 1 9c? ? . 

Oil Conservation Division 
Examiner 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

$1*18 OP mi HBXIC0 
mtmr km mmmh$ wmmsmm 

OIL CO8SERVATI0W DIVISION 
STATE mm art ten BLDG. 

SAMTA FB, NE« WgJCICO 

16 May 1984 

cosmissio** KSARIPG 

VOLUME t OF TWO VOLWES 

is t m mmm OFt 
Application of Amoco Production CASE 
Company for temporary special 3190 
spacing rulas. Onion, Harding, and 
Quay Counties, Hew Mexico. 

BEFOREs Cowmisaioner Jo# Ramey, Chairman 
Commissioner Koll^y 

?BA?l$CP.tl»T OF HESMUHG 

A 9 P K A R A S C E 8 

For the o i l Conservation v;. Perry P«arce 
Division: Attorney at Law 

Imqml Counsel to the Division 
Stat© Land Office 81d§. 
Santa Fe, «*tw Mexico 87501 

For t n * Applicants Clfdn A. Mote 
Attorney at Law 
Rr,oco Production cotsnany 
P. 0. Box 3092 
Houston, Texas 77253 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

U P U R H C 8 I 

and 

William P. Carr 
Attorney at Law 
CAHFB&LL, SYR£ * BLACK P.A. 
P. 0. So* 220% 
Santa Fa, New Mexico 67501 

Por A*s«rî asi Owen M. Lopez 
Afetornay at taw 
HINKLE LAW flftf! 
P. O. Sox 2068 
Santa Pe, f?«w Maxico 87S01 

For Cities Service: «?. Thomaa Kellahin 
Attorney at Law 
gtLLAHIH tt IRLLABIM 
P. O. Sox 2265 
Santa F©, Mexico S7501 

For Sn«r«y-A6f(X Pro­
ducts, Inc.* Srneat L. Padilla 

Attorney at Law 
P. O. Box 2523 
Santa Pa, Haw Maxico 87501 

For Ross Carbonics: Arthur Jaramillo 
Attorney at Law 
JONES, GALLEGOS, SNRAO 
WERTHEIM 
P. 0. Box 2228 
Santa Fe, Haw Mexico S7S01 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

STATE OP mm Ksxtco 

OIL COMSSRVATIOR JMVfSlOH 
STATE LAtf© OFFICII HUTO. 

mmA m, nm mmtm 

u my n$4 

COKMISSIOK mmtm 

mmm i OF THO mmmts 

m twt MATHSR OP* 

Application af A*soco fro^uction CASK 
Company for temporary special 8190 
spacing re laa. Union, Harming, and 
Quay Countlaa, *i#w Mmxioo. 

BEFORE * Co^lss ioner Jo# fS«*M*y, Chairman 
Coetsaisaioiiar ft£ E«l.l»y 

TRA**SCf?IFT OF tfEAJtlltG 

U H A B * 8 C E S 

Por the Oii Conservation *»', P«rry faarc* 
Division* Attornay at Law 

L«$al Coum*® i to t h * Uiviaion 
stata hmm4 Offica 814$. 
Santa r*> n«fw tsa-xico S7S01 

For th« Applicant* Clytfa A, $&>t« 
Attornay at Law 
Amoco Fro«Syetion Company 
F, ©, Boat 3092 
Hounton, Teiea* 772S3 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

3 

AftOQK&iT P0« CONSOLIDATION SY MR. Rf&LA&Iff 9 

AftGOMJKMT St KR. X0 

AltGVMKRY «V HR. «©T« I I 

ARatmiffY m n n , xKixAtus 13 

KQLZMG m m. R&KSY 14 

Btnmmm m m. m*m 14 
MOTIOVI BY *R. PAdl&LA I t 

SYAYEHRflf RY WU JARAIilLLO I f 

STAYCIflEMY BY W l . LOPES I f 

SYAYSKCMT SY MR. MOY8 20 

8YA?£K£«* BY MR. LOPE? 51 

«TAYt«8»T BY KR, fCBLLAfflff 21 

SYAYH^YKT HY MR. C*RR 23 

SYAYRWOtT BY Ml* PADILLA 24 

STAYimKttY BY HR. LOfgf 24 

RtfLXttS BY HR. RAMEY 25 

JAMES C. ALJ.EM 

ftiraet Examination by Mr, Mot® 25 

Crosa Examination fey l t r , L**p»* 3§ 

Crosa Examination by Mr* f a c f l l l a 4S 

Crosa txaaslnat ion fey Mr. J a r a ® i l l © SS 

8*cr©«a Examinat ion by Mr. Lop** i $ 

Questions fey ltr. Jonnaon gjt 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

4 

Ouaationa by Mr. St*«*-t« 70 

Ct&m «xa»ination by Mr, raarc* 74 

Cr©«« ixassi nation by Mr. fallaJiin ?5 

Becrosa Examination by Mr, Papilla ?7 

M I Q C S MAY 

f>lr*at Kxa&ination fey Mr. Mot* 98 

Croaa Examination fey ifr. Lofs«« 103 

€r©«« Rxaatination by Mr, Padilla 105 

Cross Examination by Mr, Jara^illo 113 

Cross gxawination by Mr, Saaasy 117 

Cro*« Examination by Mr, £«*lahi» tl$ 

^«^ir#et Yxaani nation by Mr, Hot* 181 

LARRY 6K8VR*ft0 

Dlract B*a»ination ny Mr. not* 122 

Cr©8* Examination hy Kr, Looax 146 

Cross Examination by Mr* Camilla 161 

Croas fxasiination toy Mr, j?*ra»ill© 1?€ 

Croat Examination by Mr. grail ah in iSS 

DAKI8L. 8. WTYBR 

©tract Examination by Mr. Radiila 194 

Cross Examination by Hr. Carr 21? 

Croaa Examination by Mr. fUfellahin 22$ 

Rao'iract examination by Mr. Padilla 238 

Cross Examination by Mr, Ra»*y $40 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

S 

Ctms Examination fey Mr. Lops* 24© 

MORRIS Y€>f??£S 

Direct Examination by «r» Jamni l io 242 

Cross Examination ny Mr. Lop«i 7^1 

SYRYBftEMT S¥ MR. JS2 

SYAfEMEWY 8Y MR. BftDILLA 2€® 

$tmmmt m MR. JARAHIL&O UI 

&tmmm? m RR. XKU^NIM « 7 

STAY-&MMT MR. CARS 271 

ftXffXfttYS 

A»oc© I n h i b i t On®, Mao 2f 

Amoco i x h i b i t two, Mat 3» 

A«oco Rxhlbit Yhrae, Schawt&tic 31 

Assoc© Exhibit Po»r, Calibration 92 

Amoco Exhibit Fiv«, Cross Suction A-** f i 

A»oco Exhibit Six, Crosa Saction R-B* f$ 

ASJOCO i x n l b i t s#ven, Crosa faction €~C* 9$ 

Asaoco .exhibit Sight, Croaa Saction i>~r#* 101 

Aisoco Exhibit Hin«, Graph 12*% 

Assoc© Exhibit fan, Graph %M 

Amoco Exhibit Elavon, Graph • 130 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

hmca Sxbifeit iv* ive. Graph o e 

Aaoeo Exhibit Thirteen, Graph 133 

A»oco gxhibit F©yrt*s«n, <5r«ph 131 

Aaioco ixhitoit Fifta>*n, Plot 1SS 

A«oco Exhibit Sixteen, Plot 13€ 

km&ct, Exhibit S0v*mtm®nt Or i l l i iMj P r o f i l * 117 

Amoco Exhibit t i g h t e n , tarUUiMj P r o f i l * 138 

Assoc© Exhibit iSiiMsta^n, Cotftpariaon I 3 i 

Amoco Exhibit Twenty, Tabulation 140 

A®oco i x h i b i t f*Mty-oBt , Dlafraisa 141 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

7 

mn. RAMEY* can c««« «ito. 
MR. P1ARCE* That caa* i s on 

tlwe *j*$ilicati0-a of ABOCO Prod*»«ti©ft coapany for temporary 

special spacing rulos, Union, Harding, and 0uay Counti*a# 

N«w Mexico. 

MR. RAMBUS Ar® th«r<s any ap­

pearances in thi* cat®? 

if!?. CARR* May i t please the 

Commission, wy nam ia Lillians P. Carr, with th© law firm 

Campbell, Byrd and Black, S*. A., ef Santa f*«, appearing on 

behalf of AIBOCO Production Cosafsany. 

I*a appaarlnf in association 

with Clyda A. ifote, a »eish«r off t£t« Texas »ar, attorney for 

A*oco Product ion C©«soany trem ftoaaton, who will present the 

caaa for Assoc©. 

MR. mhhh®Wt nt. Chairman, 

I*« To* Kellahin of Santa Fa, Me*r Maxico, appearing on ba­

nal £ of Citiaa Service Oil and aaa Corporation. %fe are a 

working interest owner in tha fisravo tmmm Unit. 

In addition we're the applicant 

in the atibaeqmnt ©aaa on tha docfcet, which is mmbered 

8191, and we*d requ<s»t at thia ti«« that the casoe be conso­

lid a t e for testimony but that at tha conclusion of tha cas* 

separate orders be entered. 

MR. tiORISt Mr. Cha i risen, ay 

naase ia Owen Lonas with tha Hinkle Law Pins of Santa Fe, Hew 
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Mexico, appearing on bene 11 of Americas and with respect to 

the consolidation of the two cases, we would strenuously ob­

ject, We feel they are two separate pools and two separate, 

distinct reservoirs. 

Our concern is that cities Service is 

foihf to attempt to bootstrap their case on the evidence 

beiitf presented by Araoco with respect to drilling* m i l in-

for«ation, a l l with respect to wells far restored it®® their 

area» 

in addition, as we understand the appli­

cations, we understand that AMOCO i s only as&ino for special 

pool rules for the Twbfe formation under <40*«er« spaces. 

The Cities Service application is net so limited and in­

cludes also the Santa Rosa and Glorieta* This i s sowefehinf 

w« can work out or I*d like to have at least explained, and 

we wowId hope that the two cases would not fee consolidated. 

mm are here to protest both applications. 

Mm. SAMEYi Any other appear­

ances? 

MS. PADILLAs Mr. Co«mission«ar, 

Rjy name ie trneat L. Padilla, Santa Fe, Mew Mexico, T'm.ap­

pearing on behalf of Energy-AGRI Products, Inc* Me are ap­

pear ine to protest Case number SI90, 

MB. RAMiyt Thank you, Mr. Pa­

di l l a . 

Mt. JAftAKXLLO* Mr. Co^eiis-

sloner, mv n&tm la Arthur t.. jaraMillo with the— t lx»—of-
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•Jones, Gallegos, Snaad and Wertfteim I n Santa f e , and I aw 

here appearing on heha1f of 8os« Carbonic* i n opposi t ion to 

the Amoco a p p l i c a t i o n . 

I would j o i n Hr. top®2* opposi­

t i o n to consol idat ion of those two cases. 

ME. RAMEY* Any other 

appearances? 

m . m t J j m m t Mr. Chairmen, 

J *d l i k e to argue the motion f o r conso l ida t ion , i f t ha t ' s 

appropriate a t t h i s tisse. 

MM. fUM*E1ft you nay proceed, 

Mr. Ke l l ah in . 

MR. m a j m i u t nr* CtutirMii, 

i t ' s wy understanding that the Cities- Service application 

proposes to do the identical same thiw* as tne Awoco 

application, in that the vertical l i m i t s of the proposed 

spacing area are the Tubb formation; tnat we propose $48~ 

acre spacing in what we w i l l characterise as the West Bravo 

tmmmt that we w i l l request wall locations $50 feet from the 

outer boundary of a section, which w i l l conform to tha 

identical application for special rules as Amoco has f i l e d . 

We believe tnat our evidence 

w i l l demonstrate that the West Bravo Dose is a natural 

geologic extension of the big Brave some Onit operated by 

Ateoco, and tnat after proof is presented you*11 find that 

there is no reason to treat these as separate pools. 

*e believe that w i l l faciiitata-
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a decision by the CoMGission to neve the testimony taken 

with regards to the entire Bravo Dome as opposed sittply to 

that portion operated by Aeoeo and that portion involved in 

tne Cities Service application. These projects are immed­

iately adjacent to each other. The request by ABOCO i s out­

lined on their proposed exhibit in the yellow. The area 

proposed by Cities Service is this area defined down here to 

the south and west* 

*fe believe that i t w i l l f a c i l i ­

tate the hearing, i t w i l l save the Co»»ission*s ti«e» to 

hear both cases as a consolidated (setter and we would so 

#©ve. 

m , wtw&yt Mr. Lopes* 

MR. LOPIIJ »r. Chairman, as 

you undoubtedly are aware Acserigas ha® been the operator of 

C02 wells for m&ftf years, which ere located on the leases 

froat the 8itchell-Libby Kanchee* 

In previous discussions with 

Mr. Kota representing Aaoco, i t i s clear that the applica­

tion of A«oco in this case i s exelwdiaf the existing wells 

on the Mitchell and Mbby Benches a® a separate pool and 

which ' have been d r i l l e d on 160-acre spacing, which is the 

statewide rules, and which we continue to support. 

In t his l i ^ h t and in l l f h t of 

the fact that i t i s our grave concern that both these appli­

cations represent an e f f o r t to force Ajeerlgas* interest® i n ­

to the «nit, once where we did not voluntarily jo i n the unit 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

u 
and where the unit has already in Amoco*s case been approved 

and in the Cities Service now ce»iag before the Copies ion, 

i t appears clear to us that this i s sjolnf to be an e f f o r t by 

Cities Service, without any other evidence i n the record, to 

clearly bootstrap i t s e l f with the evidence presented by Asao-

co with respect to production at the eastern boundar ic-s ot 

the unit many «iles removed frost the Cities Service area of 

concern. 

In any event, i f our objection 

is not adopted and the cases remain separate, 1 think i t i s 

only r i f h t and proper that any evidence presented by A«»oco*s 

witnesses not have any bear ine. whatsoever on the Cities Ser­

vice application that their application would have to stand 

alone. 

KS.* ftAJf&rs fh«h& you, Mr. 

Lopes. 

MU MOTEi Ray i t please the 

Commission, while 1 have $reat sympathy and admiration for 

Cities Service and To® Kellahin, I don't believe the two 

cases should be consolidated for purposes of t r i a l or for 

purposes of an order. 

1 believe they're at different 

stages. He have a unit approved, which they do not, I be­

lieve that i t would merely cotapiicate Aisoeo's case to have 

Cities Service ia i t for the purpose of taking testissony or 

any other scatters, 

1 suggest that we re«aln on 
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separata dociteis, separate hearings, separate decisions m$ 

orders, 

MIU RaNRYt Tnanfe you* Mr. 

Mote * 

Ml. PEARCE* Excuse me. Hr* 

Paaiila, when yuu entered your appearance, do 1 understand 

that your cl i e n t objects only t© the Assoc© application? 

MR. PADli&A* that's correct, 

i f nothing else i t going to tee presented that woul«f have the 

effect «- well, i f there was soma ieftonetrative evidence 

presented at hearine that wouid t i e i n Cities Service to the 

Aooco application then i t would be hard to separate both of 

the cases. 

My clients own interest inside 

the Bravo Borne Unit and to that extent I don't think I can 

claim to the Cities application. 

m . PRAHCEs nr. Jaraaillo, i f 

1 way ask yoa the same -guest iom Do I understand that floss 

Carbonic objects only to the Ataoc© application in this mat­

ter? 

Hft. JARAtflL&O) Mr. Pearce, I 

believe we are i n pretty such the seme position as nr. Pea* 

i l i a just related with respect to his c l i e n t , Our interests 

f a l l within the outer boundaries of the Bravo noise Unit, a l ­

though our leasehold interest are uncossiaitted to that unit. 

To the extent that Cities Ser­

vice intends to adopt and rely upon the evidence presented 
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oa behalf of Amoco, than 1. again, I believe it's difficult 

to separate i t oyt i f they are proposing that ae part of 

their own application which of necessity «eens the granting 

of Amoco, then we would oppose i t to thst extent, 

mn. PSAKCKi Thank you, s i r . 

m. KELXIAHIH J Mr. Chairman, 

might I close debate on my motion? 

Hit* RAMEYi Ves, s i r . 

m . XSLLABlMt Mr. Chairssan, 

the opposing parties to the consolidation of the hearings 

are focussing their attention on their various interests 

within the Bravo Do«e. 

Me think that is a isatter that 

is isuaaterial to the subject before the Coesaission. We be­

lieve that the subject matter of both applications deals 

with the appropriate spacing that oaeht to take place in 

that area that's geologically defined as the aravo DOM* Re­

servoir, and whether or not those interests differ froa the 

west side of the unit, from the aiddle ot the unit or the 

east side of the anlt, certainly should »ake no difference. 

Th« decision here today is to 

determine what is the appropriate area to space, f i r s t of 

a l l . Yeu have to determine what the geologic evidence 

demonstrates to be a reasonable configuration for the pool, 

iftew that is a decision that is different fro* what the ac­

reage ought to be included or excl»ded frost an Individual 

anlt operated by whatever operator. That's the f i r s t ele 
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stent of proof, ia what is tha geologic boundary. 

ste believe that oar evidence 

w i l l demonstrate to you that there i s no caolagic reason to 

separate a r t i f i c i a l l y the west f r o * the east and that those 

area® aught to be spaced upon the sassa spacing pattern. 

I t s«es!es to ate to be a waste of 

tlSM» to- taae a §iven area and hear a hearing on how that 

ought to be spaced, another hearinf over her®, and here and 

here, when the whole .point of the discission i s how to space 

the entire geelofic area. 

And we would request that for 

that purpose th® cases be consolidated. 

m . mnmt Mr. Kellahin, l*m 

going- to deny your isotion for consolidation of the hearings 

and we'll hear Case 8190 at this time. 

You may proceed, &r. note. 

MR. MQTRs stay i t please the 

Coeasissloa, 1*4 like to make an opening statement. 

m. mnmtt you ®ay. 

MM. MOTCt This is the applica­

tion of Aisoco Production Company 1 for temporary special 

spacing rules, X esipnasiae the word *te®porary*. 

This i« for the Bravo ®mm CO! 

Qm« Unit Area and i t ' s to include everything within the 

outer boundary. 

ne*re asking for 64G-ecr* 

apacin^ with specified well locations within each -one of 
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those *4©«acre tracts. 

lew I emphasited the word *t«ia-

porary* because tu my opinion that has a definite flashing as 

opposed to permanent. Temporary roles are applicable and 

appropriate in instances where de f i n i t i v e data is not avai l ­

able, conclusive proof is not available, and that i* an i n ­

stance such as we have here where production has not — has 

barely coawienced. We have no production history in order to 

completely, conclusively show you what we're coin? to show 

you this morning. 

We d© feel like that there is 

some risk , however, that the f i e l d w i l l be d r i l l e d too 

densely on $0€ acres — 160-acre spacing unless so»ethinc i s 

done at this tisse to control the d r i l l i n g of a well. 

He feel like there w i l l prob­

ably be too tmny unnecessary wells d r i l l e d and to be able to 

9lve you so«e conclusive proof as to what is necessary to 

properly develop the f i e l d we need this production history. 

J*ow, i f we have — i f the 640-

acre application is granted and the production history wan-

dates so»>etnin<j also, sucn «« the fact that smaller spacing 

is in'order, then the unit * i * e can at that fcisie be reduced 

i f 640 acre® are not appropriate* Additional wells can be 

d r i l l e d and as we a l l know i t ' s very d i f f i c u l t to u n d r l l i 

wells. 

We*re f b i i i f to have three w i t ­

nesses, wa'ro <?aing to have J i * Allen f i r s t , who is <;oin$ 
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t o be an engineering witness who i s going t o give an over­

view of our proposal. He's going t o t e l l you t h a t produc­

t i o n has commenced, t h a t there's a need t o p r o t e c t the 

r i g h t s of unsigned t r a c t s ; t h a t there's a need t o maximize 

d e l i v e r a b i l i t y w hile minimizing the number of w e l l s d r i l l e d . 

He's going t o t e l l you t h a t 

there's a need t o provide o r d e r l y development; t h a t there's 

a need t o minimize use of the surface; t h a t there's a need 

t o spread development t o wider areas of the u n i t ; and then 

he's going to t e l l you a l i t t l e b i t about the new data t h a t 

we've acquired since March 18th, 1981, when the l a s t hearing 

was held on spacing f o r 640-acres. 

He's going t o t e l l you about 

the new w e l l s t h a t we've d r i l l e d . 

He's going to t e l l you a l i t t l e 

b i t about the fl o w t e s t s t h a t have occurred. 

Then he's going t o summarize 

our proposal. 

Our next witness i s going t o be 

Bruce May, a g e o l o g i s t . He's going t o t e l l you how he has 

by c r o s s p l o t t i n g technique determined p e r m e a b i l i t y from 

e l e c t r i c logs. He's going to show you how he obtained t h i s 

p e r m e a b i l i t y technique; he's going t o show you how he pre­

pared h i s cross s e c t i o n s . He'd going t o do t h i s and also 

show you the number and new w e l l s t h a t have been d r i l l e d and 

how t h a t i s compatible w i t h h i s previous testimony i n a pre­

vious hearing. 
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He's going to t e l l yoa that he 

based his information and hie exhibits and his assessment on 

not only the new wells but cm cores that have fe©«sn observed 

nnd reviewed by hiss since the last hearing* ffe'g going to 

t a i l you that he's examined nearly a-mile of cores in order 

to be able to co**e to the conclusion to be sure that he'* 

right so that he's bringing the correct information to this 

Cerise ion* 

81* f i n a l conclusion is going 

to be for the §«ologie continuity throughout this Sravo Powe 

unit and that he believes that there's no reason why one 

well would not effectively — e f f i c i e n t l y and effectively 

drain §40 acres fro» a geological standpoint* 

Our next witness is -going to be 

Larry Sheppard, who's also an engineer. He*s going to give 

you the engineerng data. I?e*s going to talk to you about 

the new data that's been acquired since the last hearing. 

He's going to t e l l you about the new well® that have been 

d r i l l e d i he's going to explain the new cores that have been 

taken, and he*® going to give you the results of the long 

t e r * flow tests that we've taken• There have b««n four of 

the© and he's going to give you the results of those teats. 

He's then going to t e l l you 

that he's rsade a reservoir engineer lug analysis of this re­

servoir, whether or not to d r i l l on ttfO as opposed to 640 

acre spacing, and he's going to t e l l you thnt fros* his ana­

lysis that ISO as opposed to £4§-acre spacing w i l l result In 
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eco»o«ic waste, that there w i l l be no gain i n reserves, 

there w i l l only be a gain i n * rate by d r i l l i n g en i$0 acres 

as opposed to 640, and he's going to t e l l ycu that there*» a 

need tc protect the correlative rights of the unsigned roy­

alty interests in the f i e l d , and he w i l l des!on«tr&te thi© by 

exhibits as to how this can be accomplished through the pro­

posal which is before you at this time. 

In stteeiary we're going to at­

tempt to establish to your satisfaction a need to establish 

temporary rules for 640-acre spacing and the necessity to 

keep these rules in effect for SOCKS three years urttllw we 

obtian sufficient production history, and that this is ne­

cessary to prevent waste and protect correlative rights 

He'll c a l l aa our f i r s t witness 

Mr. Ji«i alien. 

MR, ftAKSYt 1 think we'll re-

guest a l l witnesses to stand at this tlsw and be sworn. 

{Witnesses sworn*) 

MM. PADILLA * Mr. Uaptey, before 

mm coi*»enc© may 1 seek a c l a r i f i c a t i o n fro® counsel for tao-

co concerning the scope of their application, whether that 

includes unleased and uncota»itt#d tracts to the ftravo Do»# 

Snit Area? 

nn. m t t i tea, i t does, that 

li® within tha outer boundary. 
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H8. PaDl&LAt Or* the basis of 

that c i a r i f i c a t i o n , nr. Ramey, we'd nova for dismissal of 

the application insofar as uncommitted and unleased tracts 

inside- of ihe Bravo Dome unit Area or within the outer 

boundaries of the Bravo Dose Unit Area are concerned, 

As i read the application or 

tha advertisement for this case, i t indicates the — i t 

d©»s»*t easclua-e anything inside the Bravo Dos» Unit area. 

The application or the advertisement is ambiguous, *?he 

Bravo ooiae unit Area, as I understand i t * included lands 

that are committed to the unit and uncoiw»itbed lands should 

not be included in the nature of the hearing, 

MR* Sh&hftltA&i Wr. Cordis-

aioner, we Join in that, as well, h» a eatter of fact, this 

case was only brought to »y attention last Thursday because 

of tha notice problem and the question not resolved really 

u n t i l right now as to whether the uncommitted acreage of 

Ross Carbonic® was part of t h i s . 

The choice of the language, 

unit area, is not specific and we sub»it there is & problem 

ju r i s d i c t i o n a l l y in terras of the adequacy of the notice on 

this application* 

«». WJPEJU well, 1 guess maybe 

X should joi n i n befor* — nr* Chairman, I also w i l l j o i n i n 

that request »ade by Kr. Padilla, but J guess I 'm a l i t t l e 

confused and maybe ler* Mote can help alleviate .t»y confusion, 

i was under the iatpraasion that 
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ihe existing Aiserigas wells were not going to i>e subject to 

thm $ 40-acre spacing reguiresseni* or roguest of yo-urs. is 

that incorrect? &® t mistaken? 

m . n&tUt Partially Incorrect, 

i believe that i t w i l l hecoae evidan* throw:?:; testimony as 

•to exactly what our proposal i s , and I hesitate to give a 

long explanation of I t at this tis»@. I think the witnesses 

themselves can better explain what i t i s . 

But 1 would lik e to suggest 

that there * s a great deal of difference between 

participation in t h * unit and spacing md i t ' s our 

reconnendatlon that — that i t apply as to everything within 

the outer boundary description as we made our application 

for. 

Our application of Upril 4th, 

lf»4, clearly statue that we.intend for i t to apply to 

everything within the cuter boundary description. That was 

the subject matter of our application and I believe that iu 

our applicaticn at this t i e * and i t has not been changed, 

Wow, we ware going to suggest 

ways in which those who do not desire to be included In this 

spacing proposal could — could elect to get themselves out. 

That i s * our suggestion is going to be thst i f they want a 

pool declared for the acreage in which they operate and they 

want to operate on ISO's, then they can get & pool declared 

and designated for that area, and then they would be exenpt 

frop; t h * &40~aer© spacing, which we hope w i l l be adopted by 
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toe Cosaaisaion pursuant to this hearing. 

wf*. WspffSi «r. Chair nan, asier-

ig»s has been operating several wells, as I indleated earl­

i e r , on the Mitchell and Libby Ranches for many years, since 

the i$2Q*s. The operation of the»e w^lls has been baaed on 

statewide 160-acre spacing. So»e of these w«li» were d r i l ­

led on clo#«r spacing patterns prior to the adoption of the 

statewide rules and were grandfathered in on the — at their 

existing locations and on the ©listing units at the time the 

statewide rules wer@ adopted. at least that's siy under­

standing. 

In l i g h t of that, i t would seeas 

clear to ue that the existing wells on those two ranches 

should certainly be ex««pt fro» the application pending be­

fore yoa here today and we would also Join tn **r. Padilie's 

motion that those uncommitted lands to the unit be dismissed 

froa? the coverage of th* application. 

m . tmjumwt Mr. Chairman, 

sight I be heard on this question? 

«». KAMEYt you certainly can, 

Hr. Kellahin. 

m . mtJt.Mtw.t nr. Chairttan, 

counsel wants to continue to confuse, wake a r t i f i c i a l and 

unreasonable distinctions in what's trying to be accoat-

plished today. I t eafces absolutely no difference whether or 

not there ar«s wells in this area that hmvm been d r i l l e d on 

43, 60, or 1000 acres. That's a setter of proof of this 



1 1 22 
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2 
jea** to decide what the spacing pattern oufht to be for the 

3 ! geologic area confined to the application. 
i 

• 4 i Cities Service got the sa»« 

§ | notice that these gentlemen received, tie*re not confused by 

^ i the notice. that application is very claar tp us. I t says 

| everything within the outer boundaries of the Bravo Dô « 
j 0n.it. i t do«s not contemplate creating windows a r t i f i c i a l l y 

8 i 
; i n this case in the absence of proof that that i s necessary. 

9 

j I think there ia case law* that 

i w i l l el^&rly establish for you, and I w i l l be happy to pro-

!1 : vide that to you subsequent to the hearing, that says that 

12 i you can space an area for 9e©l©§ic reasons based upon sound 

33 ' engineering irregardless of the ownership; irregardless of 

whether or not wells hav« been d r i l l e d and devaloped on 40's 

ox 60*s or l€0*s. 
15 

Tha court® in Oklahoma, 1 be-
16 

lieve, have held that that do#s not violate correlative 
17 : 

. rights. The Coaeiasion i s free to change st any ti«e the 
18 

• spacing ia an area so long a® i t ' s b4««d upon found evidence 

W to demonstrate that at that time i t i s appropriate to d r i l l 

20 j welIs no closar than X number of acres. 

21 j l i aê »© to ®# that counsel for 

22 < the opposing parties continue to want to interject their 

problems for the unit participation, e i t h e r ' i f they•re in or 

' out, into this case. &e b«li»ve that's inappropriate and Is 

! not proper for you to decide. 
j fele ou^ht to go ahead with the 

23 

24 

25 



proof that #r. Lopez has proof that these w«ils that hwmri~ 

gss has operated a l l these ye#rs ar© only capable of. drain­

ing 40 acres, then aa Mr. Hote has suggested, let thmm prove 

that and l e t tha Cocs^ission decide thst that ie a separate 

pool. 

But at this point think the 

Application is clear, appropriate, aad proper and that a l l 

parties have had dee and adequate notice. 

m . m m f t Mr, Carr, 

K». CAf.fis «r. fteaey* I'd li k e 

to «ak« one co%«ent in response to th« objections. 

I t seeists to ise, i f 1 understand 

how pool rules operat© in sew Mexico, the special pool rules 

would apply to the Bravo 9o«e and any acreaf® within a mile 

thereof, and th® reason for that is you have, you want to 

ahve consistent development outside of the pool so when you 

Can't have pools abuttin.one another you do extend tha ap­

plication of special pool rules unless yoe wake specific-

provision there's no buffer zone, or no — they have no ap­

plication fowy^nd the unit or the pool boundary, You provide 

that these pool rules apply to a pool and that th«y also eac-

tend aad govern any wells d r i l l e d within a ail© thereof. 

fee thln& that i f that is true, 

tnen the objections raised by Mr. Padilla i n fact have no 

imminq for they're talking about isolated tracts that in 

any event would be within ** Rile of thm &ravo Doise Pool, 

We think that they siaoly 
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aeein tryin? to inject their ownership interest proa leas i n ­

to a hearing which is designated to provid# l o t orderly de­

velopment that w i l l inmwe thai as this acreage is developed 

waste w i l l be prevented, correlative rights protected. 

tec think their station should be 

den i«e;» 

mi. RhHZtt thank vow, Mr. 

Carr. 

W8. mtnhhhi I t l aay. 

HS. RAKSYs Kr. Padilla? 

m* PADXIXM l believe that 

Mr. Ke 11 Ahin «nd Mr. Carr are confusing- the conservation 

practices with the sufficiency ot the notice. 

Our objection i s solely on the 

sufficiency of th© notice. I hav* hmrm what was published 

in the paper and i t just simply says tha »ravo Borne 0nlt 

Area. 

Hy oiajection ia — the Motion 

for Oiajsissal is solely baaed on uncommitted tracts to the 

unit area. That •» a l l . 

KB. L0P£2i Mr. Chairtsan, could 

i w® fo off the record a accent to consult with nr. Carr and 

j Mr. Mote? 

' m. *AMSYt 'tea. 

i ffhereupon a discussion was had off the record.) 

j MR. PMiSItt Any other argu-

! &ants? 
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th© Coffi.aiss.ion w i l l deny the 

motion to dismiss. 

Tou may proceed, Mr. Koto. 

feeing called a* « witness a«d bein^ -July sworn upon his 

oatn, t e s t i f i e d as follows, t o - w i t i 

DIRECT mimm&rion 

0 Hr. Al len, i f yeu would, pl<siaii«5 state 

your nmm®, by who® employad, in what capacity and location? 

A 8y na«e it* 3a&ss C« Allen. X*» a Ke^ion-

al Petroleum Engineering Supervisor for Ataoco's Regulatory 

Affairs Section in Houston, Texas, 

0 Uave you prevlouftly t e s t i f i e d befor© this 

Commission and ar® your.credentials aa an expert in the 

f i e l d of petroleum engineering a aattsr of public record? 

A yes, s i r . 

0 You'll b#* aekod to taatify concerning 

certain exhibits. aers these exhibits either prepared by 

you or und®? your supervision ««nd direction? 

A Y«s, s i r * 

Q Are you the saate J&tms c. Alien that tes­

t i f i e d in the search, 1981 — March 18th, 1881 hearing, which 

was the last hearing concerning spacing for the Bravo no»e 

0«it Area? 
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1 

• A Yes, s i r , I as*. 

•3 l MP.. MOTE* are there any ouo*-

4 ! tions concerning Mr. Allen's qualifications? 

5 : MM. sAHSYt f*o, he i s quall-

, • f i e d . 
6 < 

Q Mr, Alien, whet is the reason toafc Awoco 
7 

. is «akifisg this application at this t i»e? 
8 ; 

A Hr. Mote, there are several reasons why 
9 ; 

that we're asking for ft40-»cre spacing «t t h i * ti®e and I 

think they're ejulte appropriate at thia tisaa, also, and I'd 
1 1 • like to go through. &o&e ol theau & great nu&ber have been 

12 covered in the opening statement, tout 1 w i l l — would like 

13 : to fo through the® myself. 

1 4 Since the Kerch *S1 hearing there have 

been 1S3 wells either d r i l l e d or completed- within the iravo 
1 ooise Carbon Dioxide Gas Unit* 

16 
In addition there's been »t>m$ X'j wells, I 

17 . 
think, d r i l l e d or completed outside th® unit but in the v i -

18 
A ! c i n i t y of our Bravo Dotae Unit, 
1 9 : During this d r i l l i n g pro^res; there hav« 

20 ! been additionally, I believe, t*o wells cor«d *};•<•:', we have 

21 | conducted four lone: ter» flow tests. This than gives us a 

27 j significant ««ount of additional geological and «ngin*«rir,<j 

^ | data to evaluate the drainage area in this'area. 

! In addition, one of the factors which 1 
24 j ! think i»ekee £40 very appropriate at th is t l a * i s th^ fact 25 I ; tnat production did commence froas the unit on April the 2nd, 



1 : a? 
2 . 19S4, trom the i n i t i a l 28 weile producing at a rate of fro© 

3 ' 30 to 42~sr.il Hon cubic feet of gas per day* therefore the 

4 ; ns?«d to protect the correlative rights of not only those 

g . tracts within the. unit boundary which are committed to th© 

i unit, but those unsi^nifJ tracts becomes, in ;nv opinion, very 
6 ; 

: important at t h i s tisne. 
7 : 

«c» have also found that during our flow 
8 : 

tests and doin^ the i n i t i a l production fro© 2$ wells that 
9 

j d e l i v e r a b i l i t y is better than we anticipated! therefore ve 

*® would lik e to force lasxi^ized d e l i v e r a b i l i t y while at the 

11 j »»ifi© ti@« minimising th« nu*h*$r of wells in which we d r i l l * 

12 ' Particularly we would lik e to alininate 
i 

-jj ; those wells which would be d r i l l e d solely for the purpose of 

: protecting correlative rights and would not develop any ad-
14 

. ditionai reserves whatsoever. 
15 

In addition the &40~acres, i f the rules 
16 

are adopted that AMOCO is soaking, provide a Mechanists 
17 

: whereby that acreage can be pooled on a 640-acre basis, 

whether i t ' s committed to the unit or not. This would pro-

19 vide- a mechanise to protect correlative rights and eliminate 

20 '< the d r i l l i n g of these unnecessary veils? t rwntionsd earlier. 
2| ! Kt thm sa»e tiiee th*» adoption of £40 

i 

22 I acres w i l l s t i l l pers*it the d r i l l i n g on I6§ acres in those 
i areas where an operator so desires without -a hearing neces-

23 j 
i &sry hefore this Commission. 

24 j 
i One other factor which t think is i*por-25 1 | tant, particularly to those people who are asking a l i v i n g 



using the surface i n that area, is that development on 640 

acres w i l l s&iniiRiJse th© concentrated use of surface acreag*. 

One other fact which I would lik e to teen* 

tion i s that by adopting €4h~acre spacing this then w i l l en-

course? development on 3 ruch videx area within t h * unit, 

which not only- given us wider geological and engineering da­

ta te continue to evaluate the reservoir, hut i t proves up 

the productive area within the unit at a much quicker date 

than i t would i f we were forced to d r i l l those unnecessary 

well* on 1-Ŝ -sere haslet. 

Q Mr. Mien, i f you would, please go over 

to t h * wall where exhibit m»»her One is hanging and 1*11 a«k 

you sotse «u®stlons concerning that exhibit. 

% n i l r i g h t . 

0 Kr. .Mien, you ssehtioned in connection 

with your tee t i stony already that there's been norm new data 

which has been acquired since the last hearing. Sees this 

«ap exemplify that new data that has been acquired? 

h Tee, s i r , I t does. 

0 Tf you would, please explain the color 

coding you heve on there and what i t represents. 

A M l ri g h t , s i r , hmftsr® 1 do t h i s , I would 

like to point out that this is a map which was generated 

f r o * our exploration and scoot ticket information, fn other 

words, i t ' s a computer generated »»p so the v»ll location* 

are approximate, fhey w#r«* not put on there by hand. 

In addition, there *ey be so»e welts that 
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* ; are not operated by Afaoco that nay not be spotted on here, 

3 ; »yca as in the area where Roes is developing. 
i 

4 : I t i t is not. i n the scout ticket inf or»v»-
i 

5 ! tion within our information or industry-wide sources, we 

^ !; woulc nave ia i i e t i to pick i t up in tfus »i2« of a «ap* 

' To the beat of say knowledge most — tne 

: vast majority of the welis that have been d r i l l e d in this 
8 
| area are on this map* 

9 

The area outlined i n y«1low is the outer 

^ i boundary of the Bravo Domm Carbon Dioxide <3as Unit. 
1 1 • The wells highlighted with an orange dot 

12 are those wells which nave either been d r i l l e d or completed 

13 . since the Kerch *81 hearing for t h * 640-acre spacing, or 

1^ special pool rules, excuse ise* 

1 5 In addition, four wells highlighted with 

r«d dotfc end a red arrow, these are the wells in which the 
16 

long term flow tests, hav^.been conducted and the information 
17 . 

. itom these tests w i l l be presented by a subsequent witness. 
18 

You * 1i notice that i n one area, ono of 

^ - ths windows, there's & l i g h t area shaded io li g h t blur*. 

20 | This, I think, is co®asorily referred' to as the }*ueyeros area, 

21 ; or the tibby Ranch, and i& an art&a which has been productive 

22 j for a great number of years. 
i 

22 j On the far west or southwest portion of 
j the unit iu s©&« f i f t e e n , i think, green dots, or wells 

24 | 
; highlighted with green dots, and to the best of my knowledge 25 ; 1 thoae are wtgilfe outside the u n i t sree which were developed 



30 

2 ; since Warch, 1 9 i l , either d r i l l e d cr completed. 

0 I se# so«« linos across that map. fffhat 

^ i do those* represent? 

i A Yes, s i r , these ere our cross section 
5 i 

6 

7 

8 

trace?, which Kr. Pay w i l l discuss in detai1. 

0 *H r i g h t . no yeu have a legal descrip­

tion of the property within the 3rav© Do«e Onit? 

A Yes, s i r , 1 do. 

9 i 0 le that your Exhibit number two? 

10 ; A Y*HS, s i r . 

j l 0 In your opinion what does — whet d»<?s 

1 2 the four long terr* flo%? test® r^prosent and what did they 

result f r o * — what was the result fros» those long ter« flow 

tests'? 

h fe'ctll, the purpose, of course, for tha 

long term flow tests were severs1, there were several reas­

ons for running that*, which w i l l aleo be covered, but of 

* 7 • course one was to determine long ter® de l i v e r a b i l i t y on a 

18 i S40-Acr»-> b«si<s. 
i 

19 : W#> did se« that th« d e l i v e r a b i l i t y was 

higher and was *»ore sustained than v« had original ly a n t i c i ­

pated. 1»evi<»wl«g just th© data of tho«« tests, the raw 

data, th* pressure and th* rat*»« v«rstss tiws, I n**<$ no de­

cline in d e l i v e r a b i l i t y . There was no declln« in producing 

pressures ta indicate to that a wide range 

area is being counter drained. 

0 tw>e» — do the additional wells which 
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1 i 
1 i n 

! 
2 j hav« foaen drilled, do they support wider spacing? 

i 

3 | * In »y opinion, yea, sir. 

4 I 0 In your opinion, Mr. Mien, does — from 

^ ! tne information which yea'v* seen end the ene lysis has been 
i 

j run, in your opinion will one well efficiently and effec­
ts i 

; tively drain $40 acres in this — in th* Bravo F?o«a Gas Unit 
7 j 

j Area? 
8 ' 

k "The information I have seen, yee, sir. 
9 Q All right. With retard to our proposal, 

10 : exactly what is i t , Kr. Allen, that you*re reconusendino? 

11 * aeoco is proposing 64fl-acre spacing units 

1 2 within the outer boundary of the Bravo Poise Carbon dioxide 

Oas tJnit. 

He* re also requestlag that orthodox loca­

tions be located 1650 feet fro» section lines and 330 feet 

from quarter quarter section lines* 

Q Do you have en exhibit which exemplifies 

this placement ef wells? 
1 8 j A tea, sir. 

19 ] Q What is that? Exhibit ffo«>ber Three? 

20 i & It*s Exhibit Uuiaber Three. 

2 1 j 0 I f you would, explain exhibit Hwsfeer 
j Three. 

22 j 
! h Sxhibit Huaber Three is a schematic of 

23 | 
jthe spacing proposal which *»oco is nakiae* today. This 

24 i w 

ishows a S40-acre governmental section* located in the can-
! iter or in the eiddie of this exhibit are four cross hatched 
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2 j areas. These areas are 165$ feet frots the boundary of the 

3 i section and they*re 330 feet fron the qtuurtwr quarter sec-

i 
4 j tion lines. 

! 

g i Q you're not recowaiending that only ©ae 
I well be allowed to produce on each §40-acr# unit, are you? 

6 ! 
ft Wo, air, I aPS not. 

7 : 
0 a l l right. On this Kxfeiblt Three you 

8 i 

I show four cross hatched spaces. Is i t yoor recossiiendation 
9 ' that thla Commission permit the d r i l l i a f of four wells on 

1° acres aad that each one of the four wells, i f the opera-

11 tor, or unit operator, desires necessary can fee located in 

12 one of those cross hatched areas? 

j3 h Yes, s i r , anywhere within those cross 

hatched areas wouid be an orthodox location. 
14 

0 Do you know of any areas either within or 
15 

i within one eile of the Bravo Poise Onit that is producing and 
16 

: has been designated a separate pool? 
17 

h tfo, none that have been designated aa a 

1 8 : separate pool. 

19 o How would you suggest that these a reas 

20 i be handled under your proposal? 
1 

2| j k I think I could best state this i f X sum-
2 2 ! »«rise or rephrase our proposal somewhat. 

! It's Amoco*a desire and attea/pt today, we 
v i ! 

| seek 640-acre spacing within the outer boundary of the Bravo 
24 1 

j £)o»e Carbon Dioxide Qas Onit and within a ssile of fehe out-

25 j side of such boundary, this in keeping with the general way 
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6 j 

7 I 
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8 ! 

1 i 
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2 j in which the Stat© normally regulate* designated pools. 

3 | However, hm&co would have no objection to 

4 ! existing non-unit producing areas, sucb as the lueyeroe fool 

or area being designated as a separate pool by the eomls­

sion and remaining on stat^wido 160-acre spacing. 

| This same philosophy then would apply in 

| treating the buffer aona on the outsids of the unit bound-

1 ary* 

9 | 0 Does this proposal differ somewhat from 

10 , the — fro® a letter which was written to ftMrigaa concern-

11 inc this wetter before this hearing? 

12 * ! think i t does, yes, s i r , if I recall 

; that letter correctly. 

A . Q And did that letter — I believe that 
14 

• letter was written by ree, or at least 1 signed the letter, 
15 ; 

j i s that correct? 
16 

h yes, s i r . 
17 

Q km was there not an indication in the 

18 j letter that sosse of the proposals eight be changed before 

19 rthe hearing and reservations were «ade in order to be able 
i 

20 | to »ake changes nec«ssarv in order to comply with what ve 
i 

l x jthought was better at protecting correlative rights and pre­

vention of waste in thi© area? 
22 j 

h yes, s i r , 1 think i t was, 
23 j 

i 0 All right. What tars* are you suggesting 
24 " 

I for the apseing rules? 
i 

; & It's my recommendation that these rules 
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be adopted for a period of three fears. 

Q Were yoa — I believe you have already 

t e s t i f i e d you were present on March 18th, • f i , were you not, 

at the previous hearing? 

A Yes, s i r . 

Q And are you familiar with the testimony 

of Mr. 1>. J. Sanders, which was presented in that hearing? 

A Yes, s i r , 1 ae* I believe i n that hear­

ing that Mr. Sanders had presented a timing calculation to 

prove some 25 psi pressure depletion. 

MU, SSOTS* May i t please the 

Commission, at this tis»e we would lik e to incorporate as a 

pert of this record a portion of the testimony of Hr. San­

der*, which is pages 97 throogh line 7 on page 109, and I 

have a copy of i t . 1 don't see any need to present i t ae an 

exhibit i n the record, but I would l i k e to give you for your 

reference of copy of those pages of the transcript and I 

would l i k e to read the® into the record. 

This was on — by direct exam­

ination i n Cause N»»b*r 7918, being the application of awoco 

Production Company for temporary special pool rules, union, 

uarding and 0»ay Counties, Sew Mexico, heard on 8areh l«th, 

i t s i . 

the guestions were being asked 

by nr* Buell of A©©co of nr* Sander®, an engineering witness 

i n that case. 

"GWSTIOMi Mr. Sanders, would you state 
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your complete na»e, by who« you*re employed and In what ca­

pacity and what location, please? 

A$SWS8f My »a»e ia L. 3* Sanders, 

Junior. I * SB employed as staff Petroleutt Engineer and Asso­

ciate by Aaoco Production company in Houston, Texas. 

QUESTION* Mr. Sanders, in this bearing 

here today we*re recowsiendlfif temporary operating rules for 

the Bravo Do«e ©nit Area. IK connection with that testporsry 

rule raguest we*re ©siting, have you isade any study to enable 

you to s*ake a reociweesdation to this Coewisslon as to the 

temporary period that we sight possibly need? 

AHItflRt yes, I have, and I would recofc-

taend that we have a period of three years after f i r s t pro­

duction into a pipeline. 

OUBStxcmt Prow the unit? 

AUSW&ft* Pros the unit. 

OesSTloUt All right, s i r , in connection 

with your recommendation, will you direct your attention now 

to what has been identified as Asaoco Exhibit Sixteen and 

state for the record what Exhibit Sixteen reflects? 

ANSWEH: Exhibit Sixteen i s a timing cal­

culation for an i n i t i a l 25 psi reservoir pressure decrease 

using the Heiaann Ko. I and State "PI* Ko. 1 area character­

i s t i c s . This i s the area where we had run our — wa® two of 

the sites where we ran pressure interference tests. 

QGESTiOWt wowld you point out the Mmi~ 

stann area generally on Exhibit One and last say that i t ap 



! 

! n 
! 

; pears to be about In th© sooth central — central — south 

! central area? 

I ANSwreftt Well, i t * a In the — eight be 

j called the east central. The Hainan© 1 was our producing 

>' well. I t ' s located in Township i f , 33 SRorth, and then In 

j the east central at the Stat* * f l * s i t e , this one — thi® ia 

! a lease that's i n Township 2#, Eange 34, 

j QBESTXOKI A l l r i g h t , just what did you 

; do in making your study to prepare yourself to stake your re­

commendation to this Corawiesion? 

AKSftTEKs i looked at t i e * here as the 

time that i t would take to produce enough gas fro® an area 

to cause 25 psi decrease. I picked an area five wiles by 

five miles that was developed on 640 acres. 1 picked this 

large of an area because i n the center of i t is going to be 

i a pressure observation wel 1 and f. wanted to jsiniMse as asoch 

as I could the interference frost outside, jhjst t his f i v e 

| a i l e area that would f a c i l i t a t e evaluation of the tests. 

And in this f i v e »iie tract there* a 

j 10,240 acres. The net wells inside the test s i t e , there** 
i 

] fi f t e e n producers and one pressure observation well, 

j S i l l ions of cubic feet of €03 were re-

! stoved f r o * this area to lower the i n i t i a l pressure, which 

i was 375 psig, 23 psi i s 15.2 BCF, and the ti»e to ressov* 

J this 15,2 BCF, using a rati 11 Ion a day, s t i l l ion cubic feet per 

! day producing rate for the producing wells, which I believe 

I w i l l be reasonable, that calculates then to be 2.78 years, 
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the ties required to remove enough gee to cause a 25 pat 

pressure decrease and. this is about a 1 percent pressure de­

pletion fro» the i n i t i a l pressure point. 

QOSSTIOHi So your 25 psi drawdown in 

your observation well doesn't look like much when you're 

just saying 25 psi, but percentagewise the original pressure 

that would be in the observation well is a significant per­

cent? 

mmmt yes, i t is. 
QmSflOtft Mow i f yotar prediction on the 

original gas ia place in the area that yoa studied is wrong 

in that there is iess original gas in place, we should see 

the pressure interference in the observation well sooner 

than three years? 

ajtSKEfet He* 11 see i t sooner and we* 11 

see a larger decrease. 

Q8S$Tl0tfs and. by the saise token i f you 

have understated the original ges in place, and hopefully, 

I'm going to say 1 hope that** the case, i t w i l l take a 

longer than your predicted three years to see the same in­

cremental decrease in pressure in your observation well? 

MtSW£«j yes, s i r , that's — that's cor­

rect." 

HR, LOPRZt nr. Chairman, we 

have no objection to this having been read into th* record, 

tth&t we would suggest is that the Coaaoission take admini­

strative notice of the entire record in Case ?i9t and we'd 
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so eove. 

MR. «0fft *f* have no objection 

bo that. 

MJU nmrxt A l l r i g h t , we'll 

take administrative notice of Case 7 1 t i . 

m , LOPES t l i g h t , i n 1911. 

There1® a case i n lt»6 that wee previous to that, I think 

i t was Case Shiaber and we would r e v e s t the Co»»ission 

take administrative notice of that case as well, since ifc*s 

on the same matters as before i t today. 

Mit. MOtlf »e have no objection 

to that, either. 

m . mmmt M l r i g h t , we Ml 

take administrative notice of those two case®. 

C? Mr. Allen, do you have anything farther 

for this hmarinig that I failed to ask you? 

a No, s i r . 

Hfc. WCMTI* We offer into evi­

dence exhibits One through three and tender the witness for 

cross examination. 

HP. P.&MPY : Exhibits One 

through three w i l l be admitted. 

Are there any guestions of Mr. 

Alien? 

Mit. LBPSft I f the Chairman 

please. 
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CROSS mmtmttm 

m m. tonsil 

0 Mr. Allen, you stated that you believe 

that the additional wells Aisoco's drilled since the I f t i 

hearing suoport the 640-acre 9f»acin<? revest. 

I quags »y question to you is how? How 

would that, th® feneral stateaeent that yoa «ade about *sini-

aising surface damage and mitifating the economic impact of 

drilling unnecessary wells? 

A I think what you•I1 see with our later 

testimony, Hr. Lope«, is that a l l the wells drilled f i t in 

and su^oort a i l our testimony in previous hearings. The 

Tubbs is contiguous, is cerreiativo fro* well to well 

throughout the entire area which we'll d r i l l the additional 

wells. 

In addition, the core test and the analy­

sis of that will show again that 640 acres is th© appro­

priate spacing in our opinion* 

0 Is i t true that the net pay thickness on 

the eastern side of the Bravo 9©w§ Unit is «och greater then 

that encountered on the west side of the unit? 

h hs I recall, that *tat«j*©ht is correct, 

0 And wouldn't the pressure information and 

drawdown informtion be affected toy the a«ount of — the 

rate of withdrawal in the various thicknesses on the esstern 

and western flan Jts of the unit? 

h There is — not exactly. The reservoir 
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2 i parameter** are not exactly tha saei* on the east end weat 

3 I side of the unit, eo to answer to your se e t i o n the way 

4 .you've worded it, I d©n»t know that I mm, 

I 1 can say that tha thicker pay section in 

i the east, i f the parameters were the aa&* *nd the pay thick-
6 | 

ness were thinner, that there would im a difference in th® 
7 i 

;tiwe that you would see interference f t m well to well. 
g 

Q you've suggested that we woold have these 

9 ; pool roles in effect as temporary for only three years. 

1 0 : what would yoa expect to hâ ssen d«ri«f the three year 11 

12 

23 

24 

i»«rlod? 

h l think at the end of the three year 

1 3 ! |>erlod there should foe sufficient production to either son-

; stantiate the 640 acres is i h fact correct spacing, and i f 
14 

: i t isn't, 1 would anticipate that * show eaose hearing hy 
15 

: the Commission that i t wooid probably te* reverted back to 
16 

statewide rules or to a spacing that the information i n d l -
1 7 '] 

: cates is correct. 

18 0 I f 1 understood yomr testimony correctly, 

19 ; I believe i t ' s Ajaoco's position that at the current time and 

20 i while the temporary special pool ruless may be in. effect that 

21 j yoo would have no objection to other operators within the 

„ i unit d r i l l i n f four wells per section i f they could j u s t i f y 

that or i t ' s deeaed that's the way to fo in their own cre­

dent ûdg«ent# 
j & nt* Lopes, that question is relatively 

25 ' 
I general* I f I way t r y and answer i t in a coup!** of — two 
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different perts, i f S «ay, 1*11 t r y . 

In the area where Aasrifas is operating, 

so*etiae* referred to as, I fuess i t * # Bueyeros — 

Q Boeyeros. 

A —- or the 1,1 boy area, areas, that area's 

been on production for a long period of tisse and in that 

case I think the Commission's nomenclature hearing wouid 

prohaoly adopt i t i f they saw f i t to, so an operator which 

saay toe in one of the other windowed areas, which is not ~~ 

has no production history whatsoever, I don't know that I 

would naceaearily afree that we ought ta le t hiss d r i l l four 

wells — l e t »e back up. 

I think I understand your question a l i t ­

t l e hatter. 

I f an operator developed on €40 acres and 

did want to d r i l l the four wells, in that case, yes, we 

would even have no basis for objection. 

Q However, isn*t i t true that his — the 

production rate that he would fee enti t l e d to enjoy would be 

affected I f prorationing was put into effect? 

h I f prorationing were put into effect ami 

i t were prorated I0O percent acreage basis, everybody were 

tied to the same pipeline, a l o t of other assumptions, I t * a 

possible i t could he affected. However, I think you're 

1 $oln? to see aoee infcreation to show that whether yoa d r i l l 

j one or whether yoa d r i l l four wells, you*re proteably <joim? 
i 

I to recover the saaws amount of <sas. fh» rata laatald ta. 
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affected, i f h® d r i l l * four on 640 acres. 

Q So 1 guess your answer to *y question is 

yes, i f prorationing were into effect, then the Allowable* 

would foe set that would r e s t r i c t the operator of four wells 

per section to t!w sar© rate enjoyed by the operator of one 

well per section. 

*• t understand your question .better now, 

Rr* Lopez. 

I f in fact prorationing w®re established 

and this was a l l declared to fee one foif pool, that includes 

the windows that may h* carved out, yes, proraliertinf wouid 

be affected* 

0 S>© you know of any other areas in Jiew 

Mexico where a r*q*a»st for auch an extensive fi«ld-wide pool 

request has occurred? 

A fhe only ©ne that 1 can recall which was 

— relates to this in any way i s prohafely the southeast 

Chaves Oueen, and i t ' s not a direct comparison out i t ' s very 

6i»ilar. there is an area that i s on one spacinf and «p@~ 

ciai pool rules were adopted within that area. 

0 Isn't this a clear attempt by *flsoco to 

protect i t s expense of unitization i n the Bravo ao»« area 

with the least amount of contionued economic coewitoent on 

the oasis of one well per 640 throughout the area rather 

than four wolls p«r 640? 

h Ko, sir. 

0 What is a,a>ocQ*s position with restrict: tt. 



43 

an operator ia tha un i t , nonpartic i pa t inc i n the &»QGQ unit, 

who has an acreage position of iess than €40 in a given sec­

tion? i f your application i s granted ami special pool rules 

are adopted, would, let's say, an operator that only has 580 

acres within a seetion he precluded fro® d r i l l i n g o well un­

less he force pooled the entire 64C? 

k nr. Lopex, 1 think there's a l o t of ways 

that could he addressed. 

One, which yo« isentioaed Is coapulsory 

poolinc on €40"s. There could he voluntary pooling or i f 

the operator so chose he could, seek a nonstandard unit. 

12 Does A**»ce have any objections or would 

they raise any objections to operators within the unit 

coming forward aad d r i l l i n g on nonstandard units? 

a Hr. Lope*, I think we would l i k e to look 

at those on a case isy case basis rather than give a general 

answer to that question at this tlraa. 

0 Do you have an opinion as to, i n view of 

your knowledge of the development of the warket for CO?, 

I when or i f prorationing w i l l becoae * reality? 

• h fio, s i r , i t appear* to me that CQ? is in 

j the development for CO? in th i s area, ^evemed sore by a 

; market than anything else. I don't foresee in the imtiediato 

j future that proration would he — even become a r e a l i t y . 

' 0 But isn't the market with respect to C02 

| eoaiewhat unique i n that the asajor operators and produces of 

i CO? have target areas for using the €€>? i n depleted o i l 
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2 | pools and that each least? within a given area can be pretty 

3 I »uch developed on i t s producability when connected with the 
1 

target area for the use of that COSE? 

li tthlch leaae are we t a l k i h f aboot, then, 

| the o i l — 

MR. HOTSt Nr. Chairman, I 'm 

! f o i n f to object. I believe this i s outs idle the scope of the 

!witness* expertise* He didn*t qualify aa a market analyst 

:or an expert aad he*s not involved ia that part of i t and I 
i 

10 I believe i t ' s outside the scope of his expertise. 

11 ' HR. iMtEZt Wm were discussing 

12 \prorationing and the aspects of feeing allowed to d r i l l with-

1 3 out re s t r i c t i o n four wells under currant statewide rules on 

160~«cre spacing as opposed to being restricted to d r i l l i n g 
14 

one well per 640, and Hr. Chair«*n, I think this witness has 
15 

{discussed this issue and l think i t becomes important inas-
16 

;*«oh as the ultimate impact with which Jbeerifaa is concerned 
17 ' 

with respect to his request i s that even though Ameritjes 

1 8 'were i n a position to market the entire production of i t s 

19 'leases that are not committed to the unit, d r i l l i n g i t on 

20 'l€0~»cre spacing pattern, because i t has developed a p a r t i -

2j cular »arket which would take that rate of production, they 

w i l l be restricted by the application of a 4§40-aere spacing 

requirement i f As>oco determines that i t a needs for i t a tar-
23 

f e t areas are f u l l y satisfied on that intensive d r i l l i n g 
24 

pattern and this is why we're here today. 25 I MR. mtUt Mr. CHfl>^w»*nf *™*»r 
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th* — under t h * proposal that * * been isade by fceoce we*ve 

stated that we do not oppose, i a fact s u r e s t to anyone who 

feels l i k e they have a separate pool to cone te this Goantis-

slon and get a separate pool designated* As we a l l teftow, 

proration i s on a pool by pool basis and i f — i f Mr, Lopes 

feels l i k e that he is i n a separate pool and he wants to get 

special pool rales for his special pool* then proration as 

to the rest of the Bravo Boise area would have no effect on 

Mr. Lopes, and I hope sr. topes fencers that. 

actually proration has nothing 

to do with this hearing. >«'e * re talking here about what*s i n 

the beat interest of the Statei what w i l l conserve the re­

sources of this state? what i s best from the standpoint of 

waste. Sow w i l l correlative r i f h t s of the people be invol­

ved and proration i s not a part of this issue. 

®h. %AH?ntt Mr. Lopes, would 

you repeat your question? 

KB. TROPES t I • 11 certainly t r y , 

Kr. Chairman. Perhaps not word for word. 

Maybe we could take i t a step 

at a time. 

Q nr. Mien, would you a$rea with -ee that 

the ssarketirif of €02 i s quite different than that for 

natural fas or o i l ? 

A Hell, I guess i t * s different from the as­

pect that CO? is not sold as i t i s , per «*#• l i t e natural $as 

or crude o i l . 



Q &*th«£ i t ' s actually sold to, i n most in 

stances, to saajor producers that stse of C02 for enhanced re 

covery i n depleted o i i reservoirs, i s that correctf 

A That is a major use that has developed 

recently for C02, yes, s i r . 

C And i n that connection prorationing could 

be established by a major operator ia a f i e l d area simply 

because© that operator had the control over the wa# of that 

C02 afe tha t a i l end of the pipeline with respect to the pro­

duction from the pool froa which he*a taking the €0,2* 

& Mr. Lopes:, 1 really can't a^ree with 

that. 1*11 t e l l yo« why bat f i r s t I wml& lifee to say that 

I mm not in on tha «sarfe®ti»f of the C02, natural gas, or 

cruda o i l , or anything else, and that i s not an area of my 

expertisef however, 1 da not mn any one operator in a poai-

. tion to control or cause prorationimj or anything else. 

C02 i s highly competitive, as I under-
1 stand i t . There are a l o t of projects that I see on the 

; docket i n Texas that operators are seeking permission for. 

: 1 do not know where they're going to purchase their CC2. 
I 

• 0 The transportation line for COS thnt &mo~ 

; co i s intending to fowlId, w i l l t h is foe a common carrier 

j line? 

! MR. ffOTEj Objection* 1 b®-

; lieve that * s ootside the area of expertise of this witness 

and not any part of this hearing, i t ' s irrelevant and iswta-

' t e r i s 1 . 
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«K* LOfrfiSs nr. Chairman, I 

think a l l these questions go to the issue before the Co»e>i*~ 

sion today end i f the witness i s seyinf that he believes no 

one operator can control the oarket and thereby isipose pro-

rationing on a given f i e l d , 1 think i t * * materiel and l 

would expect the witness i f ho can answer to answer the 

question because 1 think i t ' s probably • coupon knowledge 

within the JMaoco operation to see i f there's goihf to be ac­

cess to their pipeline for non-unit operators within the 

f i e l d to market their gas to other pools at the other end of 

the l i n e . 

And l think that i f the witness 

can answer the question, he should be asked to. 

HR. fSaMtys I 'm go in f to over­

rule the objection. I f the witness has any knowledge of 

thia he may answer i t . 

A All r i g h t , s i r . Nr. IfOpes, l*ve had no 

connection whatsoever with the pipeline in any way, shape, 

or for®, or at any phase of i t a conception* 

Q Is there any witness here today that w i l l 

fee able to answer that question? 

h Siot to ray knowledge. 

lift* CARS* Mr. Barney, I eight 

b@ able to help nr. Lopes* 

We also represent Bravo 

Pipeline and I can for the record state that the Bravo pipe­

line w i l l he operated as a cowmen carrier* I t w i l l be 
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i t w i l l transport fas based on t a r i f f rates that are eoual 

and taade available to other interest owners as well as unit 

production and other workinf interest owners in t h * onit* 

t m m t Thank you. 

f*R. e&im* And that Amoco go«» 

not market and i s prohibited f m m j o i n t marketinf efforts of 

production froa the unit and that a l l working intmreet 

owners i n the unit independently market CQ? produced there­

from. 

nn. mmwtt thank you, nr. 

Carr. 

HR. f&W&Zt I have no further 

questions of Par. Alien* 

HP., pmwit any other question* 

of the witness? 

m , F a d i l l f t , 

CftOSS SXMUMATIOft 

BY mt. pmthm, 

Q f*r. * J len, of the 193 wf * 11 a that hav«» 

been d r i l l e d inside the Brave ttotm 8r.it area, how many of 

those wells have been shut in? 

A Hr. Lope*, I'm stolng to have to make an 

assumption on that. There are so«« 300 t o t a l wells within 

the unit area and as of today there are ?6 wells, I believe, 

producing* We hops by July to have so additional ?# or so 



1 ! 4» 
I 

I 

2 j pmsm, and ev**n isor* aa the year §©e» on. 
i 

3 | I cannot t e l l yoa now many of those welIs 

4 | are actually shut in at this time, 

j 0 March, If83 was the f i r s t month that the 
5 i 

i 8r*vo Do»e unit went on production status, lsn*t that cor-
6 j 

! rect? 
7 ! 

j A I t went on production status on April 
8 | 2nd, in*. 

9 I 0 Did I say imt 

10 i A Yes, s i r . 

11 0 1 meant that 1*84. do you know what th® 

1 2 j production was for April of 1984 fro*» the unit? 
j A Monthly production? No, a i r , those 
; fifurea are not available to me at this time. 

14 : 
0 Are those wells producing into a pipeline 

15 
I now., the wells that are connected? 

16 

A Yes, as t r e c a l l , 1 think that i s <ias 
1 7 foing into different pipelines. I t is producing into a 

18 pipeline. 

19 : Q las Amoco produced and sold — well, has 

Amoco sold any gas fr o * the Bravo Dome Unit Area other than 

in A p r i l , 1984? 

A To my knowledge as unit operator the only 

fas which has l e f t the Sravo »ome, other than vented during 

a short term flow test, is goiws down this pipeline and I 

believe i t * s Amerada Hess» I *» not certain. 

0 You have not made any defi n i t i o n of the 

20 

21 

22 

23 

24 

25 



boundaries of, tha Bravo I>ome in tho pooling order, You hava 

not designated Srsvo &o«e Area as a pool, have you? 

A Wot at thi® time. $£© have not reached 

any l i m i t s to designate i t as a pool at thi s time, 

We're seeking area-vide rules so that the 

'space which is not -developed at this time can he dev«lopad 

i i n an orderly fashion. 

j G l« i t true that inside the Bravo Dome 

I Area you have leases that were issued by — that are 

!commonly called the Hutchinson leases? 

A Yes, there ar© some leases in there for 

!Hutchinson. 

0 you had to d r i l l those prior to tho 

effective date of the unit, i s that correct? 

A I think some of them were. Whether a l l 

of them %e©re or not, I don't — 1 don't think ao. X believe 

;w« were required to d r i l l a certain numlaer prior to the 

iexpiration date of that lease. I have not read the lease 

jfeut that's my recollection. 

Q You were also required to d r i l l a great 

I number of exist ing wells in the JSrevo Dome Area that were on 

iState leases, i s that also — that's also correct, i s i t 

|not, prior to the effective date of the unit? 
i 

i A We d r i l l e d soste wells on State leases. 
i 

|Whether wa were required to or not I can't angler that 

jQuestion. 1 did not review those leases* 

! Q Mere you the completion engineer on those 



i i 

2 I 
I wells? 

3 i 
j * Mo, stir, I was not. 

4 
Q Ar® you the engineer in charge of the 

5 j Bravo Dome Ares? 

A stould you repeat the question? 2 didn*t 

hear i t , 

C Are you the production engineer i n charge 
8 I 
! of th® Bravo Dome Area? 

9 
A Bravo Dosae is operated out of our Hobbs 

1 0 D i s t r i c t Office. Ho, l»st not. 

1 1 : Q Bo you have any input into the decision 

12 as to where to locate your flow tests? 

13 A Those exact locations were chosen by our 

1 4 j &«s«rvoir Department. Hy connection with those was i n seek-

1 5 ; ing approval frow the State. 
i 

^ Q vou had no input at a l l whatsoever as to 
16 

, where those flow tests were located? 
17 ! 

I A i had no direct input, no, other than we 
18 I 

i were wanting then spaced out. 
19 ' 

0 Vou t e s t i f i e d at the last hearing; i n 1581 
2 0 i concerning the Bravo Do®* — 

21 A Yes, 1 did, 

22 j 0 — spacing. Xou've s iso •— d id you tea-
23 | t i f y At the f i r s t hearing? 

S 
„ d ' A Y e s . 
24 ; 

! Q Arc you t e l l i n g use that you have b#«n i n -
25 ] 

' volwed i n the h^ariflfs but that, you have not been—involved 



2 j with any decision asking as to location and production of 

3 | these wells?1 

4 j h I didn't shears to iupjy that I have nct 

5 j been involved at sow sts^e. 1 did not ssafee the decision un 

to which wells would he chosen. There were wells which were 
6 

7 

8 

9 

10 

14 

15 

16 

17 

18 

22 

23 

24 

25 

chosen which would sive representative tests by our reser­

voir people that wanted to cover those areas. 

ny input was s t r i c t l y froas the standpoint 

that what %re would m&ti to get the permission froa the State 

to run those teats and how they should be conducted. 

11 j Q l*ow, nr* topes covered soft® of this <jues-
i 

12 i tionin<| bat I*» not sure that i f I owned lfO acres out i n 

-JJ I the «iddle of the Bravo Dome Area and 1 wanted to d r i l l th*t 

160 acres, under your proposal 1 would ehve to force pool 

the other regaining acreage i n the section, is that correct? 

A not necessarily. Vou could also seek a 

voluntary unitization or eorasNtnitisatlon on «<SG. 

C Mell, assuain? there was no voluntary 

coamunitixation of the section and — 

19 A Then X guess there*Id ba two recourses. 

20 [ You could get a compulsory pooling or you could seek a ncm-

2\ \ standard unit. 

Q Cnder the unit plan AMSOCO can develop at 

i t a discretion the unit arsa as i t r»o chooses, can*t i t ? 

A I think with thte direction and in concur­

rence with th® working interest owners that that statement 

io general would be correct. 



2 i Q torn are not new restricted by 160-acre 
i 

3 j spacing» ere you, es far es the development of the unit 
i 

4 j -area. 
i 

j A As far as development, i*e# s i r . 

I Q f*cr would you 'be re.? t r i e ted on 6* 9-scr* 
^ ! 

! npacin-gr. 

7 I NO, s i r , we wwuld net be restrict**!. 
8 1 

I That i s correct. 
9 0 In other words, i f you so chooee now you 

10 ; can develop i t or eomnvnc* d r i l l i n f on four sectioa pattern, 

11 ; i f you choose. 

A . 

0 Therefore spacing- is irrelevant to 

development of the unit area, and the unit plan. 

A So, s i r , 1 don't think i t Is, l think 

I t " s very pertinent to the protection of correlative rights 

and prevention of waste. 

Q * e l l , isn't the unit designed to protect 

waste or prevent waste and protect correlative rights? 

19 i A y*s, s i r , and i f a l l royalty interest as 
i 

20 i w©l I -as working interest comers were committed to thc entire 
j 

unit and there were no window areas, I thinH that would 

acco&plish that fact. 

0 Vou don't have any proble» with 

apportionment of royalties under th* unit plan, do you? 

A I*m not involved with the*. 1 assume 
5 j that our people can apportion them. 

12 

13 

14 

15 

16 

17 

18 
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0 Everybody under the unit plan as fer *« 

royalty owners are concerned, get paid on the basis of sur­

face acreage, i s that correct? 

A They're getting paid in accordance with 

! the unit a^reeraent provisions*, whichever ono that i s . 

Q That's a participation formula under th* 

unit plan, isn't i t ? 

h yes, i t i&. 

0 You hav« not defined within the unit ar* 

a cosuaoa scarce of supply. 

A Ito, s i r . 

0 And would you agree with the opening 

statesseat of Mr. t*ot« that you hav* no production history 

Cross the unit area? 

A Other than fron April 2nd and the flow 

test, I would agree with that, v®s. 

A And considering that i t ' s * one minion 

acre unit, that's very sparse production, would you agree 

* i t h that? 

A Ves, s i r , sparse production. 

C Are yaw ••\join<g to pr*?«er5t any testimony 

today concerning pressure data in other areas other than 

whare the flow te*»t» have b*en conducted? 

A I don * t. feel ieve there w i l l be any. *?e're 

| concentrating on data which we have developed since the last 

| hearing. 

I Q And thi* flow tests are the only new data 
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that you have sine® the las t hearing. 

A $o, s i r , we've d r i l l e d a <fr#at nuttber of 

v e i l s , *nich gives <3eo3osteal date, a l so . 

0 Tou have not tested those v e i l s , i s that 

correct? 

A Tĥ r<? way he short term tests on thera. 

they've not been turned to the l i n e , that's correct. 

I'm mrm «h»n a wel 1 was d r i l l e d i t * a 

tasted for a short period of tiaw. 

Q veell, you're not g«*inf to present any 

data on that — on those tests today, are you? 

h no, s i r . 

tfi*. F-Amt&Ai Hr. Chalraan, 1 

heHave that that's a l ! the questions 1 have. 

HR. a AMBIT i Any other questions 

of tfr. Allen? 3̂ r, Jarensine. 

Wfi. dA*RAfflW)s I have just a 

few sjueitiona. 

CROSS $XA*I»ATIOif 

BY HI?. JARAMILtrOt 

0 wr» Mien, ray naaae's Arthur J*ra»ilio. I 

represent 80s* Carbonic and t have just a few questions that 

I'd like to sat you that touch on soatevhst vhat «r. kaphas 

and Mr. Padilla havit asHed you. 

You indicated to Mr. Padilla that as the 

operator of this large unit A»oco, with certain concurrence* 



j of thm other leasehold owners that have coassitted acreage to 

| this unit, can pretty well dec ids where i t *«mts to place 

i i t s wells and how to space the* within the unit and without 

! bo ing hound by any spacing re^uiresMmts, i s that correct? 
i 
i 

& In general that's correct, yea, s i r , 

C1 All r i g h t , nn*. when Hr* Padilla aske-J 

j yo«# well, is i t — aren't the spacing r«quir©««fits there-

! for© really l i s t e r i a ! and irrelevant, you ©aid no, because 

! they — they aff«ct and impact correlative rights and west*. 

A Yes, s i r , 
Q Can you explain how or why that is tm 

• case? 

A 1 think I can. I f we wara forced to 

v*lop on statewide 160, there is no provision for d r i l l i n g 

; on 648, unsigned acreage within the unit would recwive o 

| royalty unless additional welts were d r i l l e d , i f i und«r-

j stand that correctly. 

Me need to protect their interest as woll 

! as tha unit interest, to sec that everyone is treated 

| f a i r l y . 

; 64C acres w i n permit ux to develop the 

del i v e r a b i l i t y needed without d r i l l i n g a larfe number of un-

n«cessary wells for the sole purpose ©f protecting correla­

tive rights and for no other reason whatsoever* 

0 Well, just aay i f you're forced to deve­

lop on 160, how would you be forced to develop on ISO acres? 

j ft Lack of any provision to pool areas lar-



i <?er than H8 seres would mean thorn uneosswitted acreages 
i 

I 

would have of necessity to be developed to protect correla­

tive rights, ^e w i l l show this later v i t h exhibits* 

0 I*w not m m I understand which uneow?it-

ted areas we*re talking about here. 

A Talking about working int«r«*st owners 

I vhich — or royalty interest owners which have not coaunitted 
i 

: to the unit and they*re treated i n separate leases. 

0 Royalty interest owners and working 

interest owners? 

A Well, a l l working interest owners in the 

, nravo boPKs are 16© percent cosaaitted in the unit. 

CJ' Hight. What about the uncommitted iater-

: eat in the Bravo Dooa, th® windows that there has been sea® 
: reference to? 

j A yes. 

0 fffhat impact i s that on your analysis of 

; protection of correlative rights and waste when you say that 

i i t you're forced to develop on these 163* a that's what's 
I 
j $oing to result? 
j * f e l 1 , in sy coinion 640-acre spacing is 
j actually to the benefit that ©wo the windows. You have a 
i 
j witl® open choice then «siths;r to reves t pooling with acreage 
I which is not in the window to for» a #4$ acres and d r i l l 

I 
| only one well, or d r i l l on IfiO i f yens <f«t poolings adopted 

j for that area. 
| MB, MOT*, nr. Chairman, I 
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wight suggest for the benefit of «r« daraislllo that we're 

going to have another witness who*a going to intro4«ce exhi­

bi t s showing how this correlative rights w i l l apply on the 

«nsign«d tracts and you wight wish to reserve your questions 

for bit*. although this witness la f u l l y tgua l i f t e d to an­

swer, i t f i g h t be *ore e f f i c i e n t to aak i t of « witness 

who's going to t e s t i f y to that very thing. 

m . JmMUhLQi I ' l l do that, 

but i f I can just have an outline, a brief response to ny 

question, Hr. Allen, so I »ight tee wore prepared when the 

witness who's going to deal with thi® matter — 

f Would you repeat the question again? I 

lost i t in the exchan«*». 

A Wo11, I went to know about t h * uocoa*it-

ted acreage, the windows within the unit, that have not been 

co»»itted. you talked about i f you were forced to develop 

on i«0 acres in answering ray prior question, and we w«r« 

getting to — Set we backtrack just a l i t t l e b i t here. 

f i r s t of a l l , why would you be required 

to d r i l l on If0 acros i f , as yo« previously answered my 

question and «r. Padilla**, as a unit, operator you pretty 

well determined where you want to pot the welle within this 

unit? 

A I go back again and eey the regulreeent 

to develop certain areas on l.€0 i s to protect correlative 

rights where there i s unsigned interest in that area. I f 

there were no unsigned interest i t would not be necessary to 
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1 I 59 
2 | do so. 

3 | o 9*11, is that to offsot production that 

4 assigned interests may pursy®, is that what you»ro saying"? 

5 

6 

7 

8 

9 

10 

A i t i s to Keep drainage from occurring 

froia one interest to another. 

0 Well, isn't that the whole objective of 

this $40~acre spacing rul«* request you have, to — is order 

to eliminate the need of offset wells by operators in uncom­

mitted **- with ttocosneittod acreage that are doing their own 

development of their own leases? 

11 , A Xt provides a mechanism to prevent the 

12 1 d r i l l i n g of unnecessary wells that we do not have now and i t 

1 3 j could minimise the mie.be r of offset obligations occurring i f 

i t were developed on 640. I t certainly would provide much 

more orderly development of a large ar«ta which ban not hesn 

d«Vi»lop«d to dat©. 

0 unnecessary w i l l s that you are talking 

about ar© the offset w»lls that you would be required to put 

in in order to offset wells that were put in by uncommitted 

19 ; acreage, isn't that the long and short of i t ? 
i 

20 | ft Tlot necessarily. Vou could be wh«n 
i 

-,1 < I'm talking about an unnecessary well, I 'm talking about the 

well that must be d r i l l e d for the sole purpose to protect 

correlative rights that generates no additional reserves at 

14 
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23 i 
; a l l . 

24 
0 Wal l , d i d n ' t you indicate a l i t t l e while 

25 
ago in some testimony that whethar you put in one well or 
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four wells per section you're not going to take out any more 

^a&? n-idn't X hear you s«y that? 

& I*a not exact ly sure that t answered i t 

tha t way, I might have. 

MS. m t t t Hr. Chairman, I 

might — 

Q You'd get the aame astount of gas, I be­

lieve is what you said. 

m . MOTS i 1 Relieve, sr. 

Chairman, that the attorney*a referring to probably my open­

ing statement. Me w i l l hava a witness who wi11 t e s t i f y to 

that fact, but i t w i l l be — I don * t believe nr. ft!len tes­

t i f i e d to that. 

Mr. Sheppard has mad$ that ana­

lysis and I believe the questions should be directed to hiau 

0 We11, nr. Allen, can you explain why so 

i»uch of the development of th® Bravo 0oae Salt has been over 

oa this east side surrounding the four flow w«lia that you 

have designated there? 

A One reason that the development has oc­

curred thmt'i at thia ,>oini ia i f you «er« pr̂ s*»nt at any of 

the unit hearings where we t e s t i f i e d there would be severe I 

co>vrsssor sites within the unit ar«a as the market devel­

oped* our compressor si t e is located, I don't know exact l o ­

cation, but i t ' s pretty close to the center of that develop­

ment there. At that ti&e 1 think we stated that we were 

d r i l l i n g on acreage that i t was necessary to hold prior to 
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2 : the adoption of thm. unit, which haa bean brought up earlier, 

3 ; tee were trying to minimise surface obstructions by u t i l i s i n g 

4 ; existing roads. There fe-«re a l o t of reasons that the devel-

I opssant got started there f i r s t . Since the compressor sta-

i tion is there, i t ' s logical to expand outward. 
6 ; 

'': How you rendered an opinion, I believe i t 
' i F 

j your testimony, not so&ethitig that was read in by «om«~ 
8 : 

i body els*, that one well per section would effectively drain 
9 ; that section, and is that testimony applicable throughout 

10 the entire Bravo Done Onit? Is that the testimony? 

11 A. Okay. Information that I have seen and 

12 that you w i l l see today, i t i® my opinion that one well w i l l 

drain 640 acres. 
13 

3' Is i t your testimony that you have no 
14 

: lease obligations at the present time that would have any 
15 

: offeet or impact on your d r i l l i n g obligations i f the spacing 
16 , 

remains at MQ acres? 
17 

h would you rephrase that? I just want to 
18 I make sure I understand your question. 
19 • M!U HOTft* «r. Chairman, 1 be-

20 ; lieve I's? going to object to that guest ion because I think 

^ i t asks? for a legal conclusion which this witness is not 

< qualified to answer. I don't b®liev« "he knows what i«a««s 
22 ; 

i ftfteco has and what leass reguire-iasant# thore -wculd be i n con-
23 j 

Jneetion with d r i l l i n g * I don't believe that*s within the 
24 i 

;ar#a of hi# expertise. 
25 i 1 KR. JARAtfXLiLOi I 'm j u s t aakine 



i 

5 

6 

7 

8 

9 

2 ! f a c t u a l l y what t h i s witness docs %now about th© lease o b l i -

3 ! Rations. I f ha doesn't &now anything he can so- state, but 

a i i f he doe*, I believe !»is e n t i t l e d to an anaver • 
i 

I4U.. SJ?>*fT: Repeat your ques­

t i o n , sr. J a r a * i l l o . 

0 sr. 7!, 11 en, are you aware of any oblice-

tione, lease obligations, that ASROCO haa at the present tl»e 

that would cause the reguireaent, or cause them to Increase 

t h e i r d r i l l i n g a c t i v i t y , notwithstanding tbe creation of 

10 1 t h i s $ravo ®&m «nit, unless the spacing v m changed frees 

11 IM? to 640? I n other words, do you h«ve lease reoulretsentg 

12 i that require you to d r i l l additional wells under tha current 

£3 ; spacing ruies? 

A fo the best of »y knowledge I know of 

non«. 

C A l l r i g h t . Who, is- there any witness 

that would have greater knowledge of that area that i t a n t i ­

cipated to be presented here today? 

A Ko, s i r . The conditions a r t not th® s 

19 ; they were i n ' B l as far as lease obligations are con-

20 ; cerr.ee. 

That p'tich I do Know. 

Q A l l r i g h t , but you do not know whether 

there exist any other obligations In spite-of ths creation 

cf ths unit? 

A I f there are, they have not been brought 

to «y a t t e n t i o n . 
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5 

6 

Q 

1 i «3 

2 . Q Has that been a factor i n any way i n the 

3 ; f i l i n g of t h i s application? 

4 : A so, s i r . 

0 *'ov, Hr. ftllen, by requiring the uncois-

»itt®d acreage, ths leasehold owners i n the uncommitted ac­

reage with Jess than acres to force cool or seek a 

special pooling — a aoecial pool designation froa the Cots-

mission, aren't you e f f e c t i v e l y by shaking these rules $40 

acres throughout t h i s whole u n i t forcng i n those uncommitted 

10 . acres back i n t o the u n i t for a l l p r a c t i c a l purposes? 

11 ft I don't see how at a l l , no, s i r . 

12 0 Well, f i r s t of a l l , i f an uncommitted 

leasehold owner cannot develop his ©wn property eo less than 

640 without voluntary or compulsory pooling, i s n ' t that 

true? 

A Or obtaining a nonstandard u n i t i n which 

ca$@ he could go r i g h t ah«s«d. 

0 ?*ov, would not the un i t i t s e l f be a 

necessary party to those i f the remainder of t h * acreage ne-

19 \ ceasary happens to f a l l w i t h i n the u n i t i t s e l f ? 

20 : ft In the €40 acres? 

C- Ves. 

A Yes, the u n i t would be but we would not 

be forcing th*« into th® u n i t . 

0 Wow — how — w e l l , f o r a l l p r a c t i c a l 

purposes, though, you would have to take the whole u n i t on 

in order to get a nonstandard u n i t or t o cowpulsorily pool 
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1 I 64 

2 j in order to get 640 acres to develop, would you not? 

3 ! A Exactly what do you »ean by taking on the 

4 I whole unit? 1*3* —• 

§ • 0 The unit would have to be nas&ed and wouid 

: either have to oppose or not oppose the — 
6 
; A Cn a nonstandard compulsory pooling or 

/ j 
; voluntary, the unit and Amoco as operator would be the par-

8 \ 
: ties which you'd deal with, yes, a i r . 

9 

0 And under the current spacing rules i f 

^ ; you've got 168 acres you don't need the concourrence of the 

11 ; unit or any lesebold or anything in order to develop your 

12 I acreage. 
i 

13 , A Yes, s i r , yow do if you don't have a full 

i 160 acres. the aatae thing applied regardless of the spec-
14 

; ing. 
15 

• Q Right* but i f you have & f u l l 160 acres 
16 

| you can develop i t without that type of process. 
17 

A Tbat in correct. 
18 

; Q- «hat percentage of the acreage of the en-
1 9 t i r e unit is controlled, operated, by the unit? bo you know 

20 : what that, percentage ia? 

21 j A Would you repeat that? What percentage 

I 
22 • of the — 

; 0 The acreage within the Bravo Pom Onit i s 
! costal tted to the unit? 

24 ! 
A I t ' s p re t ty high but I do not 'enow a nua-25 i ' ber, counselor. 



j 
1 ! m 

( 

2 ' 0 fS percent or so? 

3 ; A I don't knew that enact number. 

4 | c. And the real focus of your request for 
i 

g ' rul«? changes is real ly on the remainder, is i t not, since 
! the unit can e f fec t ive ly put a -well «t whatever a«sacinf i t 

6 i 
i want» to within the unit? 

7 I 
; A no, sir, it's not. 

8 : 

; m. zmmth'Wi That's all i 
9 ' 

! have, Hr, Chairman. 

1 ° ' RAsstyj Any other questions 
11 of Mr. Allen? 

12 ' MR. tOPE8t I know «r* Johnson 

has sosse there, Kr. Chairman, but before you get to him 

could I pursue a line of questioning tbat *tr. Jaramilio 

raised with this witness!? 

MR. ftAHEYs Certainly. 

13 

14 

15 

16 

19 i {j Fr. Allen, 1 think in response -to ©ne of 

20 i Kr. JaramiJlo'a *-juestion« with respect to the- i n i t i a l devel­

opment by AMOCO of the unit oo th# esttern flank, your 

statement was that that was where the f i r s t compressor fac­

i l i t y was 90ing In and that fact alone affected development 

significantly, 

Isn't i t also true that the thickness of 

tbe pay, the pressure data, the flow rates, and a l l the rest 
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2 

3 
j 

4 i 
i 

1 
5 ! 
6 

has significant effect on th© fact that you developed the 

«astern flanks? 

h I'm sur** that was a factor involved, but 

m you r e c a l l , and 1 think you %*ere present at those hear­

ings, prior to formation of the unit we did t e s t i f y ss to 

the number of B»11E we would hp forced to d r i l l to hold ac­

reage and we had a management commit ln 1981 to do that. 

If§0, when thm unit — 

9 0 l i g h t . That unit was in large part —-

10 * That»« where a l o t of that d r i l l i n g was 

22 going on at that time. 

C' »uch of this was on i t a t e leases, was i t 

7 

8 

12 

13 

14 

15 

not? 

A ft lo t of i t was on Hutchinson leases, you 

b e t . 

0 And isn't i t true that the pressure data 

ib — wel 1, second cornstion, 

*7

 ; Isn't there considerable faulting 

18 ; throughout the unit ar«*#? 
i 

29 | A I have seen on some of our map* some 

faults there. I don't know the maonitud* of th<*m nor do I 

know whether they're sealino or not, but yes, there is some 
i faulting, probably, 

22 • 
j 13 And ia i t not also true.that the thick-

23 ! 
i ness of pay, the pressure information, and other reservoir 

->4 I 
~ | data on the western flank of the pool i s quite different 

-5 Jfrom that experienced on the eastern side of the pool? 

20 

21 I 
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1 I 67 
1 : A There i s considerable dlfferenc©, yea* 

3 s s i r * 

4 I ^ isn't i t also true that tha rate ©f flow 

on th« eastern side is quite different from that experienced 

on the western side? 

ft From earlier tests that 1*ve seen, and 

these are just short term completion flow tests, I think i n 

general thet's a correct statement* 

Again, as you r e c a l l , the pressure is 

i»uch higher on the weat side, which would compensate for the 

11 difference, compensate for some of the differences in reser-

12 ; voir pressures. 

•|3 i Q Would you agree that the flow rate on the 

eastern aide of the pool as compared to that, for example, 

experienced by Aserigas on the western side of th® pool, is 

«bout two to OR#? 

A 1 can't agree with you because J do not 

know what the producing rato© on America®* property i s . I t 

I recall the testimony of «r. Peters* 1 don't recall i f he 

19 ! gave aay rates. f»ow, be may have. So I don't know whether 
i 

20 j it'® two to one. 
i 

21 G v e i l , your wells MT& experiencing about 

what, a wi l l i o n a day? 

A The one© that are going on the line now 

are doir*9 & million a day or better. 

0 And would you have any reason to object 

i f I were to suggest that Amerigas* best well is only cap-

14 

IS 

16 

17 

18 

22 

23 

24 

25 



m 
able of sustaining at tha maximum 4QO#09$ a day? 

% would I object to your statement? I 

couldn't object to it. I don*t know* 

C? I t h i nit i t wa* in the previous record but 

I just can't re c a l l . 

.* I just ^on't r»cn 11 i t , ei ? hvr. 

MR. tCP£3J Thank you* 

Mt* »a«£Yt Any other ijaestions 
of ths witness*? 

**r. Johnson? 

0 »r. Alien, i s i t correct that 50 or of 

these malts w i l l go on stream in the *t*CQ line* Sheep 

fountain line? 

A Is this ~- ia thi s the line that (not 

clear?, the Shemp fountain? 

0 

A I t ' s my understanding the 2€ wells now 

producing are going there snd I think the next 24 to go oo 

are go1no there, a 1so. 

0 Is that going to be a permanent status? 

A I don't know whether i t is or whether i t 

isn' t , Roy. tisfht now i t ' s the only pipeline out there. 

0 Okay. V'elti assuming that i t is a perma­

nent states, t h * re>r5ain<!«r of the wslls that ar« shut in 

right now, are they capable of producing sufficient volumes 



to f i l l your proposed line? 

A Are ths wells that are d r i l l e d end com-

pieted now capable of doing what? 

0 P i l l i n g your proposed line and delivering 

your maximum capability amount of C02? 

A Roy, I don't know what the forecast i s , 

what the laarket w i l l doisand, and. I don't know what the capa­

c i t y of tbe line w i l l be designed fer. 

fhe only thing I can answer is that I 

think that we have and can develop much more de l i v e r a b i l i t y 

than we have at this tiwse. 

The wells that are completed, m I under­

stand our plans, you know, by year end, up u n t i l around Jan­

uary 1st of 1985* we may be producing as high as I70-»illion 

cubic feet of gas a clay. 

Sfhether that's a l l going down Sheep Moun­

tain — I &mvim' i t ' s a l l going to have to go down Sheep 

{fountain, I don't know whether the other line is going to be 

completed. 

Q Mr. Allen, do you know i f Amoco Is planning 

any future d r i l l i n g progr.3<*s to meet the demand or produce 

sufficient geantities to f i l l your l i n e , your proposed line? 

NR. m t B i nr . Chairman, I 

might suggest for purpose of efficiency, although I realise 

the witness is goal i f l e d to answer this question, that we $o 

have nr. Sheppard here who has those figures end i f those 

questions were addressed to f x . Sheppard during his cross 



I n 
^ examination, ha*11 have an exact or a better answer than Mr. 

3 | h ilen doss. 

4 : Ml?, jormsout Thank you. 
i 

5 [ «JR. j thank you, Mr. 

, i Johnson. Kr. Stamots, 
6 

7 
; cotsfious sy m. STAKKTSS 

8 
0 Mr. Allen, on your Exhibit number One you 

9 

colored i n blue what you identified as the iiueyeroa Area. 1 

^ • presume that none of the .blue areas take in fi whole section, 

I I ; so I presume that there must be some wells in the blue area® 

12 ;developed on 40 acres, is that correct? 

13 ; A That's my assumption* yes. 

1 4 0 should Asoco Isavis any objection i f an area 

' were carved out in ths middle of the Sravo Doss© area for 
15 

i some spacing lass than 640 for tha Sueyeros area, i f we took 
16 

I in whole tactions as opposed to just the parts you've 
17 : 

; labeled blue? 
i s 

j A ^ r . .Stamets, I don't think that we would 

19 ; shve any objection to i t . we certainly have no objections 

20 j to this that's already b««n developed anc producing as beim? 

21 •excluded out oa ISO's. 

22 i 0 i t seems like that might be more logical 

I than having one half of a section on, say, ISO's and tho 

23 I 
I other ha l f on f>40'u but s t i l l only having one sect ion 

24 : 
j ava i l ab le . 

25 ! j A I t would appear to make i t — s&ake the — 



* \ 1 

2 • that arm where we do not have cleer cot sections easier to-

3 j handle for both parties. In that respect I think that w@ 

4 I would probably- not object to i t . 

5 ; Q I f during this three yoar temporary 

^ j special pool rule period A*oc© war© to, say, force pool soae 

! of this acreage which is not dedicated to this unit, in order 
7 I 

\ to d r i l i a well on a 640 acre tr a c t , and that well were to 
8 : 

;' produce a year or two end then the spacing was, say, went 
9 
: back to 160, how would you then go back and straighten out 

10 

• the equities relative to that taction? 

11 | A Are we speaking t o t a l l y uncommitted, such 

12 i aa the window acreage as? opposed to unsigned or just either 

13 I way? 

1 4 i c Either way. I ' d l i k e to hear you answer 

- both of those <sue&ti©nii. 
15 i 

i m * *0T»t «»r. Stasets, I be-
16 

li#ve that would be a le^al question and the best I can do 
17 

\ to answer froa & le$al standpoint is I think that's add res-
18 

sed in the unit agreement and i t provides for no past read* 

1^ : justsent of equities ©o that there would be BO past adjust** 

20 i »ent of equities i f the spacing was chanced devn to 1€0. 

21 : 0 $ut the people that would be pooled 

~- aren't signatories to th* unit agreement, so we'd s t i l l have 
j a question of how their equities would be addressswS i n any 

23 j 
1 chan§«* of spacing. 

24 j 

KR. MCTPs People who are not 
25 ; j pooled? fiaybe I d i d n ' t answer your quest ion. 
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Q People who are not parties to the onlt 

i«reswent, those who didn't sign, i f the unit pools the® and 

| then later their acreage is determined not to fee properly 
! dedicated to this well, how do we oo hack and adjust the 

i equities to that, how should they foe adjusted? Wow would 

| you adjust theis? 

*!R. WOTli I think we can be 
i 
j 

prospective only up un t i l that tlase. they would have re­

ceived their share of unit production tey virtue of having 

seen pooled into a «40~acre unit that was a part of S40~acre 

area that would apply to the unit, there would be no retro-

; active adjustment of their — of the proceeds they'd already 

received* That's my legal opinion. 

HS. SYAMBtSs 0© i f they had 

paid for their half, say, of d r i l l i n g thia well and the well 

| was on unit acreage and then the 160-acre spacinf, they 

would have just lost their inv«st»eot in that well? 

«B. MOTE* X thought you were 

; talking only about royalty interest owners. Are you talking 

; about working interests? 

j MR. STAKETSf I'm talking about 

j feoth types. 

HR. MOTSi I'm sure there's an 

j answer to i t but i t doesn't occur to sse right now. 

I h We'd too in almost that identical situa-
i 

\ tion i f that occurred either ia an ©11 or gas ares and not 
i 

| just COS. I don't think i t wouid fee unique here. 1 think 



1 i 

2 j i t would hm thm name statewide i f we had a f i e l d oo te»por-

3 j ary rules, and i t was collapsed hack. 

4 j Q Is that a — 

5 | A t don't recall how i t was handled in the 
i 

g , past. 

! 0 That's true, and this has been one of the 
7 i 

i 

i reasons that has been given at hearings for not changing the 
8 : 

! spacing; that we've had production for eoese fseriod of t i « e 
9 ! 

and now we really can't straighten out the equities and w*a 
10 1 

| don't think you ought to change. 
H a Kail, I guess- one —* one approach i f that 

i 

12 | occurred end we found that the •pacing of 64f? was inade-

13 : quate, that i t would s t i l l be possible to i n f i l l d r i l l and 

1 4 S %ake some sort of an adjusti&ent, i f 160 or 320 were more ap-
15 | W 1 * * * " 

Q I t would sees* incumbent upon As*oco In 
16 : 

j this case, they've seade the statement that temporary pool 
17 ! 

i rules aren't 90ing to create a profclesi, to cope up with a 
18 ! 

; plan relative to pooling of royalty interest and relative to 

1 9 \ ooolin^E of uaco»»itted interest aad straightening out those 

20 i equities upon change in pool rules*. 
21 ! m . MOTE* I think I know the 

i 
22 I answer now. Let me t r y again. 

! 

i feet's supjtoae one tract was 160 
; acres and i t waa — you passed the 640-acre thing. That 

24 i 
j t€0~aere tract were force pooled into a 640-acre unit, 

25 ! 
j that*a the circumstances you're talking about, where neither 



14 

the royalty nor working interest were cc-emitted to the unit. 

Spon that forced pooling that i*0~acre tract gets one-fourth 

of a l l the production attributable to that well insofar ss 

the unit's concerned, whether you've got UU-acre spac­

ing, £4G~acre spacing, or whatever, and iff i t was determined 

by production history that 160 was appropriate, regardless? 

of what spacing occurred that royalty owner who was force 

pooled and that working interest owner who was force pooled 

in the ISO acres would s t i l l be entitled to get one-fourth 

of the well and a l l wells that were drilled on the #40 acres 

because fehe forced pooling would not he abrogated. 

MS*. PEARCEi And counsel for 

the Commission has been put in a quandary on that. 

N*. BTMcmt wr. note, I think 

that your response needs more work but 1 don't believe X 

care to pursue i t at thia point. 

That's a l l that 1 have. 

MR. rSftJICSi my I just follow 

along that same dangerous line. 

CttOSB EXAMINATION 

BY MP. PEARCE? 

0 Do you know i f AMOCO Production Company 

wouid object to a provision in any order which wight be i s ­

sued granting 6«ft-acre spacing that during the testporary 

pool rule period no such forced pooling action would fee 

brought so that the problem could not arise during the three 
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2 j year temporary period? Do you know i f Aitoo© would object to 

3 | that? 
i 

4 j A nr. Pearce, I believe that to put a con-

^ I ditiort l i k e that may stake i t very d i f f i c u l t for ue to oro-

6 ! 

7 

| tect the correlative rights within the unit. 

13 

14 

15 

16 

17 

18 

Thank you, s i r . 

RAS*syt Any other ques­

tions? 
8 

9 

10 

11 I 

12 j CROSS £XA*liW?X09t 

KR. mUMtWt Hr. Chairman. 

. HAieny* «r . Kellahin. 

SV MR. CELLAR! fit 

0 Hr. Allen, with regards to the 640-acre 

spacing case, would you t e l l »e specifically what i s your 

responsibility and what have you done on behalf of your com­

pany, Aeoco? 

A «el 1, s»y — 

Q What i s i t you do for Assoco that has got 

19 i you involved in the 640-acre spacing case? 

20 A I sat, of course, Engineering Supervisor 

21 | for our Regulatory Affairs Group in A«eco, and basically we 
i 

^ ; furnish technical advice to our operating people as to l n -

j terpretation and application of statewide rules and regula-
23 ; 

tlons. 
24 

0 A l l r i g h t , s i r , you are an engineer by 
-j 5 education and degree? 
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2 j A YsSr s i r , t SJR. 

5 

6 

7 

8 

9 

10 

3 ! 0 And where are you located in Aeaoco, what 

4 eo»»unity or town? 

A In Houston, Texas. 

0 And i s i t your responsibility ss the Re­

gulatory Coordinator for Amoco to be responsible for the ap­

plications AMOCO f i l e s in the State of ®m» Mealco .before the 

Oil Conservation Coeasission? 

A Yes, s i r . 

0 And when matters that become the subject 

11 ; of hearings or applications at the o i l Cornels* ioa come to 

12 \ yo^r attentloft, do you delegate and coordinate the prepara­

tion of doctment* and witnesses for the presentations of 

cases to the Coaw&isslon? 

A Yes, s i r . 

0 And in your capacity as an expert do you 

review those documents and the data supplied to you by your 

engineers and geologists and reach your own independent con­

clusions about that data? 

19 I A Yes, s i r , I do* 

20 ! C- And have you done so in this case? 

A Yes, s i r . 

0 And in matting that review, *tr. Allen, 

have you reached a conclusion in your opinion that 640-acre 

spacing for the proposed area Involved in your application 

i s the moat effective and efficient way for a temporary per­

iod of three years in which to develop this pool? 

13 

14 

15 

16 

17 

18 

21 

22 

23 

24 
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A Tea, s i r , I think i t d e f i n i t e l y i s . 

0 And is year proposed application one that 

includes the Tubb foraation? 

A Tes, s i r . 

0 Mow when »r« Lopes asked you i n general 

thst there was an area in the east side of the applied for 

area that showed a greater net thickness of Tubb sand than 

some areas to the west, what le your understanding of what 

you were addressing when you responded to that question? 

A Primarily the information which i s shown 

by cross section trace — is that A**A* or , the 

northwest/southeast — A-A'? 

0 Northwest to the southeast is A-A * ? 

A res. As I recall the Tubbs i s essential­

ly gone as you get further to the northwest, so i t does thin 

out in that direction. 

0 A l l r i g h t , s i r , 1 wonder i f yoa wight 

simply coee to that exhibit and in response to Mr. l.«ope«• 

guestions, when yoa were identifying a western portion of 

the proposed area that demonstrated a greater net thickness 

than another area, would you locate for us by whatever man­

ner you think appropriate that western — that eastern area 

i that showed the greater thickness? 

A The ares which I was talking about is i n 

essence what we're now calling our productive area in the 

Bravo f>oi«e t l n i t . I t ' s in the area of development centered 

in Township 15 North, 34 l a s t , further to the east. 
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The area of the thinner pay section which 

I was referring to is that which is ssore up and outside of 

this map as we go across in this direction* 

Q When you proceed up to the northwest the 

net pay thickness and the Tubb formation tends to thin as 

you sieve to the north and to the west. 

a Yes. 

Q a l l right, s i r * How m I correct in 

understanding when you refer to the net pay thickness that 

you have identified, at a particular well, how do you «ake 

that identification? 

A The identification which we are —- what 

I'm going to refer to as net pay thickness at this hearing 

is what we would shew on our cross sections has been 

determined to be an area with a perteaability with one 

millidarcy or greater. 

Q All right, and that i s done by ai»ply 

looking at the log information and analyzing that Joe 

information for togs run on the various wells. 

A yes, s i r . 

Q And ais X correct in understanding that 

j the net pay thickness as you determine i t fr©» the log 

! analysis demonstrates the capacity of the reservoir to hold 

I or contain gas in a given quantity under a specific acre? 
i 

ft The way in which we have correlated i t , 

! Mr. Kellahin, would ©ore, I think, siore appropriately he 

I terased the ability of the reservoir to transmit gaa. If i t 



were — i f we had correlated a Phi-ii effect, then whet you 

said would be correct, i t would represent the volume of gas. 

0 In taaking your study and applying only 

for purposes of »y question the information yeu have cos-

piled and applying i t to the area that we've identified as 

the eastern portion that has the thicker section, have you 

concluded for that area that 640-acre spacing i s an appro-

i priate spacinq? 

A Yes, s i r . 

Q As we proceed to an area in which the net 

; thickness decreases, whether you »©ve to the northwest or 

; the north or whatever direction you go, i f the trend demon-
I 

! strates that the net thickness decreases, would that require 

i a greater nu^er of acres to be dedicated to one well in or-

, der to make that well economic? 
! A If I understand your question, i f the net 
i 

j pay thickness decreased would i t require a dedication of a 

j larger amount of acreage? 
1 

I 0 Yes,. s i r , would you need wore than S40 
i acres as the net pay thickness decreases in whatever direc* 
i 

| tion? 
I 

I 

A It's possible, depending on the other re­

servoir parameters, yea, air. 
i 
i 

j 0 lo »afeing your study of the other wells 
1 involved outside of this western portion, have you encount-
j 

jered reservoir parameters or criteria that would cause you 

| to believe at this point that there are areas included with-



6 

i 

8 

9 

10 

1 ! no 
i 

2 ! tn your application that would not be appropriately spaced 

3 | at t h i s tissa on 640 acres? 

4 i a That would not tee appropriately, s i r ? 

s i With the exception of the area* that we have said we would 

agree t o not accept or we would agree to exempt, 1 think 

they could a l l be on 64£ acres. 

0 Ih your anamination, Mr* Allen, have you 

determined any geologic d i s c o n t i n u i t y across the area that 

would Isolate the tubb reservoir frow the area i n which you 

concentrated your d r i l l i n g ? 

11 A I have not seen that d i s c o n t i n u i t y . 

12 0 In determining whether 640-acre spacing 

i a appropriate, n r . Allen, what i s the significance of the 

fac t e l i c i t e d f r o * you by Mr. %®pmz that the pressure i n the 

western portion of the proposed area i s greater than that i n 

which you found the pressure to be i n the eastern portion? 

A I t would not change «y opinion as to 

whether €40 i s appropriate or not. 

0 ^hy not? 

A Well, i n the area normally where the 

20 1 pressure i s higher, I believe we found that there may bo 

21 so«e other factors that would cauae us t o calculate very 

sim i l a r gas i n place, whether i t be i n the eaat or i n the 

west. 

Also, the rates may vary soeewhat but I 

think that again would depend on the indivi d u a l reservoir 

parameters for that w e l l . 

13 

14 

15 

16 

17 

18 

1.9 

22 

23 

24 

25 



0 Mi*. Jaraasilio asked you sonse quest ions, 

Hr. AiIon, with regards to whether or not the spacing per i 
I 

well len*t irrelevant because you can control tht spacing at 

whatever acreage you require as a function of the unit oper­

ations. He put that question to you. Bo you ressember that j 
i 

conversation? | 

A I think so, yes, s i r . 

0 And 1 believe your answer to hie was that 

the 640-acre spacing application i n fact was not irrelevant 

nor aade irrelevant by the fact that this was largely con­

tained within the unit. 

A Yes, s i r . 

0 And I believe your response to 8r. Jar*-

w i l l o was that i t could result i n the d r i l l i n g of unneces­

sary welIs. 

A Yes, s i r . 

Q A l l r i g h t , let ase give you an example. 

I f we pick a window in the unit and by a 

window 1 *«an acreage in which Amoco does not control, i t ' s 

excluded £ro» the unit, and for sake of the question, in 

which you have no working interest. And let's assume that 

window occurs in the middle of the eastern portion, as a hy­

pothetical, let's assume that window i s 640 acres. 

Now i f the operator of that fi4# acre* 
i 
i 

! takes i t upon himself to determine in his own at ind that he 
i 

j wants to d r i l l four wells in a section, how many additional 

j unnecessary wells w i l l the operator of the unit have to 
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2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

d r i l l i n the adjoining' offsetting sections i n order to awset 

that drainage exposure? 

A Any — you mean the number of unnecessary 

wells? 

0 fhe additional unnecessary wells that you 

would have to d r i l l in order to protect the unit and the 

unit owners fross the exposure of the offsetting drainage 

from that window, 

A At least four, 

Q Alt r i g h t , s i r , and let's mnmmst that the 

unit operator of that (MC-acre unit took i t upon himself to 

decide that he wanted his reserves faster and he decided to 

d r i l l on 4C5 ©cres, and in order to asset that drainage re-

aponse by the unit, Assoc©, as unit operator,, w i l l have to 

d r i l l how ©any additional unnecessary wells? 

A I t w i l l be at least twice that number and 

Siayb* more. I think one of our exhibits shows th i s a l i t t l e 

b i t better in hypothetical for*, I believe, 

0 AH r i g h t , s i r , and *y question i s — 

A We would have to d r i l l sufficient wells 

to create a no-flow boundary between — around that S40 ac­

res. 

Q And why would you want to create a no-

flow boundary around 640 acre*? 

A fo prevent uncompensated drainage fro» 

one area to another. 

0 And is that not the whole purpose of the 



I ; 

i spacing application to determine not only for you but for 
i 

3 ; averyoae else, whet the Roat effective and e f f i c i e n t way i s 

4 , to develop this reservoir on how «any wells caa he at this 

5 point supported geologically and enginaerinf, so that un­

necessary wells are not drilled? 

P. That is correct. 

Q How let's talk about the forced pooling 

question that came up awhile ago, Ut, Alien. 

Let's assume that we had 64S acres if* 

which 320 on the east half of a section i s contained within 

I I the unit, fhe west half of the section is controlled by a 

12 ' nonparticipating party outside of the unit. 

13 . K Amoco elects to d r i l l on that 64© ac­

res, i t ' s «y understanding that of the several options one 

of them i s to force pool the #40-acre tract aa a spacing 

6 

7 

8 

9 

10 

i 
! unit. 

14 

15 

16 
A Yes, s i r . 

17 
0 To what degree would the force pooled 

18 

: party in the west half.of the section, in what percentage 

1 9 would i t participate in the production fro® that well? 

20 A On a 50/50 basis. 

21 i Q That percentage is not reduced to reprs-

22 ' mnt his percentage of the whole unit, i s i t ? 

1 A no, a i r . 
23 \ 

j 0 sr. Allen, are you familiar with the i n -
24 j 

j f i l l d r i l l i n g orders in the San Juan Basin in th© Blanco 
25 j 

neeaverde anc Basin Dakota Fools? 
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A Kr. Kellahin, I have not reviewed those 

pools at a l l , so I'm not. 

0 As Conservation Coordinator for your com­

pany are you generally familiar with the concept of i n f i i i 

d r i l l i n g ? 

A Ve». There's a lo t »ora of i t done in 

the northwest, as you mentioned, which i s handled out off our 

Denver Office. 

0 A i l r i g h t , s i r , are you familiar with the 

Catclaw Draw Morrow tool in southeastern tfew Mexico? 

A not intimately, ne, s i r . 

Q A l l r i g h t , s i r . Are you familiar with 

the formation of a working interest unit? 

A Yes, a i r . 

0 I f a working Interest unit i s forced for 

the purposes of d r i l l i n g and developing the I'ubb formation 

and that working interest unit contains 640 acres and you 

d r i l l one well, how do#s the unit participant share i n the 

production froa? that well? 

A they would share i n proportion to the ac­

reage which they contributed to i t . 

C A i l r i g h t , s i r , and i f th© spacing is 

changed to 32© acres as opposed to 640, and a second well is 

d r i l l e d , w i l l the participants In the other half share in 

106 percent ot the production or w i l l i t be shared &aon$ tho 

working interest units i n the 640-acre unit? 

A i t would share on the i n i t i a l basis on j 



1 \ 35 

^ ; which the working interest unit was formed. 

3 1 Q A i l r i g h t , s i r , and i f the spacing is 

4 changed to 40 acres and additional wells were d r i l l e d , how 

, , is that production shared? 

A Jt would be shared a§ai« i n the propor-
6 

tion in which the working interest unit was forced. 
7 

Q A l l ri<jht. i n your opinion w i l l that 
8 

« v i o l a t e c o r r e l a t i v e r igh ts? 
9 

A No, s i r . 

1 0 . 0 So i f the spacing i s changed frow 640 to 

11 1*0, in your opinion would the reduced spacing at a later 

12 \ date, i f that is required, violate correlative rights toy 

' creating at this point £4$-acre spacing? 

: A So, s i r . 
14 , 

0 Now, n r . A l l e n , we have talked ateout a 
15 ; 

voluntary working interest unit on 640 acres* Based upon 
16 ; 

, your knowledge and exfimrience w i t h forced faceting appl ica-
17 

. tions, could not that sasse concept fee applied to protect the 

*8 ; correlative rights of the various parties involved? 

19 | A Yes, s i r , 1 think i t could, 

20 i KAXEY: Any other questions 

2| ; of the witness? 

j **• STAJiStfS* way 1 ask Hr, 

' Kellahin one? 
23 j 

! Kl?, XllJUAfflffs Oo you want «e 
24 I 

: to fee sworn, Mr. Chair&an? 
2 5 I Wl. STAHETSt 8e d i d n ' t exact ly 



1 ! 
j 86 

2 
' t e s t i f y on this issue but 

3 ' MR. XSliUUflVt I tried my ©est, 

4 | i*r. Chair»an, 

5 ' MB. Sf MISTSt The working 

6 interest units are voluntary. Compulsory poolings arc i n -

^ ; voluntary. Bow do you go from an involuntary compulsory 

pooling on 640 to a voluntary working interest unit i f the 
8 

• spacing is changed? 
9 ; 

If ft, ty ox tract inf 
10 

i fro® the af>oi leant in tho forced pooling application the 
1 1 > concession that in ©rdstr to protect the correlative rights 

12 of the various parties, that they have to share in the pro-

13 : ouction for the smaller pool tract i n the ease percentage as 

1 4 th#y shared i n the original forced pool t r a c t , and unless 

you tsHe that measure, then you'11 find that the people that 
i 

• helped $my for the f i r s t well and for which they have shared 
16 

in sotae quantity of production w i l l not receive the benefits 
17 

trom the second well d r i l l e d , and 1 think i t * s clear that 
18 

yoa have the necessary statutory authority in order to bal-
1 9 ' ance the equities to »ake that work. 

20 ; This is the sasse discussion 

21 had i n the i n f i l l d r i l l i n g programs in the San Juan Sasin, 

22 i i t ' s exactly the sass© discussion we had in th® Catclaw ©raw 

2 3 j t$orrow when we west froa* 640's down to 329(* and the reason 

j we elected i n f i l l d r i l l i n g was that we couldn't simply r<»-
| apace th«» without violating correlative rights, and X think 

25 ; | Kr. scarce and a nuasber of us here can devise for you a sta-
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2 : tutor!ly acceptable slants of accomplishing that goal, but my 

3 ! point i s you should not allow the decision on what i s the 

4 ; most effective and e f f i c i e n t way to i n i t i a l l y space the pool 

5 s to he dictated by what would happeh in an isolated m»oHng 

case when we know we can balance the equities. 

And having ©ado my closing ar­

gument i n this case, 1 w i l l stop* 

m . ntmm&t 1 do believe Mr. 

Kellahin has volunteered to take on that tasfc, 

MU mUJ*UXMt I'd fee delighted 

11 , for my customary fee, Mr. Chairman. 

12 : nmi;tt Any other questions 

of the witness? Mr. t a d i l i a * 

6 

7 

8 

9 

10 

13 

14 

15 

16 

17 

RECROSS BXAKXMATIOW 

Q Mr, *\il<?n, in connection with the eseaspi* 

on the working interest unit that tfr. Aeilahin just now 

18 j asked you, isn't i t customary under working interest units 

19 | only the royalty owner underlying the proration unit where 

20 j the well is d r i l l e d is the only one, or th* only royalty 

owners who are going to share in production? 

A on the royalty interest owners as opposed 

to the working interest ownars? 

Q Correct. 

A I »eliov« that's correct, 

Q So on our east haIf/west half, peopl« 

21 

22 

23 

24 | 

25 ; 



1 1 fl 
I 
I 

2 i ©ut»i<!# the unit that the well was d r i l l e d on u n i t land 

3 'would not — the royalty owners ami such working i n t e r e s t 

4 .would not share. 
g A on a 640-acre basis they would, yes. 

0 Assmssino the spacing i s 160 seres? 
6 

' A Then adjustment would have to oe made, 
7 

that's correct, I f the royalty were a factor. 
8 

0 Mr, Kellahin also asked you concerning 

9 : the thinning out on the thickness of the saints i n the west 

10 jsi<5« of the u n i t and he suggested th a t i t may be necessary 

11 :t© have wider spacing i n order to adequately drain ana re-

12 cover the aan»e amount of reserves. 

1 3 *?ow i s n ' t i t Also true that depending or* 

"the characteristics of the reservoir you s«y need to space 

or? smaller — on •nailer' spacing i n order to adequately 

drain the sands? 

A i t ' s possible that that i s tr u e , I thioX 

that i n th« case we're t a l k i n g about with thinner sands you 

normally w i l l have sews© wider drainage. 

19 0 I n fact — 

20 '. A r t may a f f e c t th© rate depending on the 

reservoir parameters. 

0 In fact we don't know as to whether or 

not smaller spacing or larger spacing i s adequate at t h i s 

|point, say on the west side. 
24 ; 

j A I would think that what wa'v^ t e s t i f i e d 
5̂ ' 
*• to holds whether i t ' s on ths east, west, south, or north. 

14 

15 

16 

17 

18 

21 

22 

23 j 



2 • that i t ' s certainly easier to d r i l l well® later than to t r y 

3 jt o u n d r i i l them when i t was not necessary» 

4 ! 0 well, you haven't d r i l l e d any wells ov«r 
i 

g |in the northwest side to apeak of. 
I 

, I A that's tree. 
! 
] 0 In fact you really don't know. 

7 ; 
! A at this point, that's true. 

8 
0 The fact that you wouid speculate at this 

9 

:point on d r i l l i n g unnecessary wells, you s t i l l don't know 

:whether i t would fee unnecessary wells or not because you 

11 h<sv«n't d r i l l e d the acreage. 

12 * I think the inforisatlon that we do have 

13 [indicates to us that thm, I guess the d r i l l l i n g on ISO's 

oro&ahly is s t i l l not going to develop any additional re­

serves. 
15 

i t w i l l develop, i n i t i a l l y anyway, a 
16 

higher rate, hut we are s t i l l of the opinion that we can re-
17 

;cover the reserves with one well, even in the thinner area. 
18 

Q t h a t ' s s t i l l an op in ion , i s that correct? 

^ . A Yes, s i r , only i th ink i n three years 
20 w e ' l l a a v*2 store f a c t s . 

21 0 I t ' 8 not based on f a c t . 

22 ¥ADI XtUk i 'Mo f u r t h e r ques­

t i o n s . 
23 

! MfU AAiftys Any other ciuestiotts 
24 \ 

jof the witness? He saay bo excused* 
25 I Mi*. MOfii tie questions on r e -



1 \ m 

2 • d i r e c t . **r. Chair sum. 

3 ; Mft. Jtaft&Ys fhe witness m y be 
I 
:excused. 

4 ! 
we' 11 tefee shout a ten rainute 

5 
; break here. 

6 
{thereupon a recess was taken.) 

*% 

8 : ws. SAKET1 The hearing will 

9 coee to order. 

10 MR. I*OT»» WSJ1!! call our next 

^ witness, »r. Bruce May. 

BKOCB i . my, 

13 
1 heinc called ss a witness and- feeiae, duly svorn uoon his 

14 
oath, testified as follows, to-witt 

15 ; 

1 6 ; DIRECT gXftJftlfftTIO* 

17 ] m m . «OT»t 

18 ; 0 Will you please state your naee, by whoia 

19 ©»|>loy«d, ia what capacity and location? 

2Q ; * *y name is Bruce? I . >**y. 1 'm a Staff 

:Geologiat. 1 work for Amoco Production Company in Houston, 
21 j 

Texas. 

22 

23 

24 

0 Have you previously testified hefore th® 

Commission and are your credentials as a j*etroleu» geologist 

a wetter of public record? 

i 

25 ! h Yes, they are. 



2 : 0 You * 11 be aslted to t e s t i f y concerning 

3 j certain exhibits. «er» these exhibit* either prepared by 

4 ; yoa or under your supervision #nd direction? 
i 

; A They were* 
5 : 
' 0 Did you t e s t i f y i n the Kerch 18, 1981 

6 
• heariri'j, «r, Hay? 

7 
A yes, I did. 

Q I f you would, please relate to us to some 
9 ;extent what and how long has bo^n your involvement with the 

10 . Bravo tm»® Area? 
11 ; A I've hm®n working on the Bravo Doee Area 
1 2 i for a|>proKl»at©ly f i v * years. 

y Ami what was your asai^neeat when you c 
13 ; 

I s tar ted working wi th Bravo Dosac? 
14 

; A fly assignment **as to «xs«tla« the co«pi<a-
15 

jiions within the Bravo Doss© Area so that wa coud iis|jrovo our 
1 6 ]completions and also to t r y to better understand the reaer-

;voir. 

18 ; 0 So i t was not your intention %-h&n you 

19 :originally got involved with Bravo !3o*e to necessarily be 

20 as a witness but that you had other assignment;*, is 
2 1 i 

that correct? 

A That*n correct. 
22 j 

j Q And *rvro those well completion techniques 
23 i 

iwhicb you designod and decided were appropriate for this 
24 ! . , 

jarea, **ere tney i»p l e«cn teo by Amco i n i t s c o n f l a t i o n of 25 j w l I s i n t h i s Rravo Do*s« Area? 



I 
I 

" j A ¥<!?£ • 
f 

7 

8 

9 

10 

3 Q n you would, fo up to thm wall where 

4 ; you*v« got your Exhibit ?iu«ber four and explain what in 

5 : shown by that exhibit, which i s — has a heading off ca l i b r a -

6 • tion technique. 

A This exhibit is the technique that I u t i ­

lised to help $e understand the reservoir in addition to 

helping us with our completion technique* 

Basically what i t involves in trying to 

rate the density porosity witb parsMssability. 

H i *ut. MGTEs Excuse ste, arts thero 

12 : any questions concerning his qualifications, nt* Chairaan? 

1 3 nm* RAMSyt Wo, there are not, 

«r. #ot«. 

Q Go ahead, &r. May. 

A The technique that I used involves using 

core analysis throughout .the unit. Th«r« are a total of #i 

cares that 1 used during #y calibration technique and those 

are located In the lower lefthand corner, fhe unit boundary 

is colored i n yellow and the hexagons indicate those wells 

20 j that 1 used, a tota l of 41 *e! Is within th*?. unit and two 

21 | tnat are just outside the unit, 1 used those core analyses 
j 

^2 ! i » dointj thi® c a l i b r a t i o n . 

14 

15 

16 

17 

18 

19 

j The f i r s t step in r.y calibration techni-
23 | 

tfua was to equate the density porosity to the actual reser~ 
24 

voir cor* porosity. And what 1 did ia I calibrated for «ach 
2 5 ] one **- cross plotted, ssccuse ase, for each one of thesewell* 



1 ; $:? 

2 ; the density poroeity v*\u<* and th* eor<* porosity value snd I 

3 ; found a distribution of points and based on that distribu-

A : tion of points I f a i t I saw a relationship between density 
4 ; * 

! poroelty ano1 cor* p©ro«it\». 
5 ; 
! ?he second step in »y calibration techni-

6 
; que was to•cross plot aU the core permeabilities against 

7 

: the core porosities and again I crots plotted those points i 

8 '. f e l t represented a relationship cross plot, and. I crew the 

9 ; line to represent that relationship, 

10 ' So w t i l i t i n o theno two cro«« plots I can 

U , then take any density porosity, fenwrat® a calculated cor^ 

; porosity, com over here, telle that core poroeity ana gener* 

: ate a calculated core peraeebi11tv* 
13 

An example of a depth plot where* I used 
14 

: «very foot of the density log to generate these panfteabili-
1 5 , ties is located in the center display on Exhibit masher 
1 6 ; Four, 
1 7 ' fo get you oriented here st r a t i f r a p h i c a l -

18 : iy what's colored in blue is the Clstarren anhydrite. The 

j9 : top of the basin is indicated fey the wavy l i n e , so thi® is 

j the unitised interval, Tubb interval. 
\ The tracks on the lefthand side is the 

21 j 
! gaswiia- ray and on th# riehthand side the solid lino repre-

22 j 
j sents my calculated permeability based on the technique that 

23 
I I d«v«lope«5. 

-»4 ! • , 
" j This is a new w*l 1 that was d r i l l e d since ^ I 25 i the last hearing and i t also included a core. I've also 



j V 
\ dupth plotted the eor-s analysis in a dashed line a l l th® w#y 

i down the depth track to a«e how well ay calculated p#r»eab~ 

; i i l t i a a patched actual core permeabilities. 

$ So in effect, to etake sure we understand 

; what you've done, you've taken log porosity, density, and by 

s the use- of cores and correlating those two, cn*© up with a 

. permeability which you have then assigned to each of the 

veils which you considered, i t that correct? 

A y@s, each of the wells foot by foot 

; density porosity measurements. 

0 a l l r i g h t , and i n thm lower left-hand 

: corner there, that's the — how do you show i t , by hexagon 

; shapes? Is that the wall* in which core data was tafeen? 

ft That's correct. 

Q And are they pretty well scattered over 

I the entire Bravo Papte Area? 

ft fes, they are. There's food distribution 

of the core analyses throughout the *rav© Pome Area f r o * 

• east to west and froa north to south. 

0 And how m&ny wells would you say you 

•; cored in order to b<; able to co«e to th? results which 

; you've reached? 

A on this particular case I*ve used 4̂  
i 

; different core analyses. 

0 Appro*i»»fceiy how ataay feet of cored rock 

I did you exaeine In order to coa» to your conclusions? 

A aver feet. 



Q Thi® method that you've used to calibrate 

i and detsraine the permeability, is this a method which i s 
: coeueonly used is the industry? 

ft Yes, i t i s , 

Q and is — does Amoco rely on this technic 

que to iwprova i t s w«l1 completion technique? 

A Tea, i t does.* 

0 And I t this the basis on which you 

: reached a conclusion as to how to properly complete wells in 
; this reservoir? 

A That's correct. 

0 what kind of a cutoff did you use tn wan­

ing your exhibit, the cross section that you're qeine; to 

te s t i f y to later? 

A What I did i s 1 used a one millidarcy 

• cutoff. 1 f e l t that permeability i n the rock with greater 

. than on* Millidarcy would flow qaa and as a result I*v» 
: colored everything that's greater than one wiIlidarcy orange 

; and you can £ro» this display that, there** *?«lt« a b i t 

of rock that is greater than one «illidarcy. 

Well, I t ' s not your testimony that any-

j th inn than one millidarcy would not transmit gas, is 

that correct? 

A That's correct. 

f j Wow did you arrive at the one millidarcy 

cutoff? 

A At?ain, I arrived at the one snillldary 



~ j cutoff because i f e l t that gas could flow above one «x J l i -

J oarcy. 

6 

1 

8 

9 

10 

11 

3 

4 j Q a i l ri$ht» How doe* that relate to tight 

5 I $es as deterained fey th© FEEC under the Natural 3as Policy 

act? 

A I believe the designation is-; 0,1 m i l l i ­

darcy and the cutoff I've used is ten tine® that. 

g A l l risjht* I f you would, go to your Ex­

h i b i t Number Five, i believe i t * * also on tha wall and ia a 

cross section A-A*, and explain what you have on t h i * exhi­

b i t , Mr. May. 

12 A utilising- the technique that I developed, 

13 ; i selected wells with density log« across the unit and 

generated a calculated pareeahiiity for those particular 

lof« and then I constructed cross sections qoinq across the 

unit. 

Thia particular cross section i s one that 

goes frots the southeast to the northwest, designated A-A*. 

i t also shows the unit boundary aad the trace of that cross 
IQ 1 

y ; section. 

20 \ tt start* in the southeast with th* C02-

21 i ia-Action Mo. 1 Ruts, which is just outside the unit, and 

22 j eventually ends up with the Aisoco State mP&" #o. 1, which is 

„ \ outsice the unit and is a dry hole. 
23 j 

I On a l l these displays the setae format 
24 | 

I w i l l be used. Anything that's colored i n , that's §renter 
25 ! 

j than an® a t l l l ida rcy i s colored i n orange. Everything t h a t ' s 

14 

15 

16 

17 

18 



1 ! 

| 9? 
2 ; less than one millidarcy i s white. The «oUa track, again, 

3 | right track, represents »y calculated permeability. Th* 

4 ; cross sections are a i l hum; on top of th® Tubb. 
5 ; C And how do you show new wolls on this «s~ 

' hibit? 
6 : 

; *• I've indicated thoae new wells that, were 
7 ; 

: d r i l l e d since the last hearing by coloring in the number de-
8 

. sanations above each well. 
9 

' Q A l l r i g h t . Did you find any geologic 
1 0 , continuity by virtue of this cross section vhich you ore-

11 ; pared? 
12 : A V*sa, I did. booking at the cross section 
1 3 . for intervals greater than one millidarcy across the unit 

and I •— the continuity of that greater than one Millidarcy 

: reservoir rock. 
15 

£ And is this indicative of the fact that 
16 

i permeability does thin and decrease as you fo to the north* 
17 

w*sst as has oeen previously t e s t i f i e d in. t his hearing? 
18 

J ; A y«a, total section of t h * tubb decreases, 

19 ; the amount of section that contains intervals greater thn 

20 : one »illidarcy decreases a a we go toward the northwest. -

21 '> £ tbe new data which you've «ssa®ined since 

2 2 ! the last hearing in the for*, of th« lofs on the new wells 

; that have been d r i l l e d and the new cor«s that you've sxa-
23 ; 

! wined, does that support the previous testimony which vou 
24 : 

; gave in this case i n the previous hearing? 
25 ' ; A Yes, i t doas. 



1 j 9? 

2 j Q Al! r i g h t , let's fe to your Cxftibit 

3 \ bmr Six. 

4 j w r . May, you've got before you now B-h', 

; which is Exhibit Sfotsber Six, »ov i« i t and the previous one 

! shown over in the righthand side i n a l i t t l e Inset as to 
6 ; 

i what that cross seetion does? I **an when* i t i t wtth re-
7 ' 
. spect to the unit area? 

8 

A Yes, i t ' s — basically this cross section 
9 i goes north to south in the unit. 

10 : 0 ftll r i g h t , and lifce the previous exhibit 

11 : do you show your ne%? vel Is by color i n f in the circled mm-

!2 1 bers at the top of each one of those Iocs? 

„. • A That's correct. 
13 ; 

0 And Is this the sense as the other exhibit 
14 

; in the fact that the orange coloring Is the permeability 
15 

i which you've shown is over one fsillidarey on this -exhibit, 
16 

; also? 
i ? That's correct, those intervals l*vm cor-

18 j related that are greater than one millidarcy are colored i n 

19 , orange and i t indicates to mm ve have extre*»«iy food contin-

2Q j uit y north/south direction across the onit. 
2j j C I note** sosie lines down at the hot to* 

i which are dot-dashed and sow* t i t t l e arrows. »hat do thowe? 
22 j 

j mean? 
23 ! 

! A Those indicate the position of faults 
24 | 

; based on a Tubb s t ructure leap. 
2s) i 

i C Does the nev data, which you,ve exaeiaed, 
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being the new wells that you have the logs available and the 

new cores which you've examined, indicate any geologic con­

t i n u i t y across this reservoir? 

A t©s, i t indicates to mm that there's ex~ 

treacly good continuity of greater than one millidarcy rock 

across the unit. 

0 D©*» that conclude your testimony with 

regard to this exhibit? 

A That's correct. 

Q «ould you look now to your Exhibit Hu«taer 

Seven? 

Tou now have before you what is Exhibit 

; Number Sevan. I believe i t ' s an east/west cross section de-
! signsted C-C*, is that correct? 

A That's correct, located on the eastern 

! portion of the unit. 

Q ' And referring to what — the f i r s t and 

the last and the beginning wells are on this cross section, 

\ so we'll have i t designated properly. 

A The last well on this particular cross 

' section, the 19-35-13 IF, and the f i r s t well on this p a r t i -

! cular cress section i s 26-33-34 IK. 
i 

Q Stow does this d i f f e r fro© your previous 

cross sections in any regard? 

A y«s# ia thi s particular case the wells 

j that I've used on this cross section are in general on 640-

; acre spacing, or one mile between each w#ll. 



1 ' 1*0 

2 ; 0 A l l ri g h t , and do you see any — i n pr<*~ 

3 i oaring this exhibit the new wolls are again colored at the 
i 

! top of the logs. In the new core data vou hav*s did vou $<«<* 
4 j ' 

I any evidence of not bavin*? geologic continuity from the sec-
5 j 

i tion which you hav« used to cross section? 
6 ! 

J A tfo, I did not ao* any g*»o logics discon-
7 ' 
: t i n u l t y of that interval greater than one willidarcy whan 

8 

; examining the new wells that I've incorporated i n this cro©s 

9 \ section. 
10 ; 0 And these wells, I helieve you said, <>r<* 
11 j approximately one telle apart. 
j2 ; & That'» correct. 

j 0 That would be the end result of §4S-acre 

: spacing i f granted by this Commission, i t would b® <a displav 
14 

; similar to t h i s , is that correct? 
15 i 

j A That's correct. 
16 

:, C ENS you hav^ anything further in connec-

* 7 \ tion with this exhibit? 
18 j A ??o, I — well, excuse ee. There is one 

i 

19 j well, this is the 19-34-0* IC, one of the new walls i n the 
I 

2Q i unit that we did core, one ef the two new welts th».t w»> ftav? 
\ core analysis for, and you can also using that caiibra-

21 j 
i tion technique, I ae watching the permeabilities froa* 

22 . 
j the core analysis very 11. 

23 j 
I 0 »hat is the writing that you have below 

24 i 
j each one of these welIs, * r . Bruce? 

2^ I * They indicate the well history, th§> i n i -



in 
2 

4 

8 

9 

10 

11 

ti a l rata that was aeasured. 

3 ! Q Does that coae I title your testieony on this 

exhibit? 

5 | A That** correct* 

6 0 Let's go to your Exhibit dumber Sight, 

which 1 believe is the north/south cross section. 

All right, you now have before you Exhi­

bit Sttjaber Sight, which is 0-0'. I t appears to be a 

north/south cross section. I f you would, please explain 

what you show on this exhibit? 

a This particular exhibit 1 — I show the 

12 north/south cross section through the area again that is 

13 \ drilled approximately 640-acre spacing or one wile between 

each well, and on this particular exhibit again I've corre­

lated those intervals that I've calculated to be greater 

than one millidarcy across this area, and I've seen extreme­

ly good continuity in the reservoir of those permeabilities 

greater than one »iliidarcy. 

Q And do the new wells that you show 

colored in the circles at the top of the logs and the core 

20 | data that you've seen, does this give any support to your 

21 j previous testimony with regards to geologic continuity? 

A Ves, i t does. I t fits right in to what 

my previous teatii&ony indicated. I t f i t s right in to where 

»y previously calibrated wells were. 

j Q In addition to — you sight come back and 
25 j 

1 s i t down, now, i f you would, nr . Hay. 

14 
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5 

6 

1 103 

2 \ addition to t h * walls, logs of which 

3 j are shown on the exhibits which you've put on the well and 

t e s t i f i e d to, have yeu seen the vast majority of a l l logs on 

a l l I f 3 wells inside the unit area that have been d r i l l e d 

since the lest hearing? 

| A Yes, l have, 

Q and did you take these into consideration 
8 • in ssaxing your detertaination and conclusion with regard to 

9 geologic continuity? 

10 * fee. 

11 0 D o ybu see anything frost your study that 

1 2 would indicate that ©ne well could not drain 640 acres? 

1 3 * m < I haven't seen anything from my study 

that would indicate i t would not drain S40 acres. 
14 

0 And do you see geologic continuity over 
15 

I one SRiliidarcy of permeability rock throughout the entire 
1 6 Bravo Ooioe Onit Area? 

1 7 * 1 do see that continuity. 

1 8 tm. mm* Wm offer into evi-

19 !<**»«* Aa^co's Exhibits four through Sight and tender the 

7 { J 'witness for cross examination. 

2 1 ! HR. RAifBYt Exhibits four 

through Sight w i l l be adult ted and we w i l l recess t i l l 1 s 1*5. 
22 ; 

i (Thereupon the noon recess wee taken.? 
23 i 

«t. *ft*K¥t The hearing w i l l 
2 4 jcome to order. 

25 i Are there any questions of Mr. 



1 
; 103 

2 : may? 

3 . m . l a n t t nr . Chairean, i f 

4 . you please. 
i 

5 i 

6 

7 

8 

9 

10 

CROSS EXAMS*ATIOM 

wi m. LOPES* 

0 Hr. May, I think û on the closing of your 

direct testieony you said that you hadn't seen anythinf, or 

you have not seen anything that would indicate that one wall 

would not drain 640 acres. 
1 1 what have you seen that indicate that i t 

12 will drain &40 acres? 

13 A Hell, I've seen reservoir quality that 

I've been able to correlate over a 640-acre area, and I be­

lieve that indicates to mt that you could have one well 

drain €4© acres. The continuity of the pay over that one 

taile area, that $40 acres, i s fairly good, greater than one 

»illidarcy. 

Q I suppose that I could agree with the 

premise that l f there i s reservoir continuity that a well 

20 ; can drain an indefinite area over a period of tirae. How 

21 ; long in your Jud^eent would one well be able to drain a l l 
i 

the recoverable C02 under a $40-acre tract? 

A I believe that's an engineering question. 

I'm not qualif ied to answer that. 

0 But then i f I understand your testimony 

j correct, i t ' s essentially on the fureatise that since there 

14 

15 

16 

17 

18 

19 

22 

23 

24 
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2 jaay e»sist reservoir continuity over en Indefinite period of 

3 jtiae, fee i t i n f i n i t y , one well w i l l be capable of draining 
i 
i 

4 ; tbat tract. 
5 ' A Geologically, yes, 
, ! 0 Tbe next thrust of «y questioning is o 
^ :going to -Address the wells frots which you obtained samples 

land in order to expedite the quest ionnltic. proc***1* I*m par* 
8 : 

;tieulariy Interested in what weile near the Mitch* U-Libby 
9 1 

;Leases were involved in your «as*f>iinf, sa»ole tasting;, and 
in 

;how are they correlated on your calibration chart? 

11 : A The wells that l used in the study are 

12 !indicated by the lower lefthand corner pap indicating dis~ 

13 itrlbution. The two wells that I think are probably close to 

1 4 the western area are the Amoco* State He. 1 and *?Pf*, 
:and they both correlated extremely well, the cross plot data 

15 
i 

ithat I have. They followed the relationships that 1»d esta-
16 

iblisaed, 
17 i 

Q *y n«*t question involves your Exhibit 

jSeven and that's right behind that Exhibit l i g h t , I believe. 
j 

1 9 Tou can Just l i f t i t up, i f you went. 

20 I l*& just curious for you to explain to SK® 

2\ |why the well Ito, 10 indicated on that exhibit has the Base-

^2 iaent 5&$qim up so dramatically co«|»®r#d to the other*.* 
i 

^3 j A vtml 1, you'll notice a question mark by 
j i t . In this particular case 1 did not know where the Ease-

24 j latent was in this well and whether we had penetrated i t or 

25 ! 
|not, so as a result I know the Basement is down there, I put 



3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

; a question mrk indicating that we had not penetrated i t in 
i 

> that ve i l * 

0 What Indications of faulting do you have 

i on that exhibit? 
j 

A in thia particular cross section, none* 

j Q Would the uxhibit show i t I f the faulting 

! was in tha Tubb? 

A Mo, i t wouldn't. 

0 Why i s that? 

A Because i t ' s a stratigraphic cross sec-
j t i o n . 

KB* hOPSt* I have no — I have 

j no further questions. 

$f*. tAf*R¥s Aay ether questions 

• of «r. Way? Mr. Padilla. 

; CROSS EXAMINATION 
j 

' Bt nn, PADILItAj 

j 0 Mr. Hay, in the last spacinf hearing you 

! t e s t i f i e d that, well, you presented other cross sections 
i 

i that were colored in orange, as w<* 11, is that correct? 
j 
3 

] A yes, that's correct. 

| C And you chose the same color for thi© 

hearing as bein<$ appropriate to show the one millidarcy cut­

o f f . 

A That's correct. 

w nom, that one millidarcy cutoff doesn't 



2 ; shew whether t h * formation is water saturated or not, does 

3 ' i t ? 

4 i A Mo, i t doesn't, i t indicates that raser-

5 ;voir quality i s thera. The Interval that I correlated, how-

. ;ever, corresponds to the perforations that we have in each 
6 | 

lone of the vs*lls i n the productive interval as we know right 
! now. 

8 1 

; 0 In fact, i n orange you have numerous 
9 1 

i stringers that are shown and each of those stringers could 
x v [ have a different pressure or reservoir characteristics, 

11 could they not? 

12 : A I couldn't answer that, the pressure, due 

ji3 j to pressure* I'm not familiar with that. 
14 ' 

19 

Q K a i l , you don't work with fehe other «»-

^ ! %ineers working with Arseco at a l l and have never discussed 

; the pressures with the engineers working on this ease? 
16 

A We've in this case* no. We've talked 
17 1 

j about pressures but I 'm not qualified to talk about thai*. I 
18 •• 

I don't understand thees that well. Kven, even generally of your own Anow-

20 I ledge you don't have any idea what the pressures are in each 

21 ! of these stringers? 

22 

23 j 

24 | 

25 j 

A so, I don't. 

Q would you «<cjree with »e» do you know 

enough reservoir engineering to know that some of those 

stringers could have different pressures? 

A i t ' s possible but I don't know enough re-



1 ! 10"? 

2 ; servoir engineering to t e l l you. 

3 ; § Let ee go to ereee section A-A1, and show 

4 j you Hell Po, 2, i f you'd step over there, please. 

5 • I think that shows enough, but 1 wouid 

' just like to ask you whether i n your opinion that lower 
6 

; s t r inger t ha t ' s shown on that we l l ssioht be a d i f f e r e n t Isms 
7 : 

: or a different pool altogether fro» the rest of the other 
8 ; 

I wells, even though i t mmy be connected to other wells? 
9 

A Sased on my cross section and the way 

1 0 ; I've correlated the greater than one s t i l l Ida rey interval, 1 

11 • do not have any separate pool. 

12 i 0 Just aserely indicates that the Tubb for-

1 3 ; station is underlying that well, isn't that correct; 1 4 > A That'n correct, underlying — 

0 Or that you've encountered the saw® type 
15 

i of reservoir quality underlying that well, 
16 

A I'm not sure I understand your question. 
17 

G Well, l e t «e asA the question this way. 
18 

Is that, in your opinion, a separate lens as shown on that 

19 ; well? 

20 h no, in my opinion and the way I've corro-

2\ ; lated i t , as I said previously, I have picked i t a« a separ-
i ate lens. 

0 Would that lust foe a thicker sand? 
23 | 

I A that's correct. that Interval that I've 
24 j 

! correlated as greater than one millidarcy Is thicker in that 
25 ! 

\ particular well. 
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Q Would you »<aree with m& that that could 

have a — that, would fe# a different — that could have d i f ­

ferent reservoir quality than the rest of thm wells? 

A I t has permeability greater than one mil­

lidarcy similar to the wells that I've correlated a l l 

through the cross section. 

Q And you don't know what the pressures are 

for that particular -sand section? 

A «o, I don't. 

Mit. wo?E» Objection. He'e a l ­

ready answered that question. 

Q ¥ow don't know whether that particular 

sand section is water saturated? 

A Mo, I do not. 

Q Mere you present when the wells were 

drilled? 

A »of I wasn't i n thia particular case. 

0 Mere you present when moat of these wells 

w«r« drilled? 

A Quite a few ef the caaea I wa» present at 

the project when ao*e of these villas were d r i l l e d . 

Q Did you encounter water in nome of the 

weile and not i n others? 

A 0ased on the teeting data, yes, they en­

countered some water in acme wells. 

9 That would affect permeability, wouldn't 

i t , water would? 
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2 I A Water would affect i r r i t a b i l i t y ? I t 

3 • would affect tbe perishability to gag* l believe. Perweahii-
4 : i t y is a function of whether f l u i d or fas w i l l flow through 

5 | i t * Periseability would s t i l l be there. 

. ; 0 Genera 11v in a gas wo11 too rouoh water o , 
I w i l l K i l l the vmll , won't i t ? 

7 . 
A I believe that ' s a correct generalise-

8 
• ti o n . 

9 ; 

Q And generally you would agree that mom® 
1 0 : wells Awoco has d r i l l e d have ©ore water than others* 

11 A I think that's true* 

12 : Q Have you i n your cross section included 

13 ; wells that are dry holes? 

1 4 A Mo, I have not* 

0 What have you encountered in those well® 

; where — where you have dry holes? 
16 

A in those particular wells I encountered 
17 

reservoir quality rock but in these cases they were wet. 
18 

t Q Did those wells — did you core any of 

19 those wells? 

20 j A Yes, we did. 

21 0 And did they show permeability in excess 

22 °* one tcillidarcy? 

A ¥es, they did. As a oatter of fact, .1 
used one of those wells i n this cross plot. 

Q So basically what we have here i s that we 

know that the Tubb for ste tion or on your one ssiilldarcy cut-

23 

24 

25 



1 ; 11® 

?< ; off , you could have a cossaereial — you just haven't absn-

3 j donad those wells, i s thst correct"? 

4 I A I don't believe I understand the ques-

g i t i o n . 

I 0 tteli, l e t we — the wells that you have 
6 

s shown on vour cross sections are a i l shut in wells. 
7 : 

A As far as 1 know, that's correct, 
8 ' 

Q And at this point without further produc* 
Q 

: t ion you don't know whether they w i l l ult imately be coessor-

10 c l a l or noncommercial. 

11 A t think sofwtona else w i l l determine 

12 ! whether they're cosnsercial or not. As fa r «® t*m concerned 

1 3

 : they produce fast that ' s what 1 was concerned wi th , and re-

' servoir quali ty was there. 
14 

0 So you can't determine whether those 
15 

\ wells would be productive or nonproductive dependinf on a 
16 

] future decision as to whether to shut th#« of f or plug and 
17 

: abandon them. 
18 K I — I — 
19 ; w*„ mmt Mr. Cbalraan, Vm 

20 | 9b*«f to object to that question. That's sn engineering 

21 I question which this witness is not qualified to t e s t i f y , and 

j i t ' s not within his expertise* 
LL ; 

! MU. S*A&ll»t»A t Hr. Chairman, 
23 \ 

\ he's te s t i f y i n g on one s i l l i d a r c y cutoff. I think I've es* 
24 : 

: tablishei that there are certain dry holes that contain per-25 ; meability i n excess of one millidarcy. t 9m siisply trying to 
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determine whether or not ASJOCO w i l l decide to keep those 

wells they have. 2'» trying to establish that —• whether or 

not Amoco w i l l even produce those wells. 

Mft. JtMtSYt m i l , l thiols he's 

already answered the question, Mr, f e d i l l a . 

MR, PADILLAi Well, l e t T« — 

let me continue. 

Q this isorning you t e s t i f i e d and you sutde a 

cosspariaoa on ti g h t formations for JKWA purposes. Vou don't 

—- you're not attempting at a i l to co»pare incentive gas 

pricing with C02 production, are you? 

A Ho, I 'm not, 

0 the cross sections did not show any pool 

de f i n i t i o n , is that correct? 

A Correct, other than the A-A' did show the 

piachout of the Tubb as i t goes towards the northwest, so 

the Tubb i s completely gone in that cross section by the 

ti«e you reach the Aeoeo state *p|3*. 

0 Sid you use any well® in your cross 

sections that were not A«oco-operated wells? 

A Yes, i believe I used the ft&erada f*o. 1 

State well. 1 also used the core analysis on that particu­

lar weii in esy cross plot technigo*. 

9 Asserada i s another working interest and 

is joined i n the operating agreement with Assoc o, is that 

correct? 

A That's correct. 
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2 S 0 for development of the unit. But you did 

3 j not choose soy other wells controlled by other entities or 

4 j persons within the outer boundaries of the unit? 

s ! a. outer boundaries of the unit? 

0 t m , or within the area of the applica­

tion. ' 

* I did include two wells that jutoeo had 

d r i l l e d prior to formation of the unit towards the southwest 

but they again were Aiaoco-operated wells. 

t did not include any wells that were not 

11 , teoco-operated or had been &«oeo-op«rated. 

12 0 I f I compared, your testimony today with 

1 3 \ the testimony you gave in 19ti at the second hearing, in ef­

fect I would be comparing the nmm thing except you present­

ed eore cross sections at that hearing, i s that the essence? 

* Yes, that's correct. This particular 

hearing I included new well data inserted into the cross 

sections to show the continuity of the reservoir greater 
1 8 :than one millidarcy permeability. 

19 0 A l l you're saying now and thst you said 

20 ii« 1*91 is that you f e l t that given that reservoir quality, 

j a weii wouid be capable of draining M6 acres. 
1 

^ 2 I * That's correct. I don't see anything in 

the cross sections which would lead mm to believe that i t 

could not drain €40 acres. 

0 liut you have net taken into consideration 

water saturation or pressures. 
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2 ; A that's correct, 

3 0 Ths only way you could really find out i s 

4 ; through further production* i s that correct? 

g , h Hy understanding i s yes, wm could find 

I that inforsaatlon out, but that would be an engineering qum-
6 . 

; tion that someone else would have to answer, 

I MR. FADIUAt 1 believe that's 
8 

| a i l the questions I have, Mr. Ratsey. 
Q | 

RaffETt Any other Questions 

10 | of Mr. «ay? * r . J a r a p i l l o . 

11 ; m . s m m i Z W t Just a few, n r . 

12 . Chairman, 
i 

13 
C9Q&S SXAKIftaTfON 

14 ; 
I 8Y MS. JAflAttXLLOs 

15 
0 Mr. ffay, i n fehe f i v e years that you've 

16 
: been working- on the Bravo paste Unit, whet instances of 

17 

\ faulting have you run across froe your geological studies of 
1 8 j this unit? 

19 A Instances? 
20 I 0 Instances significant enough to give you 
2 1 | so«e concern as a geologist that you'd want to explore the* 

i 
: in so»e d e t a i l . 

22 i 
A Tou mean • t*m not sure I understand yao 

23 
J exactly. 

24 1 

Q Have any major fault® been plotted, for 
25 > 

j exaisple, on any of your maps of the un i t? 
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2 ; k Yes. A mp that I submitted at the tin i t 

3 ' hearing contained faults in the Tubb formation and I've also 
i 

4 ; indicated these same faults cn these crosa sections when 

5 j they've occurred. 

0 A l l r i g h t . Hh*t is your analysis in 

working with this unit as to the potential for those faults 

and their angle to cause sose discontinuity in the forma­

tions underlying this unit? 

A there is the potential for discontinuity 

due to the faults, that is correct? however, the section 

H i contains such a large portion of greater than one e i l l i d a r c y 

12 permeability thst l believe there's a chance that sections 

13 of greater than one asillidaroy permeability would be i n jux­

taposition and continuity and th® reservoir could be main­

tained. 

-Q Well, when you say there's a chance, 

there's a p o s s i b i l i t y , i s there not an egual p o s s i b i l i t y 

that that discontinuity aay not perssit that continuity 

along these — amont? this formation? 

A There is sn egual p o s s i b i l i t y thst con-

20 : t i n u i t y could be broken, that's correct. 

21 j 0 Now, the effect of a f a u l t , assuming i t 

does have sows, does cause eosws discontinuity, in terms of 

ultimate production would be what, in your estimation? 

fcfhat effect on production would you have, 

for example, on the east side of a f a u l t cosepared to the 

west side in this Bravo r>o»e Steit i f there was so«e discen-

14 
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2 ; timstty caused by faulting? 
3 | * t*m not sure I understand the question. 

4 i 1 wight say t h i s , that since the fault would occur, i f i t 

j was sealing, in sections that bed one sdllid&tcy ptraea-
5 

! MUty, I believe that on either side of thm f a u l t you s t i l l 
6 ; 

• have the capability to drain £40 acres, or larger. 
7 ; 

0 What is the basis for that opinion? 
8 

A *?ell, i*ve correlated the greater than 

9 : one ssillidarcy intervals across the unit. i f there was a 

10 : fault present that could cause sore discontinuity the pay 

11 quality is s t i l l there in the reservoir rock, and you s t i l l 

1 2 would be capable of draining large areas, such as €4ft acres. 

3 0 Ras there been any seismic testing done 
on any of the fau l t structure? 

14 
A Yes, there has been nomm «c*is»ic testing. 

15 
i C W»st is the result of that? 

16 
A We are s t i l l in the process of processing 

1 7 ; tbat data and interpreting i t . 
18 ; 0 Yoa have no conclusion reached frost that 

19 • testing? 

20 : * No, not at this ti»e. 

2 1 \ 0 Why was the testing done? 
£ To determine the location of those faults 

22 
to better understand the reservoir. 

0 And yeu have no answers as to the effect 

of the faulting because those teste were not yet analyzed or 
2 5 ; completed? 

23 

24 
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A I can't t e l l you what the effect of tho 

3 | faults w i l l be, r i g h t , because the data has hot been ana-
| 

4 j lyted yet? s t i l l i n the process* 

I 

5 ; 0 There are at least two major faults that 

• cross as you go from the east side of the unit to the west 
6 
! side of the unit. There are at least two wajor faults co»-

7 | 
j ing across that — about the ssiddle of i t , are there not? 

8 ! 
A t*m not sure. 

9 

Q T,et use show you just for purposes of 

10 identifying those. 
H •• ?'bis i s siwply a jsap of the entire unit 

12 and 1 just want to ask you i f you can identify the broken 

1 3 j line that runs from the northwest side down to tho southeast 

; side across the middle of the unit here and farther to the 

; l e f t , fro» the northeast side down to about the center of 
15 

! the u n i t . Do you recognise those as fa u l t lines thst have 
16 

; been discovered and actually plotted by JMQCO? 
17 ' 

A I'd have to see the original tmp. They 

18 j look f a i r l y close to where 1 — th® ease attitude, t*m un-

19 ; sure about the location of the exact f a u l t s . 

20 | 0 Okay, well, have these, to the best of 

21 | your knowledge, been the !*ain faults that have been studied 

2 2 j or at least ce*«enced to be studied with f«is*ie testing? 

] A Those particular faults? n% have shot 
23 I 

iaosw lines across those faults, yes. m have also shot 
24 | |lines to the north cf those fau l t s , 25 | j © All r i g h t , and the ultimate, impact or 



! 1 n? 

2 ! effect, i t any, of these faults OB t h * comparability of the 

3 i productive formation* on th* east side aa compared witb ths 

west side, those questions er* s t i l l obviously unanswered, 

er* they not i f those faults any affect i n changing the 

characteristics of th® productive formations froa t h * east 

aids to the vest sidn? 

a Yes, we haven't determined whether those 

faults have an influence, that's correct* 

9 ; m . JA!&*ri&&Dt ! don't hava 

10 anything else*' 

11 : WU SlftWEYt hny o ther ques t ions 

1 2

 : of ^ r* Hay? 
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| £ &r* «ay, on these faults 1 think you i * ~ 

! plied that the throv of the faults really wasn't enough to 

I completely displace t h * Tubb formation on one side of the 

18 j f a u l t versus the other. 
i 

19 ! h that's correct* 

? Tub!* forratior. i*s s t i l l within con­

tact with the Tubb formation on each side of the f a u l t * 

A That's correct. The unitized Interval 

from the top of the Tubb a l l the way to the »ase»«nt in 

every case is in juxtaposition as far ae we know, 
i 

| Q Vo there could be ssovesaent across the-

i fau l t within the Tubb for station — 
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! l i t 

! A That*© correct. 
I 

3 I 0 — or they coo14 fe* sealing faults. 

4 j A They could be, that's correct, 

5 ; Q Thank you. 

g ! . SAHIft Any other questions 

8 

9 

10 

of f t r . May? 

NR. KEXLafttK* Hr, Chairman. 

HR, mwmt « r . Rel lah in . 

CROSS EXAMllfAflGH 

SY MR. KELLAHlSt 
1 1 i 0 «r. May, do you have an opinion based 

12 i upon the study of the information that you have reviewed 

!3 ; over the course of your review as to whether or not you're 

J 4 . dealing with a tubb formation in the area applied for as one 

j co«uson and di s t i n c t source of supply? 
15 

! A Sfould you repeat the question? 
16 

0 Yes, s i r * Sased upon your study of the 
17 

fTubb foraation i n the area for which you've applied for the 
18 

| 640-acre spacing, you weaning Assoc©, do you have an opinion 
19 at this point as to whether or not you're dealing with one 
20 i cosufton, d i s t i n c t source of supply? 

21 , A At this- point in time 1 recognise the 

2 2 ; p o s s i b i l i t y , or have recognised the po s s i b i l i t y there nay be 

] several i l i s t i n c t sources of CO2 within the u n i t , a l l depend-
SdnJ 

i ino on whether the faulting was sealinc or other geological 
24 i 

j f ac to r s we haven't i d e n t i f i e d y e t . 
25 ; 

i 0 Your examination of the well information, 
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ecologically, f r o * a l l the areas yoa*ve described for os, 

have mmomtrated to you thst in your ©pinion one well ought 

to be able to drain and develop «40 acres regardless of 

where i t tmy be within this area. 

A that's correct. 

C Now i f we look at the eastern boundary of 

the area applied for, does that eastern boundary generally 

correspond to the eastern unit boundary? 

* That's correct. 

0 Wave you seen anay geologic evidence that 

the eastern boundary of the unit is i n fact the eastern pro­

ductive limits of the Tubb foraation in this reservoir? 

ft it©, I've not seen anything to indicate 

that the unit boundary is the li-psit of the productive por­

tion of the Tubb. 

0 A l l r i g h t , s i r . I f we look at tha north­

ern boundary of the applied for ares, have you examined and 

determined whether or not the northern boundary of the ap­

plied for area is in fact the northern Units of the produc­

tion for th© Tubb reservoir? 

h The northern boundary of the unit I do 

not believe at this tiste is the l i s t i t of the productive Tubb 

interva1. 

0 a l l r i g h t , s i r , and I believe i f we look 

at the northwest corner, then, of ths applied far area, you 

have -given us the opinion that at least based upon one well, 

that we deeonstrat* a' thinning of the Tubb sand® and that 
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at that point approximate the Halts of thm Tubb reservoir 

in tbe nortbwest corner. 

ft Me hav« one well, as 1 pointed out in the 

cross section, the "PP*, in which the f«bb is *xfcre*»*ly 

i i f h t , so w* have et least one li s t i t that we know outside 

the unit, but the extent of that reservoir outside th® unit 

1 do not know. 

Q All right, s i r , and when we aaceadne the 

western boundary of tbe applied for area, does the western 

boundary that yoo'va examined correspond to the western 

boundary of the unit? 

A w i l l you please repeat that? 

0 All right, s i r . Have you confined your 

cross sections as to the western boundary of the applied for 

area to correspond to siusply the western limit of the unit? 

A That's correct, other than the one well 

that 1 did take outaide the unit, 

0 And that ome well was which well? 

A The Aasoco State Jt©. i Also I did 

take one well outside the onit toward the southeast, C02*ln«-

Actlon no- 1 Kutat. 

0 Have you examined any of the geologic 

data with refard® to the wells drilled by Cities Service Oil 

and (Sas Corporation west of the Srav© Pome onit? 

A I've aKastiiied a few logs but not that 

many. 

0 All right, s i r , in your opinion is the 
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western Halts of the area for which you have applied t h * 

Actual western limit s of t h * Tubb reservoir? 

JI I believe that — I do not think that the 

Tubb reservoir stops at the unit boundary in the western 

area, 

Q n i l rl<jht, s i r , and when we examine the 

south boundary of the applied for area, does that south 

boundary correspond to the southern l i w i t s of the Tubb re­

servoir? 
h n*o, i t does not. 

«». mhhmWi Thank you, ar. 

Chair**!., I have nothing further. 

UP,. nmtYt hm other questions 

of Mr, May? 

MSMRKCT' 8X*»ItM*X<W 

0 «r. Way, several questions were asfeed you 

ee-ncerninf faulting and the effect i t would hev* on the ab­

i l i t y of one well to e f f i c i e n t l y and effectively drain <5*0 

acres. So»a of the cuestions w<*r# ask«d by Hr. Padilla and 

«r« T>a«cv also asked you questions. 

In your opinion as a gaoloqrlst, do you 

see any reason why faulting wouid affect whether or not a 

well can drain §40 acres? 

A The reservoir quality i» there that would 

indicate to mm that you could drain €40 acres. Jt*s just 
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that you have a discontinuity of fa u l t present there. 

Q the discontinuity would tm only along the 

line of f a u l t , is that correct? 

A That's correct. 

0 That would not prohibit that well from 

draining €40 acres, would i t ? 

A That's correct. 

m* W0T8t Ho further ques­

tions . 

mm, ftA«»Ts Any other questions 

of the witness? He may be excused. 

m . worst we'll next c a l l *tr. 

Larry Sheppard. 

being called as a witness and being duly sworn upon his 

oath, t e s t i f i e d as follows, to-witt 

DIRBCT mmtmtimt 
sy nn. MOTS* 

0 Please state your naaa, by whom employed, 

in what capacity and location? 

a 8y na«e is l»arry w» Sheppard. 1'is e«>~ 

ployed by Assoc© Production Company in our Houston Proration 

Sroup. I'sft a Senior Staff Petroleum Engineer in that group. 

0 i?av« you t e s t i f i e d on previous occasions 

before the commission and are your gual i f teat ions as an 
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pert in the f i # l i l of petroleua engineering a wetter of pub­

l i c record? 

h ¥es, a i r , they are, 

Q You did not t e s t i f y in the I f S I Hearing, 

did you? 

A No, s i r , I did not, 

Q In connect ion with the &ravs> i>o» case, 

that AS. 

* No, s i r , I did not. 

Q Have you had some f a m i l i a r i t y with the 

Brave Dome Unit Area i n your es&ploywtnt with Jtaoco? 

A yes, s i r , l have. 

w I f you would, explain what those exper­

iences were. 

A I've been associated with the Sravo Do»e 

project fur approximately five years i n various capacities* 

ay i n i t i a l encounter with the project was 

while I was previously situated in Houston i n our Division 

Operations Group* 1 was the Operations Engineer responsible 

for i n i t i a l coaptation and testing of the 20-well program in 

which w« obtained a lar<*e portion of the core data that was 

used by Hr* May i n his study. 

Subsequently I was transferred to Hobbs, 

Mew Mexico, where I was located for approaiaately two and a 

half y«ars. During my tenure of stay i n Hobba i was an f n -

gi«M*ering Supervisor i n charge o i completions. As sueh I 

414—hav* wader sty area of responsibility co«a-letion& that 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

121 

were affected during that period of tlae in the Bravo Pom* 

Ar#e. 

I was transferred beck to Houston i n 1982 

and have t e s t i f i e d in two cases bafora this Commission in 

the Interveniflf period of tine relating to Sravo none. 

0 And what were those hearings concerning? 

A Both of those hearings w^ri* concerning 

salt water disposal walls situated within the Unit bound­

aries . 

Q You*11 m asked to t e s t i f y concerning 

certain exhibits. siere those exhibits either prepared by 

you or under your supervision and direction? 

A Yes, s i r , they were. 

tfft. MOTEj Are there any ques­

tions concerning this witness* qualifications to t e s t i f y m 

& patrolsua engineer? 

««. RAffKTt m , air* «r. «ote. 

Too way proceed. 

0 Sr. Allan referred to mnr data that's 

b^en acquired since the March, I f S l hearing and also nr. my 

referred to that data, would you have son© further informa­

tion with regard to data that has been accumulated an-3 ac­

quired since that date? 

A Yes, s i r , ssy tastiroony w i l l r eflect that. 

0 A l l r i g h t , and what was that n»w data 

that has been obtained? 

A The new data, as 1 r e c a l l , spacifically 
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the- fact that we have approximately, 2 believe, i$0 ad-

ii t i o n a l wells that have been d r i l l e d since the 1S81 hear­

ing. That data has b#©n used to help confirs our geologic 

continuity. 

we also have conducted extensive bottom 

iole pressure wor?s on those wel Is and we have also coapleted 

md tested these wells. 

Other data, as Mr. May haa mentioned, i n ­

cludes tho fact that wa have obtained two new sore data* 

<hich ha incorporated in the study that ae t e a t i f l e d to, and 

m hav« also per forbad sons* reservoir engineering analyses 

jf the data re^ardin^ to the four long term flow tests iff 

>rder to help establish proper drainage an<2 to establish 

proper coaptation Rjathods and to help fain experience in 

long terra operation of. CO2 wells. 

C» Have you also obtained «o»© bottom hole 

pressure information? 

A Yes, s i r , on a l l the newly completed' 

#el 1« we n«ve obtainetl hottoa* hole preasure huild-up data 

md have perforated transient analysis of that data. 

Q M l ri g h t , what were the reasons for con­

ducting the four lorn? tars? flow tasts? 

h we had basically three reasons in wind 

xshind wanting to conduct the flow tests. 

First of a l l , we needed operational »x-

^erienco, particularly i n the area of the effects that cor­

rosion would have on lo?v> term production. 
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W«s also wanted to evaluate the effective­

ness of our completions* to help f a t sows f i e l d information 

to b® incorporated with Mr* Hay's study in order to deter­

mine what i s tho atost effective and e f f i c i e n t way to com­

plete wells i n the Bravo Done Onit* 

And l a s t l y , we did want to evaluate pro­

per $f5«ci»f for these wells in order that subsequent d r i l ­

ling would be i n accordance with that findings and that we 

would not end up d r i l l i n g unnecessary wells to recover the 

reserves within the unit. 

0 Bom» that, complete your answer to that 

question? 

A yea, s i r . 

C A l l r i g h t , would you please discuss the 

results of those flow t*»t«? 

A Yes, s i r . I w i l l refer you f i r s t to 

what's been marked Aeaoc£» Exhibit Hussber Kin®. 

This is a §raph of flowing tubing pres­

sure and rate which ar® plotted on the vertical axis, versus 

cuaulatlvw time on tha Horizontal axis. Th« particular welI 

which test 1 have shown here on Exhibit Nuaber SUne is Bravo 

Doste Carbon Oioxld® Unit Well 1933-0319I. This well was, I 

beIleva, in previous cases referred to as ths Heisann no. I , 

Mm instituted thi® test i n order to p r i ­

marily obtain corrosion information. 

The well was perforated above and below 

the w<st<»r/*i*a3 contact in order to accelerate wat*>r produc-
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tion and thereby give us a goo*! handle on what typ© of cor­

rosion would occur and would help us seo i n an accelerated 

sense what we would have to deal with over long tarts produc­

tion within the unit. 

also wanted to use the data to eval­

uate the drainage within the area of this w«ll. 

As you can mn by looking at the plot* wa 

had significant oechanlcal failures primarily of the com­

pressor during tho f i r s t 330 days of the test. Tha compres­

sor was replaced and fros* day 330 to the conclusion of the 

tost the wal1 was able to be maintained with relatively 

problem free operations. 

One point that I would like to Rsake, ae 

you can see, after the- replacement of the co&prasscr the 

well i n i t i a l l y co«»en€*d flowing at around net a day. 

During: the next hundred days you can see a decline of the 

production rate. 1 want to not© that that declin<» was asso­

ciated with liquid loading, not associated with Hesitations 

of the r«t@rv©ir i t s e l f . I substantiate that statement by 

referring your attention to around day 540. Jit that period 

of time tho water productive intervals were capped off and 

you see aa the water production was excluded (rom the pro­

duction stream, gas production increased feecfc to the point 

thst we were producing in excess of 1260 Mcf a day once the 

well clwaned up. 

You can .ilso sse thc restoration of the 

flowing tubing pressure during that sasie period of tiae« 
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from that t can conclude, wa vara able to conclude two 

things. 

f i r s t of a l l , our corrosion information 

indicated that corrosion would ha asaaageahle? that through 

normal corrosion maintenance program, that any corrosion 

that was encountered could ho teitigated and would not serve 

m adverse effect on long term production operations within 

the unit. 

Th*J second conclusion that I've- been able 

to draw froa thia is that we did see no boundary effoct« 

during this test and from that I would conclude a wide area 

of drainage, 

O hi I r i g h t , go on to your next teat, wr. 

Sheppard. 

a I refer you now to what's fomwn marked 

&JSOCQ Exhibit Somber Ten. I t ' s an exactly identical plot to 

what I have shown on Exhibit ifctsrber »ine except this in for 

Wall 1134-11IC, which has previously been referred to as the 

Hutchinson •»* Mo. f. 

This well, the test on this w*ll was i n ­

stituted in order to evaluate the production characteristics 

of a well which had been fracture stimulated, shut i n for a 

long period of tiwa without the recovery of load, and th®n 

place oa test, we war* wanting to see i f there wae going to 

'be any irreparable damage that would be caused by having 

fracture f i e l d remaining on the formation during the shut-in 

period* 
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From the time the well was fracture stim­

ulated u n t i l tne wall was place OR. the long ter» flow test, 

1 balieva, i f I recal1 correctly* was approximately sixteen 

months. 

Again you can aee during thc f i r s t two 

days of the test we had again significant aochanicsl prob­

lems, primarily related ta the r e l i a b i l i t y of our cot»pr«»-

sor. u°pon replace&ent of that compressor around slay 200, 

production was maintained, from that point forward relatively 

problem free* 

You can &m by observing that period be-

tween day 210 and day 350 that we saaintalned essentia 11 y 

stabilised flow rat© around 2-million cubic faet a day* 

1 w i l l 4lso direct your attention to t h * 

flowing tubing, pressure. You can aee that the flowing tub­

ing pressure also maintained relat i v e l y constant during that 

period of time* 

From evaluations of pressure transient 

data on this well and fross evaluations of the flow test i t -

eolf, we were able to conclude that the fracture f l u i d did 

not serve any irreparable damage on the formation anv, ws 

wore also able to observe that we did not encounter any 

boundary during the flow tost, again concluding that a wida 

area of drslnage is sw^S-ested. 

0 A l l r i g h t , go on to your next teat, 8r* 

Sheppard* That's Exhibit .number Eleven* 

A Yes, a i r . On fbebibit dumber Eleven is an 
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exactly identical ©lot to what l*ve show oa the previous 

two exhibits* except this i s for W«ll 1$34*201G, previously 

referred to as the Hutchinson *B* f?o* 11, 

Again during th® f i r s t 150 days- of the 

teat we had problems v i t h eechanlcal aspects on the well» 

however after the replacement* or the repair to the compres­

sor* we were able to maintain relatively problem free opera­

tions throufh the conclusion of the test. 

This test was instituted in ord«r to 

evaluate a well which had not b««n fracture stimulated, Ymi 

can see again we ŵ r« able to maintain essentially stabi­

lised flow rate through the l a t t e r part of t h * test and that 

tho flowing tubing pressure was maintained, at essentially 

constant lavela. 

Again we would conclude from thia that we 

did not roach boundary and that a. wide area of drainage is 

suggested. 

v Jill r i g h t , turn to your Exhibit ifuinber 

Twelve and your fourth results of teat. 

A This plot i s similar to the previous-

three . This is for the f i n a l long ter» flow test• I t was 

conducted on welI i§35-22!<*?. This well haa been previously 

referred to se the Cain *R* &o. 1, 

The test on thia well was instituted in 

order to evaluate a well which was fracture stimulated 

immediately prior to co&»e»ttcln$ t h * test to allow us to 

ova laa t a the benefits of that versus a Jo.no, abut-in period 
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after fracture stimulation prior to coamnceewnt of produc­

tion* 

Afain I w i l l note problem* with 

Mechanical probie».», mainly compressor related during the 

f i r s t 20#- days of tht teat* 

After those problems were solved we wora 

able to again Maintain relatively trouble froa operation 

through the majority of the teat up u n t i l tha end. 

Fro» this we were able to conclude fro» 

the essentially stable flow rat© and flowing tubinc. 

pressures that boundaries were not reached, that a wide area 

of drainage was a09e.ee ted, and that basically the fracture 

stimulation did serv« to increase the productivity of the 

wall, i believe most of the condition ratios on these wells 

or production isiprovejeent ratios were sotsewftero between two 

and three. 

0 Is thia one of tbe wells that's now on 

sales? 

A y«.»# a i r , that la correct, that is ont 

of the 2$ woll« thst i® currently flowing to sales, 

C' AH ri g h t , from your r«viaw of th(?se 

tests, did you make any conclusions? 

A *«s, a i r . w« siade basically — we t&sde 

conclusions along the three »r«as that we ttmrm hoping to 

evalotate by t h * tests. 

A l l r i g h t , what were these conclusions 

which you reached? 
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A f i r s t of a l l , as far ae completion ef­

fectiveness, wa determined that although irreparable dasaaf® 

did not result frees fracture f l u i d repainin^ in contact with 

the formation for a long period of time, tho ssost effective 

way to stimulate* the wells was i n i t i a l l y with acid and then 

as thm walls cosusenced sales, i f we determined that a frac­

ture stimulation was required fron the analysis of bottom 

hole pressure data, that the stimulation — that that gfei»u-

lation could be performed after the woll cosKsenced sales. 

In tha second area, seat In as far as cor­

rosion is concerned and how that relates to long terns opera­

tion within the unit, wo found out that i t was a Manageable 

problem and that i t would pose no s i f o i f l e a n t advarse effect 

on prolonged operations froo the unit. 

And lastly from the four tests, we did. 

not see boundary effects fro© any of the tests. Frots that 

we would conclude that a wide area of drainage is suggested 

by a l l four tests. 

Q A l l r i g h t , Hr» Sheppard, have you made a 

reservoir engineering analysis on this data which has been 

performed? 

A Yes, a i r , 1 have. 

0 And what was the result of this analysis? 

h tfe took the two wells which had the best 

production pressure data and we elam latad tho production 

history i n a radial $as flow model, 

1*11 direct your attiow to what's been 
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marked Atgcco Exhibit fiuabar thirteen. 

£*«t «e f i r at j ust closer itoe what I *v« 

shown on the exhibit. 

The upper th i r d of the graph 4* a plot of 

cumulative production, and a l l of these nus*h«rs are plotted 

against cumulative time in nuiaber of 4ays, 

The middle t h i r d of the $raph shows a 

plot of flowing tubing pressure, and the lower t h i r d of the 

§rsph show* a plot of production rate. 

What w« did with our computer »*od«l ~~> 

ob, accuse m* One other it«» as far as description. 

In the upper righthand corner 1 have i n -

sorted tbe reservoir parameters as relate to each one of 

these wells. These parameters were obtained either through 

analysis of open hole log data and also through analysis of 

bottom hole pressure transient data. 

tfhat wa did was enter this data into the 

radial fas flow isodel* We entered the production rate and 

then allowed the computer to aisolate the flowing tubing 

pressure i n order to obtain a history jsatch and compare that 

with what actually resulted during the lone. ter» flow test. 

The f i r s t * oa Exhibit dumber Thirteen I 

hav« shown the results s® performed on Well 1S34-201S. Vow 

can see again in the lowor portion the solid lines represent 

what the actual production data was. The dashed lines re-

preaent what the computer saodel simulated, or what wa* input 

into tho computer model. Sy Input of this data the coepater 
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was allowed to sisaulattt drainage on a €40~acr© radius and 

ISO-acre radius. 

You BOB those plots i n the middle t h i r d 

of the fraph. By comparing the actual results of the cors*-

puter mod*?l with the actual data obtained durino tha flow 

test, you see that the 40-acre drainage area much i&or© 

closely simulates what actually occurred during the test 

than the liO-acre drainage area does. 

f ron this 1 wouid have to conclude that 

at least 640 acres could be drained by thi s well. 

Moving; to Exhibit Sfuiaber Fourteen, this 

is exactly the aasse computations except this is for *:«11 

1935-221$, 

Again we input productioa rate and a l ­

lowed the computer to simulate the flowing tubiao- pressure, 

you'11 see that we match the actual flowing tubing pressure 

much closer with 640-acre drainage case than we do with the 

100-acre drainage case. 

la fact, you*11 se® toward the l a t t e r 

period of this test, the flowing tubing oressure, the actual 

flowing tubing pressure is s l i g h t l y greater than the com­

puter predicted flowing tubing pressure and therefore, this 

would even surest feasibly s l i g h t l y greater drainage than 

640 acres for this particular well. 

Q Sir, to sttsuaarise your findings with re­

gards to Exhibits Thirteen and Fourteen, what you*ve done is 

uaing a computer mods1, you * v« matched the production rate 
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and let th* computer predict the pressure, is thet correct? 

h ires, s i r , that i s correct, 

Q And the pressure i t predicts is wore ac­

comodating or f a c i 1 i t a t i n ^ to a 640-acre drainage area than 

i t is lf«3, is that tha substance of your testimony? 

\ ¥es, s i r , i t i e . 

0 Would you say that, then* that this data 

supports both Hr. Allen and »r. May and yourself to the fact 

that this reservoir w i l l support a wid« drainage «rea and 

that development on 1%Q acres would result in the d r i l l i n g 

of unnecessary walls? 

A Yes, s i r , that's my statement. 

Q A l l r i g h t , have you done any analysis to 

reflect any economic waata which would resuit fro» d r i l l i n g 

of wells on ISO-acre spacing as opposed to €40-acre spacing? 

A Yes, s i r , 1 have. 

D What was the result of thia analysis? 

k Th« results are shown in several parts on 

the fallowing exhibits. 

Having validated our radial fas flow 

icodel we than used that t*odel i n order to predict rates for 

wells d r i l l e d on leO-acre drainage versus S40-acre drainage 

and then used those predicted rates to evaluate the economic 

impact this would have on operations frost this reservoir, 

t would refer you to what's been ssark^d 

Assoc© Exhibit iiuissber f i f t e e n , Sy identification thia is a 

plot, of production rate in Mcf per day versus cumulative 
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production. 

again the reservoir parameters for the 

well are set forth in the upper righthand corner ©f the ex­

h i b i t . 

*?hat 7 hsvn done i s taken a «40-acre 

block and 1 have locsted four wella on that block and a l ­

lowed t h * coepster to simulate what the production versus 

the — the production rate versus the cosmlative production 

rate would be for tho*© four wells, 

That is shown by the solid line on this 

exhibit* 

I then took the sa»e €40 acres and placed 

only one well on i t and allowed the computer aoain to simu­

late what the production rate versus cumulative production 

would be, 

l wight note a couple of aspect* of l 

think significant importance on this exhibit. 

f i r s t of a l l , ultimate recovery for 

either one wail or four wells on a 640-acre block w i l l ba 

the sawe. a l l that the four wells on the 640 acres w i l l 

serve to do ia to accelerate the rate of production during 

the early portion of production f r o * the #40 acres. 

I took thia data and used i t in prepara­

tion of I n h i b i t fiujRber Sixteen. I w i l l refer you to that 

exhibit now. 

On Exhibit 9fu«ber Sixteen I hava now 

shown what the performance of just one weii on one extorter 
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of the €40-acre area would parform and how the one well on 

the 640-acre would perform versus cu*ulativ« production* 

again there Is no incr#as# in ultimate 

recovery from the 640 acres* tn fact., you can se« on. 1€0 

acres that: the recovery for thst one well w i l l he a quarter 

of what i t would be for the one well on the €40-acre drain­

age. 

Usine; both of these exhibits, 1 then pre­

pared two subsequent exhibits i n order to evaluate what 

d r i l l ine; requirements would have to be on 160 acres versus 

640 acres. 

I refer you to Exhibit ftowber Seventeen, 

this is a drillin§ pr o f i l e for 160-acre spacing within the 

unit in order to maintain a 300-»illion eateic feet a day de­

l i v e r a b i l i t y . The analysis was done over & 15 year period 

cottftencina. in 1995 and concluding in the year 2000. 

We started out i n i t i a l l y with 170 wells, 

During the f i r s t year. If$5, we were required to d r i l l 43 

asore wells in order to maintain the 306-million cubic feet a 

day d e l i v e r a b i l i t y . The red area shaded, beoinnino there in 

1965 and declining in subsequent years, shows how tb« pro­

duction fro® the 163 we Ha that war« producing in 1£8$ w i l l 

decline with ticse. 

you can see in 1988 we would have to 

d r i l l 43 aore wells in order to maintain the 300-»iilion 

cubic feet a day. The area shaded i n white shows how that 

production w i l l decline with time. 
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You can go through each following year 

seeing that wa hava to d r i l l approximately 43 walls a year 

through tha year 2060 in order to maintain the 300-million 

cubic faet a day d e l i v e r a b i l i t y , which would mmn over that 

fi f t e e n year period of t i * e we would havs to d r i l l s t o t a l 

of 015 producing wells in order to maintain the )00«*illlion 

cubic feet a day d e l i v e r a b i l i t y , 

Mow by comparison, the next -exhibit, 

being number eighteen, shows what the require»aent would be 

for 640 acres, Because the production dec Unas at a ssueh 

shallower rate, we could CORKSnee in If85 with the sa»e 120 

wells but we would only be required to d r i l l i l wells rather 

than 43 walls, 

fhe red area again shows how the produc­

tion from those i n i t i a l 131 wells that produce during IfMTt 

would decline with time through the year 20©o» 

In the year 1986 you can see we*11 hava 

to d r i l l 11 «ers wells and we would essentially have tn 

d r i l l 11 wells through tht? year I f — through the year 2000 

in order to maintain tho 303-etillion cubic feet a day deliv­

e r a b i l i t y . That would result in the total well requirement 

oa €40*acre spacing of 29$ walls. 

&nd l a s t l y , in order to give so** compar­

ative exhibit of the two, on isxhibit iiumhmt nineteen I show 

by the green line thc number of walls which would h«ve to be 

d r i l l e d cooffleacing in 1§8S through — of the well raguiro-

**oat beginning i n 19fS through th*? yoar 200$ to w&lntain thc 
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300-million cubic faet & day del I v o r a b i l i t y . 

That number again ia t l S . fhe red line shows fehe 

d r i l l i n g retirement for <540 acres. that's 29*5 • you can 

see that there's a difference of SSO wells that would have 

to be d r i l l e d i f we were spaced on ISC acres versus «40 se­

res over the next fif t e e n year period in order to maintain 

the 300-iaillion a day de l i v e r a b i l i t y . 

0 l>o you intend to indicate by theso last 

three or four or five exhibits that you've put on that Amoco 

intends to quit producing in the year 2900? 

A Uo, s i r , we do not. That was done i n or­

dar to obtain a reasonable period of tlsse in which we could 

show the effects of €40 versus 180* I t was done merely to 

place everything on an equivalent basis and show what the 

effects would be during that 13-year period. 

I t was merely a convenient bookkeeping 

aethod in order to come up with Rome reasonable comparison. 

0 And i f production continues up to 2620 i t 

would only accelerate the difference between tho two, would 

i t not? 

h V«s»s, s i r , that is correct. 

0 hnd do you — in your opinion does thia 

establish economic waste and the pos s i b i l i t y of d r i l l i n g un­

necessary wells in this reservoir? 

A Yes, s i r , 1 think — I think that i t does 

show that recovery would be the same and we would d r i l l i n g 

520 additional wells just for the sheer fact of maintaining 
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r a t * . 

*3 So you have an exhibit which shows the 

amount of monoy thst would have to be spent i n order to ac­

complish the additional d r i l l i n g of these wolls? 

A tea, s i r , I do, 

G What's that exhibit? 

A That exhibit has been «arked Jteoco Exhi­

b i t number Twenty, 

0 Explain what this exhibit shows, 

a Exhibit Kumber twenty i s a tabulation of 

the wall requirements on i#0-aer» spacing and 640-acre spac­

ing over the fi f t e e n year period, 

what I have included i s the incremental 

costs of d r i l l i n g on 160-acre spacing, the incremental costs 

of operat lite; on ISO-acre spacing, and tha Incremental costs 

of plugging walls on ISO-acre spacing, versus what would be 

required for €40~acr« spacing, 

0 And what did you conclude from this exhi­

bit? 

h l * i l direct your attention to tha lower 

righthand corner of the exhibit. rrom my calculations I 

have shown that in Inflated dollars, that i t would cost tho 

unit approximately a Quarter of a i l l l i o n Dollars addition­

al expenditure over the next f i f t e e n year* just to maintain 

the 300-®illion a day d e l i v e r a b i l i t y . 

0 And i f tha d e l i v e r a b i l i t y regulred waa 

3S0 or 400-@illlon a day, that figure would increaea. i& 
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that correct.? 

ft That is correct. 

g Aad i f production continues to the year 

2026 instead o i the year 2000, that figure would increase, 

is that correct? 

h i'es, s i r . 

Q hnd 1 believe you've already stated t h i s , 

but in order to just sum up your testimony with regard to 

ultimate recovery, did your study indicate that the d r i l l i n g 

of wells on a spacing, or a denser spacing than 446 acres 

would increase ultimate reserves recoverable from thia re­

servoir? 

A No, s i r , i t would not. 

Q Khat would happen d r i l l i n g on i$0 as cow-

pared to s40? 

A The only thing that would happen Is that 

you would accelerate the producing rata during the early 

l i f e of fa® project. 

Q in your opinion w i l l one well e f f i c i e n t l y 

and effectively drain $46 acres in this unit? 

A y*-*s, s i r , i t w i l l . 

Q i f you have more wells to produce and 

operate is i t possible that your economic l i m i t would be 

reached earlier than i f you had a fewer nuwber of wells 

which you had to produce and operate? 

h Yea, s i r , the possibility of that occur­

ring is there. 
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Q A l l r i g h t , i f you would, go to your Exhi­

b i t Number Twenty-one. 

Would you pleae explain what you've shown 

by t h i s exhibit? 

A Having established the f a c t with my pre­

vious e x h i b i t that 160 acres w i l l not r e s u l t i n additional 

recovery, then, w i t h i n the u n i t area and would only serve to 

accelerate the early l i f e r a t e , then, w i t h i n the u n i t , we 

would, i f we maintained 160 acres, would s t i l l be required 

to d r i l l i n order to protect c o r r e l a t i v e r i g h t s . 

Exhibit Number Twenty-one shows the ef­

fect of the c o r r e l a t i v e r i g h t s issue as i t relates to your 

application today. 

Q A l l r i g h t . Explain what you've shown on 

these — I believe that's a series of e x h i b i t s , i s i t , a l l 

of which are numbered Exhibit Number Twenty-one? 

A Yes, s i r , i t i s . I t ' s a multi-paged ex­

h i b i t but i t i s a l l Exhibit Number Twenty-one. 

Q A l l r i g h t , go ahead and explain what 

you've shown s t a r t i n g at the top and going on down. 

A This i s a t y p i c a l section w i t h i n the 

Bravo Dome Unit where royalty interests have not been com­

mitted to the u n i t and therefore c o r r e l a t i v e r i g h t s become a 

matter of issue. The protection of c o r r e l a t i v e r i g h t s i s an 

obligation upon the u n i t and upon the separate leaseholders. 

This i s for means of i d e n t i f i c a t i o n Sec­

t i o n 24, Township 18 North, Range 33 East. 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

143 

H'e have in thia auction three tracts that 

have anic.ua and separata fee lessors and which have not bean 

cooasittad to the unit., 

The area shaded in red, Tract A, has 62-

1/2 porcsnt of the gas in place based on actea^-a ci plication* 

Tract B, shaded in qrean, has 35 percent 

of the gas in place, am! Tract C has twelve and 1/2 percent 

of tha qas in place. 

IC you would turn to the next paye, 

please, we commence d r i l l i n g on this section, m d r i l l 

the f i r s t well in the northwest quarter of the section. .160 

acres is dedicated to i t , f<m caa see that although tract & 

has $2-1/2 percent of the -jas i n place, i t now has 100 per­

cent of the royalty allocation froo the sectioni therefore 

i t would be incue-bent upon the operator to correct this pro­

bl*©. 

Therefore, i f you'll turn to the next 

pa§e, the next step would be to d r i l l an additional weii. 

this well was d r i l l e d on the northeast quarter to protect 

royalty owner S*s Interest. Mow you see that Tract A has 

12-1/2 percent of the oas in place but his royalty alloca­

tion for the section i s only SO percent. you can see that 

although royalty owner 8 has 25 percent of the $as in place 

his royalty allocation is SO percent. 

Again i t becomes incumbent upon the oper­

ator to protect the royalty holders. Another well is re­

quired . That.' $, shown on the ;»?st pa<je. 
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wa d r i l l an additional well in tho south­

east quarter, Sow Tract *. with S2-1/2 percent of the qas in 

place s t i l l only has 50 percent of th® allocation. Tract ft, 

with only 2S percent of the qas in place now has 33 percent 

of the royalty allocation, and Tract C, with 12-1/2 percent 

off the qas in place has a royalty allocation of 16,7, 

Therefore a fourth well would be required 

on this section solely for the purpose of protecting corre­

lative riqbts. 

This fourth wall is d r i l l e d i n the south-

wast quarter. How with four walls on the section we have a 

royalty allocation which is equal to the qas in place a l l o ­

cation ftwenq a l l three separate royalty holders on this sac­

tion* 

Finally, on th® last paqe I have shown 

that with #4ft>ecre spacinq one well any place in the section 

w i l l result in a l l royalty allocations heinq equivalent with 

the qas in place allocation to a l l parties within that 

section. 

0 So i t ' s your conclusion, then, f ro» these 

series of exhibits, Exhibit Hu»ber Twenty-one, that 640-acre 

spacinq is necessary to protect the correlative rights of 

the unsigned owners, i f one well can e f f i c i e n t l y and 

effectively drain €4© acres, is that correct? 

» fas, s i r . The probleas with d r i l l i n q 

solely to protect correlative rlqhts can be fsitiqated by the 

adoption of €4<i-acre spacinq which w i l l insure the 
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rotection of a l l interests within each seetion. 

wn. wyrst we offer Exhibits 

ise through Twenty-one into evidence and tender the witness 

or cross examination. 

m. nmvti exhibita nine 

brooch Twenty-one w i l l be admitted. 

And are there any questions of 

r. Sheppard? Mr. Lopex, 

m . LOPESJ Could I have just a 

econd, nr. Chairman? 

HH. fm.wfTt tea. %fhy don»t wo 

ake fifteen minutes, 

(Thereupon a recess was taken.) 

wit. JfOTBt Mr, Chairman, 1 need 

o ask his* one rsora question, i f I could, 

MS. nmmt til right, nr. 

iota. 

0 Mr. Sheppard, in the area of f i r s t pro­

tection, where Amoco intends to f i r s t produce, how ©any un-

lecessary wells, in your opinion, would have to be d r i l led 

o protect correlative riqhte in that are*only? 

A in looking at the unsigned royalty inter-

sats within the aree around the f i r s t cosspreseor station, 

fhich either is producinq or w i l l coowence producing in tho 

•ery near future, we would be required to d r i l 1 at least ?C 

idditional wella lust to protect correlative rights, and as 
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we, yeu knew, as I*we already shewn, that woe.id be tha sole 

purpose of that. It. would not result In Increased recovery, 

PP. MOT??! Pass the witness. 

VM. Rafffclf! Before we start l t , 

I want to note that I do have a l e t t e r of appearance here 

fross Jeff Taylor, Attorney for J i * Baca, Cocwissioner of 

Public Lands, in this case. 

Any questions? 

cmm Bmmmttm 

m m. Loptts 
0 Mr. Sheppard, just with respect to that 

last answer. Fro» my reading of the windows on that east 

side of the unit, I'd lik e for you to j u s t i f y how at least 

70 additional wells would be required. 

A nr . Lope*, on our exhibit dumber One we 

only showed windows with uncofsssltted working interest. We 

did not show windows v i t h uncomeitted royalty interest, and 

I have that here with tm. we did not enter i t as an exhibit 

but i f you would lik e to see i t , 1 cannot see why i t would 

create any problems. 

X 1 ve got the l i t t l e dots and everything 

on i t , i f you'd like to count thesu 

0 well, we may want to do that. 

Wow much of the unit is — how smelt 

acreaqe in the unit is committed to the unit aqreeswat? 

A I do not know. 
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royalty interest? 

h I do not know. 

Q On whet basis then are you capable of 

drawing the necessary document yoa lust described? 

A I * ! 4 ' capable nf takinc tha exhibit which, 

is a compilation of a l l tracts within the unit and from dis­

cussion with our unitization group find Inc. out which tracts 

have uncommitted royalty interest. 

I then *ark those tract nustbere and l o ­

cate thee on the sap, shade those areas. 

0 well, in your discussions with the u n i t i ­

zation group, didn*t you discover that i t ' s very coss&on that 

in awwy of theee «wjjor leases that the worfcln*? interest, 

which is by far the vast majority of tha interest in the 

leasa, have cossoitted whereas ssost royalty owners are not? 

A f i r , a$ain, to answer that statement — 

that question, t do not know, but i f t understood what you 

just asked me, a lar-je eejorlty of the royalty Interest i s 

corm i t ted within the unit* 

v » laree majority of the royalty interest, 

so you do know that ita percentage is more than half. 

A l can't state that for a certainty. Let 

nw say a lar^e percentage, rephrase say previous atatessent 

and aay a large percentage of the royalty interest is cow-

mi tted but I have in no shape or forts been Involved in uni­

tization project. I have In no shape or form even been nn 
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der »y estoloysumt, oeen glvea the responsibility of helping 

pat together the unit, and therefore I do not know what the 

fi n a l outeowa of royalty owner coast! team t to that unit i s * 

H well, i t seeos that i f you were able to 

t e s t i f y as to how aany offset wells would have to foe d r i l l e d 

to protect correlative rights, you oust mv® a pretty food 

clue as to what acreage has joined the unit and what acreage 

has r*ot joined the unit to compute exactly how ssuch of the 

unit ia coamitted to tha unit and how stocii ia not* 

h Hr, Lopes — 

ME* m m t Objection. Th* 

question is argumentative and he*s already asked the ques­

tion and i t * a already been answered ©ne titae. 

HR, BaMKfs Sustain the objec­

tion. 

0 Let's, nr, Sheppard, let's §® to the four 

wells that you've discussed with respect to ha vine, conducted 

lone: ter* flow testa. 

h Ve3, s i r , 

Q would you descrioe the location, 1 $on*t 

believe yen did i n your direct testirnonv, the exact location 

of *ach of the four wells? I do realise that they were 

ahown on 1 think your f i r s t exhibit witn rao: arrows* hut 

just for tha record, i f you could identify the section and 

township 1 think those would help us, 

A ¥as, exr. 

Tarn mtmmrLng aystea which &«OCQ Revised 
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location of each well merely in the nusber of the well. 

Exhibit Hu^her wine, the wel 1 i t located 

in township I t , Range 33. I t ' s locsted in Section 3, Tract 

«. 

The next ?.*el I is located in 19, 34, Sec­

tion 11, tract <3. 

On Exhibit Sloven the -well is located in 

Township i f Worth, Range 34 £ast, Section 29, Tract «5. 

And the last well ia located In Township 

I f worth, flange 3 ft fcast. Section 22, Tract <?. 

MR. flAf̂ EY: When you say Tract 

^ you mean — *5 and N, you «ean unit letter? 

A Yes, s i r , excuse ne, as designated by the 

eo*«nlsalon nomenclature, ftnit l e t t e r 0 and «. 

m . xmmt Than* you, »r» 

Sheppard. 

0 Approximately how far apart are these 

wells from each other? 

A Let fee lust tack this back u« on the wall 

and talk about i t . 

Lat sw, Hr. lopes, l e t ee start with the 

wel1 in 19,35. You can s*© that this well la located in the 

very far southeast corner of th* unit. 

The next well, which is located in 19, 

34, Section 11, is approximately four wiles to the north­

east. 
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the next well, whieh i t ale© located in 

IS, 34, ia approximately three and a half siile* to the 

southwest of the second wall. 

And the last wall, which i» in i f , 33, is 

locate somewhere around five miles to the northeset* 

m 9 ttOTCt Northwest. 

& Excus® m t northwest* 1*11 learn direc­

tions one of these days. Northwest of the third well. 

g And approximately how far is that last, 

well you*v« juat describe located frost the Li hoy and Hit­

ch® 11 leases? 

a I f you're referring to the Libtoy and Mit­

chell ieases, I'm not <pit« familiar with i t . those are the 

window areas, is that eorraet? 

Wa'ra to tha nearest boundaries around, 

oh, olva or take eight «dlas, nine ailes, to the ««*t of the 

Llfoby an^ Hitchell Ranch areas, 

Q tod approximately how far fro® the blu« 

ara>a indicated on the »ap where the production in? 

h Oh, you could give yourself probably an­

other fi v u eiles, six miloa, something like that, 

0 ?low t believe in your testimony you 

stated that the flow tests, one of the things you learned 

from the flow testa was that they didn't encounter any i n ­

terference* indicating to you that this indicated a dtainafa 

for a large araa, 

I'd like to discuss that with you for a 
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what type of interference would you have 

expected for the period of time in which the wells were on 

io a flow test? 

A nr. Lopex, 1 heliev© my «*xaet words wore 

that wg die not encounter any boundary effects, snd boundary 

effect, as normally aeen by reservoir engineers, would be 

most easily seen when the — when the pressure, transient i n ­

duced by the production from the well reaches a l i m i t anc 

essentially at that point in time the production rate — you 

w i l l sae either one of two things. I t you hold your produc­

tion rate constant your flowing pressure w i l l decline. i f 

you hold your flowing pressure constant your production rate 

w i l l decline. 

from those two things we are able to 

evaluate the effectiva area of &raina§e of a well and loose­

ly using t h * term boundary effect able to define the area at 

the boundary of that area as having encountered the boundary 

effect. 

I f i understand tha rest of your ques­

tion, wa did not expect to see any boundary effects because 

wo saw geologic continuity over the area froo theoretical 

calculations that have bean performed a l l the way Cross 

simple Darcy Law through vary complex reservoir simulators, 

a l l of thos® theoretical calculations showed us that we hac 

well in excess of the capability of draining a very large 

area, at least €40 acres i n sixe. 
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Q Isn't i t conceivable that at the time yea 

d r i l l e d these four wells For flow test purposes that you 

coultf have d r i l l e d an offset well on l&G-acre spacing, pat­

tern and not encountered any boundary effect as well? ?**e 

don't know that, do we? 

A t afraid you* 11 hav« to restate your 

question because I can't follow i t . 

0 *-fhat is the reason you didn't d r i l l an 

offset 160 for tha purpose of this flow test? 

A I believe in our previous hearing we pre­

sented information on t i g h t l y spaced areas and received t r e ­

mendous cri t i c i s m of that data as not showing wide drainage 

areas, and therefore we wanted to get an area ef wide drain­

age. That's the reason we dld»*t d r i l l on l«0*s, 

0 Sot on the basis of what you * va done, we 

have no idea — we have no information that's been presented 

today that an offset well on i€0-acre spacing pattern would 

have encountered any boundary effect, as well, do wa? 

h Yes, s i r , I've very — yea, s i r , we do. 

Al l of the performance calculation© that 1 have made shows 

from a reervolr engineering standpoint that fro?; those four 

wells — well, l e t mo back up. 

From at least two of the wells in which 1 

performed — which we performed the reservoir simulation 

work, that those wnlls performance w i l l drain at least 640 

acres, and i f you had a well located closer than §40 acres, 

that well would be within the drainage radius of a well 
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that's going to drain tho larger arts.. 

and so I don't quit* understand the ques­

tion about boundary effects on a well on 160. 

You know* wa could d r i l l a well on 166 as 

an observation well, but a l l that wouid do is just give you 

some other time i n which to enter back into interference 

calculations and wa would calculate the same thing. That's 

what we aid in our previous hearing, and again, lik e i said, 

we received a large amount of c r i t i c i s m of that work because 

of the t i g h t spacing i n which we t r i e d to perform the i n t e r ­

ference calculations. 

Q Well, your discussion of time brings up 

another subject. 

Referring to your Exhibit f i f t e e n , for 

example, as I read that exhibit i t shows that whether you 

d r i l l e d on« woli on #40 acres or four wells on 640 acres, 

according to your calculations you should expect to recover 

about 10-billion cubic feet. 

& that is correct, yes, a i r * 

c as I read the exhibit, one well or 

four wells would recover tho 10-bilHon in th® &&tnG tima 

Erasso. 

* m * s i r * ^feia is a cumulative production 

slot. I'm plotting rate versus cumulative production, -rise 

Is not a reference point in this exhibit. 

Q l f tima ware a reference point in this 

txhibit what would i t show? 
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h Specifically, I don't know, I didn't 

mate® that calculation, 

donerslly* i t would show what -everybody 

knows, that rate acceleration, four wells i s going to drain 

the area in a shorter period of tia»e than one well i s . 

0 1 believe thcso exhibits, this series of 

exhibits, was based on your earlier Inhibits Thirteen an$ 

fourteen, and referring you, for exevple, to Exhibit Thir­

teen, as I read that exhibit i t shows that the rat© that you 

adopted for the purposes of doing your computer simulations 

«S©et not decline. I t stays at a constant rate forever at 

about 95C Mcf a day, 

h m , s i r , I t does not. I t shows that that 

rate stays constant through day 1&20. 

What we did, as I mentioned previously, 

there's two ways to evaluate a boundary effects Hold your 

rate constant, allow your pressure to decline- or hold your 

pressure constant and allow your rate to declino. 

m chose in this area to hold the pres­

sure constant, or excuse m* to hold the rata constant at 

the average rate which was, like you say, sossevhere around 

950 « day, at the average rate for the flowing period prior 

to that. We held that rate constant and than allowed the 

pressure to decline in order to evaluate how the pressure 

transient was staving through the reservoir and f r o * that 

what area we «ost l i k e l y would be able to drain with the 

well. 
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So I t doesn't, no, i t does not stay con­

stant forever. At ttomm point i n -tiste — ia fact we entered 

into the calculation a bottom noie pressure cutoff, flowing 

bottom bole pressure cutoff of 380 psi* and once we encount­

ered 200 psi, which we figure would be the stlnimm bottoe — 

flowing bottom hole pressure we would need to get into tho 

system as i t is now, at that point i n time the rate would 

start to decline. 

So we entered that assumption into thm 

calculations, and ss you can see, during tha 1000 day period 

of time that 260 pound bottoss hole pressure l i m i t was not 

encountered ao the rate did not start to decline. 

0 But would you not agree with mm thst in a 

normal well both the rate and the pressure are going to de­

cline over a period of tisse? 

& $#ell, yes, s i r , the rate and pressure are 

going to decline but in C*arcy*« Law they are an ex p l i c i t 

function of each ©then therefore nifher rate, greater pres­

sure drawdown* lower rato, less pressure drawdown. So 

they're — they're inversely proportionate to each other in 

Darcy'n Law. 

0 with i n f i n i t e reserves? 

h No, s i r , not with i n f i n i t e r®s©rv»s. We 

are — wo are considering reserves fro» the point that ones; 

you reach the pressure that you have to maintain in order to 

produce, the rate will begin to decline and thm rate will 

continue to decline till you r^aeh your economic limit m\6 
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at tnat point in time you w i l l nave produced the anount of 

reserves avail able to you. 

0 nr. Sheppard, have you calculated what 

yoa estimate to be the estimated recoverable reserves under 

each $40-acre tract in the Sravo Do«® Unit? 

A Gosh. K?o, s i r , I have not. I don't i f 

we've f o t enough engineers at Aasoco to individually do that. 

tie -have performed a unit-wide simulator 

but that's been two or three years ago and that v m only for 

the purposes of f a t t i n g an Idas of the t o t a l reserves in the 

unit. 

I t has been done in house* I have not 

done i t . I helped gather the data that wa*s entered into i t . 

0 Assoc© origina l l y had a calculation of 

what i t s required production was foinsj to tee, did i t not? 

Wasn't that approximately 1-1/2 b i l l i o n per clay? 

A t do not recall that noa&er, Hr. Lopez. 

I f you couId five oe some background reference- jsayfee I could 

address i t . 

Q ¥?#!!, do you know what your current e s t i ­

mate i f your required volumes ar© on a daily basis? 

jl €«rr«ni? 

Q what you're- projecting for your project 

at this time sa a base? 

h well, I know what our deli v e r a b i l i t y 

capabilities are and l can give you the numbers that we have 

estimated rig h t now. 
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Me, as I believe Mr. Alien eamtioned, are 

producing 2ft wells which are delivering* I believe, to Aster* 

ada Hess at 3% to 4ft-million a day currently* 

Depend inf on cowwtencement of several 

other projects toward the end of this year, we bor>#fyl)y 

w i l l be able to deliver an additional 90-ftillion by the end 

of this susssser and an additional i20*MJLUioa by the end of 

the y«sar, hut those are very, very tentative numbers, that 

depends on a l o t of things that — that t have no knowledge 

in nor control over. Those are s t r i c t l y for tho purposes of 

trying to «g©ar our f a c i l i t y construction r i ^ h t now, 

ft Could you t e l l ma what, i f you know, the 

average flow rate of your wells that you*ve d r i l l e d is? 

h Of a l l 300 of them? 

0 ®ell, yes, i f you know, 

h The average — no, s i r , l cannot say that 

I've calculated an average for a l l wells an4 I think any 

number that I said would be based s t r i c t l y on conjecture on 

my part. 

Sow I car* t e l l you about the ones that 

ar® currently producing and about the ones I have knowledge 

about testing, but I ' ve d e f i n i t e l y not averaged a l l 309. 

Q Well, why den*t you then t e l l me about 

those that are now producing and those that you*v« tested? 

h Well, the ones that are currently produc­

ing right now are ««ki«v| around one*a half ©illion a day. 

Ko have found that in th© i n i t i a l area of development that 
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he average rate that could he sustained in that area ap-

»ars to be* 1 wou!4 say, at least that much i f not a l i t t l e 

ore, 

Q Are the wall* that you've tested, have 

ou produced them at their f u l l deliverability? 

A There ere — yes, s i r . Let: me giva you 

ust a brief explanation of what we did in the testing pro* 

rat* since the last hearing. 

A l l thos® wells ware d r i l l e d and every 

me of the» war a coaspletad and an i n i t i a l flow test was te­

en. On v i r t u a l l y every wall we then ran a bottom hole 

ressure bui ld-up. We perf erased transient analysis, we 

hen stimulated the well and then performed another tra-n-

iant analysis after another flow period in- order to deter-

in© the effectiveness of the completion and also to help to 

stabliah the productivity of the wells. 

So on v i r t u a l l y every well that's Oeen 

r i l l e d sines the last hearing we do have hottest hole press­

ure data snd we do also have flow rate data. 

Q fir* Sheppard, i t aeeiss, or i f I rwoall 

orrectly at tha last hearing on this matter, A&oco sug-

eated that the esti»et®d recoverable reserves in th© Uravo 

•om® Unit were fro©. 6 to ̂ - t r i l l i o n cubic feet, Do you re-

a l l that figure? 

A I do not recall having read i t in the 

ranscripts but 1 — 1 wouldnt* stand severely opposed to 

t , no. That was fro», as 1 previously mentioned, in-houao 
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computer simulation of the unit in ord«r to- t r y to detereine 

approximate reserves beneath the feravo. 

0 Does the unit agreement address that at 

a l l , to your knowledge? 

k Sir, as I've already t e s t i f i e d , I have no 

knowledge at a l l of what's in the unit agreement and hav« 

not been — not worked on i t at a l l . 

0 % ' e l l , again referring to what you*ve 

essr&ed as Exhibit Sixteen, as a typical Bravo done Gas tfnit 

well, i f 1 calculate corractly, i f the t o t a l cuwalativa pro­

duction under a typical well i s 10,000 — 10-billion cubic 

feet, then a spacing pattern on 640-acre spacing throughout 

the unit w i l l oniy recover approximately l.lHfotllioa cubic 

faet • 

A I've not done the calculations. I can't 

»»y anything to that. 

t> Again looking at, let's say, this sa«w* 

exhibit, 1 notice that the — well, we*ve done soste calcula­

tions with respect to your Exhibits thirteen — no, Fourteen 

and Fifteen and Sixteen, and using your millidarcies and 

porosity, snd feet, and wa get a Ktf factor of a low of 1373 

and a high on this — on Exhibit Thirteen of 5047, or i n the 

eas® of Exhibit iPourtean, l t f € . 

would you agree with «e that this varies 

significantly f r o * the wells on the western part of the unit 

by as much as souse three to four times, the wells on the 

was tern unit having approximately S§0 IW or less'? 
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h I have not seen ©violence avowing 500 tctu 

I w i l l agree that i t i s different and that i t is probably 

less. I don'*t Jtnow i f the 5$$ nosifeer is correct* 

0 !Hd you ever imguir® of Aaeriga» the i n -

fcreation with respect to the weile that they have producing 

for p-any years? 

A I did not. 

0 And would not that information hava been 

of sows help i n supporting or not supporting the basis for 

your application here today? 

Why did you avoid seeking out that i n ­

formation and putting i t into effect her?* today? 

a Which question would you like ste to an­

swer? fioth? 

C? t guess the last one* 

A fhe last on© Is becaua© wa and Aeerigae 

•easting]y have different ideas about tha area ana in talking 

with other parties in the .area who have attempted to gather 

so»« infcreation, we didn't feel it was worth the tiwe or 

effort to try to extract that Information because we didn't 

feel it would ba ssade available to vi-. 

KB. hOPttt l nave no further 

questions. 

m . nmmti Any other ques­

tions? Mr. Padilla. 
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G Do you Know I f tssra is any pressor* co<m~ 

mmication between wells on tbe west side of tbe unit that 

are unit wells and that are separated by approximately a 

«sile? I noted that there q u i t * a few locations that are 

separated by approximately a aille* 

You're speaking of the 

0 The y«llow 

h the orange dots in the southwest quar­

ter ~~* 

•0 Right. 

h — of the Bravo Do«e Unit? 

Q sight. 

h I t there * a any pressure cosimunicatlon, Is 

that correct? 

0 Correct. 

h So, I do not know that. 

Q Oo you &now i f there's any prm&&ur<& co»-

saunlcation foet.w«@« wolls in the north portion of the unit? 

A With each othwr? 

Q with aach other, yes. 

A I do not Mnow that. 

Q you hev© not conducted any other flow 

tests or interference tests other than the four flow tests? 

A Yes, s i r , we have, that information was 

entered i n the previous hearing. 
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0 Old you s t i smlate t h * I n f e c t i o n v o l t e f o r 

the flew testa? 

J* I do not know. 

0 Vou r̂ stifi«d you «t isolated a l l of th^ 

wells, ^ould I t be & correct assumption that you stimulated 

the injection v e i l s , 35 ve 11? 

P- Sir , I don't believe wo stipulated a l l of 

these welIs. I said we- had ~-

Q I bet iove you t e s t i f i e d ss to the stand­

ard procedure that *saoco fo l lowed 

A I said a standard procedure. I did not 

address the number of w^lis. 

0 Do you *now what the fracture -pressure is 

on the Injection w#lls? 

A The fracture gradient for injection 

wells, as I can recall froe ry days i n $©t»bs which have been 

a few years ago, was aossewhere on the ordar of . € and .7, 

which is a norma1 fracture iradlont. 

C <*-t what rate were you — at what pressure 

were you inlectino into t h * wells? 

X I do r»ot 'tnow, 

C Would i t ba reasonable to conclude that 

you fractured th« formation, therefore yoo had pressure co»-

swanication on the flow tests'? 

A *?e, «ir. 

0 Tou wouldn't hav* that barrier i f you had 

— i f you did fracture the formation, would you? I t 
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wouldn't ba shown. 

h I t X fractured tha formation two and a 

half ml las, which each injection -well was located, I believe 

the «tini«u» distance was two and a half stiles, and i f 1 

fractured i t far enough that tho gas could flow down the 

fracture and then moved into the ares being depleted, that 

would foas a correct assumption, 

Q Did .you inject water into those injection 

w«l Is? 

h Jlot to KV knowledge, 

C hi I you did was recycle the fas and sep­

arate the water and take the gee back and inject i t , is that 

at* 

dient i s . 

savor,. 

0 

a 

Cf 

formation?' 

a 

rate? 

fes, s i r . 

you don•t know what pressures you inject-

no, s i r . 

HOT do you know what the fracture gra­

ces , s i r * fhe fracture gradient is about 

you don't know whether you fractured the 

J*re you talking about with our injection 

Or with your inSection. 

Conclusively l cannot state that. I t ' s a 
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policy of AMOCO*a that any injection that occurs, whether 

or liquid lb losis; than formation parting pressure. 

0 Aaaupuna that you fractured the forma­

tion, that ««• would get ̂ecH to your producing well quick­

er, wouldn't, i t , or at loasr pros sure the reservoir to wh«r*s 

the producing wel !s vov$ld produce at a gr<»at«r rate. 

A Assuming that we fractured the woll, de­

pending on the extent -of thst fracture, that would be — 

that couild be & correct statement. 

Q And that would affect your drainage cal­

culations, wouldn't i t ? 

• ?% i t could have an affect on the interfer­

ence, yes. 

0 would you agree with the general state­

ment that you could stimulate a l l you want but you're not 

•wing to got anything u n t i l you actually do a production 

tast with flowing Into th® pipeline at an ef f i c i e n t rate of 

production? 

?« Two sseans of simulating. One Is tasing 

theoretical data and simulating based on that? and the other 

is t* i•'• production A^ A. 

0 What variables die! you u«« Irs your saodal? 

ft The variables I used in *y ®od̂ 1 vara re­

servoir properties that vera detersMhed ssith-sr through open 

hole 10-9 analysis, a l o i - wi th botto* hole* pressor** transient 

analysis, along with actual sustained production. 
0 ?\:t you did not use any assuEst-d data, is 
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that what you're saylag? 

& we did not. The only assumed data that 

wa used was — was In order to isake future projections* The 

actual history F*atch of the tsodel was f r o * actual data. 

£? AS to future production, that would — 

that would —• or aa to future calculations* you * r*» real ly 

talking about future d e l i v e r a b i l i t y requirements* aren't 

you? 

A H i l l you please restate that? f dor»*t 

think 1 understand, I'® sorry. 

0 Well, are you assuatiag future deliver­

a b i l i t y requirements in your calculation? 

A The ones that 1 performed i n the simula­

tions? 

A HO, s i r . 

Q whose deliver a b i l i t y requirements are you 

using when yeu t e s t i f y with regard to de l i v e r a b i l i t y re­

quirements? Are they hmoeo'n or a l l the other worf?ir*g 

interest owners in the unit? 

A Vhich de l i v e r a b i l i t y requirement* arc 

these, sir? 

0 *?ell, you say that oy the year 

you're going to hava r< asount of deli v e r a b i l i t y regtiire-

gtants. &r<e you assuming those ©r do you h«v<» -** how did you 

coepute those? 

h *s'e usad 3&C-*silllon s» a i n i t i a l start 
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because that is what f a i r l y closely approximates what we as-

:3u?« d e l l v e r s b l l i t v w i l l he by year end, this year, m 

kintalned that In order not to confmm tha exhibit any fur­

ther. I aesusted that that would be a constant denand, which 

ij? as arbitrary as aaauisino; we* re qolne to cease production 

in th^ v-ear 20f*h. 

n you didn't — vou didn't seek that i n ­

formation from **erigaa or W! or anv of the other wording 

interest owners who have not ce»»it**rt their interest in the 

unit area. 

« t»!» just a reservoir engineer. 1 don't 

market. 

0 Mel 1, you t e s t i f i e d about and you worked 

on those exhibits, did you not? 

h Ymn. wir, t sure did, 

? J».nd you ar# aware — you sauat hav® got 

those fiorures f r o * somewhere, did you not? 

A l not thans f r o * the fietsres that we were 

given for estimated requirements for unit production by the 

yaar end, and we held those constant. 

C ?-Dr those are ftesofro *s f i*rur**s . 

X I dc-n't know whose f i«jur**f- those an;. 

0 -o yr>u a«?rae with Mr. Allen's statement 

of this jaornine. that under the unit plan yon really don't 

have any d r i l l i n o reouireewnte as far ae spacing is con­

cerned? 

? I would acre* with wr. Mlen'a f u l l 
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statement, and that is that wa don't have any d r i l l i n g o b l i ­

gations as £ar aa spacing is required except ia tha areas 

that vera necessary to protect correlative rights. 

We do feel as a unit operator we hav« an 

ohli^ation to the unit that we operate that unit in a pru­

dent manner, which would demand that we space wells at an 

opti&us spacing, 

Q The .unit would s t i l l have m opportunity 

to offset any wells that wight be d r i l l e d , wouldn't i t ? 

A Tha unit would have an opportunity to 

offset any wells that night be d r i l l e d . 

.0 outside the unit atr«*a? 

% We always havo that opportunity. 

Q That'a the definition of correlative 

rights, isn't i t ? Opportunity to produce your just and 

mquilabia share — 

h Just and equitable share of reserves be­

neath your property. 

Q You * ra not trying to protect the correla­

tive r i f h t s of the p«?opl*s within the windows, are you? 

h *fhich windows do you r«f®r to, sir? 

•Q The ones that are Inaldte the area of the 

application and not eoswsitted to the unit. 

A working interest? 

0 ^orkins Interest. 

A I think that we're interested in protect­

ing everybody*a correlative r i f h t s . 
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Q 5fou have no obligation, however, to pro-

tact anyone side's correlative rights, do you? 

A via iwva the obligation insofar aa that we 

do not cauae action to occur that would adversely affect tne 

parti ca correlative rights «ind put theia at a point that they 

cannot protect their correlative ri-jnts, 

0 You've had requests from other interest 

owners not coassittad to the unit to protect their correla­

tive rights? 

h I'm not involved with, again, with u n i t i ­

zation part of i t , that bein<j the unit group's responsl 

i i i l i t i e s . 

0 On this point of d r i l l i n g 7» additional 

wells, I don't understand how you come up with that figure. 

I wonder if yoa fcicht explain that aspect of drilling those 

70 wells for mm. 

A maid you like to see the exhibit that I 

prepare*} that on? 

this ia a unit tract wap. 

MR. JA.I*AH1LLO« «r. Chairsvan, 

could v*» 'nave i t put up aa ths* iuuard so p«r'i,ti»s the rest of 

us could see i t , too? 

A This is a unit tract »ap of the f i r s t 

travo iXwae Unit. In particular, typically, I look at the 

•area from which production is now cowaeacstf and in th« ar«a 

which we anticipate w i l l he on production fey yaar end, and 

looking at that araa I t-joU tha tract designation axhioit 
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tram tha unit agreoesent, found out fro® t h * flnitisation 

Group tho tract mmbmr% that had uacot&sittad wel Is and those 

areas arm shaded tn blue* 

The careen dots I put on for existing 

valla, t then put on the blue dots, which indicate walla we 

wouid r.avs? d r i l l e d anyway on ft 40-acre spacing, and then I 

put on red dots which showed the additional w#31« that would 

have to o« d r i l l e d on l€0-acr« soacinc i n order to take care 

of the correlative rights Issues, just l i k e the one that 1 

pointed out in I n h i b i t Twenty-one, which as I a*ent lo**e4, was 

this section right here, 

.0 Did you obtain tbat «ap f r o * your Land 

Department? 

A 1 obtained thia *ap from our Unitisation 

Grouo. 

0 I t ' s not a unit function, than, i t ' s a 

lease function as to whether or not the royalty interest de­

dicated the royalty interest to th© unit, is that correct? 

In other words, those lasses are only coMitted insofar as 

th® working interest is concerned. 

h ?h«* work ino interest is co»»itted. Tha 

royalty interest is unsigned. 

Q I t would be incuwbent on the lease, on 

the lessee to protect against drainage In accordance with — 

or pay isore royalties in accordance with those various 

le&ssas. 

h t t fe*©«ld b« incumbent upon the leas*? and 
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*s far as my vary limited knowledge of the unit is concern­

ed, then upon th*? unit i t s e l f to protect tr.at iaa«or {not 

tsnderc too** t roya J t i eg. 

0 Ar« those leases lhute<J states C>overn»ent 

teasse? 

•*• ?h« leasts that I pointed out, ami I r*.-?n 

go through each one of th**% but I So believe that, in look­

ing at averyone that I can see right hmm, each one of those 

leases is a fee leas*. 

v t>o you know of any plana for those royal­

ty interests to tfrill wells to protect their correlative 

rights? 

A Themselves? 

C Yes. 

* I don't quite understand how they could 

un<?er the leas® th«y*ve issued to their leasee. 

C* It ' s up to the lessee, is«*t i t ? 

* l t * s up to the lessee to protect the cor­

relative rie;hts« 

0 bo you know of any plans of those leasees 

to d r i l l ?« vol is? 

* i thinX that point i s sioot. st wool3 

only becoate incumbent upon that lessee ta d r i l l a f t e r pro­

duction i s co*<«n*nc»<3. That's the only tia^a co r r e l a t i ve 

r i f h t s motile be a f f ec t ed , ar.d tha t ' s the reason w*?*r«v hers* 

to^ay. 5tfe*re t r y i n g to resolve that problem. 

0 If? oth*?r i«&rd3, thero — you •don't know 
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of any plaa® for the lessees of those ieasos to d r i l l 10 

walls that you «ouid have to offset? 

& Well, the plans of the leesees, which 

predominantly i s As&co, would toe that we would have to d r i l l 

those wella to protect correlative rights i f ISO-acre spac­

ing i s retained.. 

0 Have you had any dessands fey those lessees 

to dr i11 those we11s ? 

li 1 don't know. That would coats fro» the 

Unitization group. 

0 You can't t e s t i f y as to any pressure 

drawdowns other than tha four flow rate — four tests that 

you've conducted? 

A 1 cannot t e s t i f y to any long tera pres­

sure drawdown work other than tha four that I've t e s t i f i e d 

to. 

Q Mell, a l l the wells you've d r i l l e d , 

that's about the only conclusion you can. draw is to those 

foyir tests? 

k Frost those four teat a plua the i n t e r f e r ­

ence tests that -we entered in the last hearing. 

0 That's really the only new data that 

AKoeo's presenting at thia hearing. 

h Oh, r.o, s i r . We d r i l l e d 193 additional 

wells which showed geologic continuity through tbe whole 

area, which la the nuasiber one premise that you have to have 

An ordar to obtain wide spacing. 
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We've also obtained oaw core data. 

>'s;'v: „< 1 so pf^issara w t a , bottom 

h-:u*? sr 'ssure fiat a to vv,*lu*Lo raaarvoir pa rata* tars to as­

sure th.xt w$ r.&va pura-eati-iUty AX* a (products » u i x i c i o n t to 

'- itunti o i v i 1»» uava produced, 

«•* 'rher^'i, w-#lie on production r i g h t now 

but ^ r l y 

O Four w j i t h s , 

A Vor LftO *.unth», tour w # l l * on Ion© f low 

*Uffts, tr.rec- fealhi which *er« in ter ference tes te . 

L V,*w cî ;> * t «cn̂ -w wiiethar tuos* n**i i* , or how 

•'any of the.;* ars,- §^ir»^ tc, ^« ^r^ductive ar u l t ima te ly suc­

cessful well: ; t i l l y j * ac tua l ly proouce th«» , ia that cor­

rect;-' 

:'- 'no* .t i r , on«« we couplet* ta .̂-s wa know 

which ^nn.f -iJiii^i to >w prowttetivo and which ones w i l l ba 

nony.rciuc t iv-*. 

C *-i~.it u^r: !t. ri«aw for 'ao* Ag-fty. 

eausa of -jc,. iuyi , - c.;;a!UaUi.x? t;Ue ar««s now io^..?. That 's 

on?- of the thirty-a u ^ t i s absolutely necessary i n comp l a t a 

had t ion of t!;^ r*:-?;*n , x« t ^ t e in&erpoaao of geological 

and «-:vn no4- r i r.;; rUta • .sr-.̂  aw .-sr-aa wiior* you selwaw c o n t i n ­

u i t y of r^O-i'^y, x l v«,-ry *ra*y t<* take OiMjitieerin-f 

; , h - v ; y £ l r - ' : r : > : ! ' - a w - i ^ i t H « c a . R U ^ i . t y «£t air--* 
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0 54r. Mav t e s t i f l e d that there is water in 

*otm of these well* but be didn't Itnow the extant of how 

i«aob water there is?. That effect* the production character-

IstSce of each and every w<*n, doesn't i t ? 

h Oh, yee, s i r . 

0 You only have one injection — salt water 

injection well on the unit now, isn't that correct? 

h Tw»» i*e hav<* two. 

0 are you operating both of the weile? 

h as i understand, there is a well — as I 

fcnow, there is a well at our pressure f a c i l i t y t r a c t . 

there** another well about six miles away, So far we have 

not produced any water from the 3§ wells that are on produc­

tio n , so we're not u t i l i s i n g either well. 

Q Did you have a period of — how long does 

t t tako to dry out one of those wells, w t wells? 

a Again, *!r. Padilla, the term — dependent 

upon whether or not the well is fracture stiatalated, i f 

there's a large volume of load, that would have to he recov­

ered, but i t would vary froa portions of the unit! however, 

fron engineering studies that have been wade, we have deter­

mined that an «ver*«j« producing rate of water, a»d thia was 

uaad in d-aaigning our f a c i l i t i e s , , would not «HC*ad ®or« than 

? barrels per day per w« 11. 

0 tow started to t e s t i f y about thr«* areas 

in the area of the test — of your tests. I think that you 
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got divert eel. Can you t e l l os about what three areas you 

started to tails; about? 

You Bsarstioaad three areas and 1. don * t 

think you aver finished your statement. 

h Three areas of what, please, sir? 

0 three areas i n relation to the tests that 

you conducted. 

& areas that were ~-

0 or did I hear incorrectly? 

A 1*85 sorry, 1 don't understand. Areas of 

concern or areas of 

0 Areas of tests, you were talking about 

the flow tests at tha tiae. 

ft The three — tha only tls*e I can re«e#ber 

shaking a statement concerning three area* was the three 

areas of concern that we would address by the performance 

data ©otaload fro» those four long flow tests. 

I cannot, t»«* sorry, I cannot — i f you 

can help me 1*11 — 

Q i*hich — 

A Are you talking about geographical areas 

or perceptual areas? 1 only t e s t i f i e d to perceptual areas 

of concern, not geographical areas* 

0 Well, explain to mm what you ss#«n by per­

ceptual areas. 

h The perceptual areas were we need to 

avaluate the effect of corrosion on lone term pradaoifto 
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operations, so we Instituted a test with AH accelerated — 

with an accelerated a b i l i t y for corrosivenes© by perforating 

below t lw gas/water contact, 

fh« second area of concern that we wanted 

to address was tha -effective drainage radiuses of walla. 

Ami the thi r d area we wanted to address 

was to obtain f i e l d data to help substantiate whether or not 

fcr. Way** geological interpretations of completion effec­

tiveness were valid. 

And that waa th« thre* arssas that wa aat 

out to address with the long ter® flow tests. 

v I think l*ve already established 

geographies1Jy that the four testa were located f a i r l y close 

to aach oih«r, 1 guess, within — in the — ««il, at lcrast 

they * re i n Harding County, or Onion County, isn't that 

correct? 

A yes, s i r , * believe tbat i t ' s 

approximately twelve or thirteen ailes frois the wail on the 

soothaast end to the well on the northwest end, aa far as 

the four — situation of the four wells that we tested. 

HR. thmhhAt nr. aa»tey, I 

baii^v© that's a l l I have. 

HR. RMfETi Any other guest ions 

of Mr, nheppard? 

HS. JAftAKXLLOt Hopefully, a 

very few, f*r. f*a«*y. 
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CROSS SXattlKATXO* 

0 Mr. Sheppard, oft t h t * d r i l l i n f of unite* 

cessary wells, again, with respect to the l i t t l e exhibit you 

have up there showing that you would have to d r i l l 7© addi­

tional wella, what s t i l l i s not clear in my mimi i s , what i s 

triggering the responsiblity as you see i t of Astoco to d r i l l 

those 70 wells? 

A Cowstencepseot of production in the area. 

0 Okay, whose production? Assoc©*s produc­

tion? 

A Cosssaencewent of production fross the grave 

D&mm Unit, which is operated by Aaoco. 

0 "Well, who else i s producing wells la th«? 

Sravo Qomm Knit? 

A within the outer boundaries of the unit 

or within the unit? 

A within the unit the production is the 

unit, which is operated by Ateoco• 

Q Wel I , are you saying that Astoco is t r i g ­

gering i t * own responsihility to d r i l l these wells? 

A Ho, s i r , l'@ saying that production f r o * 

the unit, which in actuality, i f we want to get down to hard 

facts, i s going to Awarigas. I «eao, axcuae mm, to Awerada 

Wees. I*» sorry. 

•The production i s going to jyaetada Hess 

on th e i r demand for tbe gas and that co*Msancef»ent of that 
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production, 1 believe* as t>tr« M l o n t e s t i f i e d en A p r i l 2nd 

has set op a s i t u a t i o n that could t r i gge r o f f s e t densnds i n 

order to protect c o r r e l a t i v e r i g h t s . 

C Could t r i g g e r i has not t r iggered a t t h i s 

point? 

m . MO?ej Objection. That's a 

question of law which this witness is act goalIfled to an­

swer* 

«». JARASIMiOt Well, he's told 

ua that there are 70 wells that sowehow or another ar® going 

to have to be d r i l l e d . I'» just trying to find out what is 

triggering that probless. 

m . n.mmt t believe the wit­

ness cars §iv*$ us ©o»e kind of answer on that. 

A f?ir, we have an obligation e»d®r leases, 

not only A^oco but all other leaseholdare in the area, hava 

an obligation to protect correlative rights of the leasees 

— lessor®, excuse rm. 

»fe, whether or not we receive demand, I 

feel relatively confident that we would have to d r i l l those 

walls in ordar to protect us from local l i a b i l i t y . 

0 ^ e l l , you * r* going to hav» to d r i l l a 

well to offset another wall that somebody #ls# has put i n , 

right? Isn't that what we«r«« talking about h»r«s? 

A that in correct. 

'? And is that — that sowehody J*m. talking 

about would ba somebody in one of those oneestnittad windows, 
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isn't tnat right? Otherwise the well that would be d r i l l e d 

and triggering would he an Ajseoo-operated weii. 

The guest ion seeass to be s siaiole. one. 

h I'm sorry, I can't — 

0 whose a c t i v i t y i n G r i l l i n g a well t r i g ­

gers your responsibility to d r i l l an offset wail that you 

believe is unnecessary? 

A The.unit* 

Q A«OCO. 

A fhe uni t , AIKOCO does not own the entire 

unit, Sow, Ajftoee is operator ot the unit and i f you want to 

use thst synonymously so we can gat oast the tersu 

0 A i i r i g h t , let's get past the semantics. 

A A»oco, with the consent of a l l working 

interests. 

0 well, Assoc©, ia testimony throughout tha 

day determines where and when to d r i l l a well and where to 

put i t , do they not? 

A »y and large that is true, yes, s i r . As 

unit operator that is our responsibility. 

Q So you control the costs you would hav« 

on these offsetting wells fey prudent determination as to 

where to space your wails within the unit, ian't that tru«? 

A i don't understand the relevancy to 

costs, s i r . 

£? The unnecessary costs for d r i l l i n g these 

unnecessary wells that you've drawn wo here, these 78 wells. 
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h I f you ara Stiffaafcinf that we don't d r i l l 

a unit well offset ta a wall on an uncommitted t r a c t , that 

would be — that would not h& responsible operation of the 

unit, I don't believe• 

0 Okay. Kow we've got to wnere 1 want to 

be. uncommitted t r a c t , that's what your concern i s , isn't 

i t , in offsetting? 

* *?• ' are concerned about preserving the 

correlative rights of uncommitted tracts. 

C M l r i g h t . What facts do you have about 

the production plans or d r i l l i n g plans of the uncomwitted 

working -interest owners within the outer boundaries of the 

f.ravo -D©w« 0n.lt? 

$» Working interest owners? 

Q People who can d r i l l a well in the uncom­

mitted acreage that would force you to put an offsetting 

wel i? 

h i'va beco&e s i i f h t l y confused in tha 

questioninc. I have been addressing s t r i c t l y ancosmitted 

royalty tracts, not uneomaitted working interest tracts, and 

I have no inforeat ion about any d r i l l i n g plans for working 

interest ownars of unce&&itted tract® within the outer 

boundaries of the unit. 

0 All ri g h t . These 71) walls that you h«v« 

up hare and that you'va talked about ar© to protect uncoa-

fsitt*sd royalty owners? 

A Royalty solely? a l l of that acreage. 
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working interest is coaaittad to ths unit* 

Q A l l r i g h t , now is not that protection i n ­

herent in AROCO ss the operator of this i n placing I t s well 

i n such a situation that you do not impair correlative 

r i f h t s of unco®»itted royalty interest owners? 

A And that w i l l result in the d r i l l i n g ol 

?S unnecessary wells. I cannot understand how w© can get 

past that point when the only other way is not to d r i l l on 

unit acreage adjacent to royalty tracts that are not coistait-

ted and there w i l l s t i l l fee e l f r a t i o n . 1 have no doubt that 

gas, although probably in small quantities, woo Id migrate 

off those ieases i f we were producing five s*iles away. 

Cy Wow, hare's the problew I have with this* 

i f you get your 640-acre spacing, you eliminate that 70 well 

problem, do you not? 

A Yes, s i r , we can keep the royalty owners 

whole as far as they're concerned, whole, whole. 

Q And why can you not accomplish the tta^a 

thin^f by spacing your walla at #46 without a global rule 

change that *s ooihf to impact the entire unit? 

h Sow can you do that, sir? I don't under­

stand. Mow can I coapulsory pool 6 — or voluntarily pool 

§40 acres when the spacing is 166? 

Q Why can't Assoc© ask for nonstandard d r i l ­

ling units as has been suggested to the eaeosusitted working 

interest owners as that's a step tbat they would hava to 

take i f the rule* are changed? 
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A I t ' s «y ooderstandinf of, and in «y «x-

parlance of over ths last two- years thst X * ve boon involved 

in work betore this Coaaaisaion, I don't recall having seen a 

nonstandard proration unit larger than the standard state** 

wide apacibf* I have snly seen then? sstallar than the stand­

ard statewide spacing, and you know, l pay be wrong on that 

and I ' l l be qlad to be corrected, but 1 do not recall any 

instances. 

0 Larger or ssteller, i t ' s based on geologi­

cal evidence you can present to support your application, 

i s n ' t i t ? 

•A I t is baaed on the prevailing circus*-

stances of the application i t s e l f . 

C And i t ' s a toufbar situation to get a 

$«tall»r nonstandard unit than *jet a larger one. 

A I'd say, I'd aay the converse ia — i* 

true, 

0 Mr. Sheppard, do you know whether or not 

Amoco Um any leasehold obligations, any lease obligations 

to d r i l l 160-acre spaced walls under your currant lease ob­

ligations that would be olivine tad by the change of spacing 

rules frost 1$0 to S4<3? 

A ^ a l l , Aaoco would have — would be re-

1ieved f r o * that responsibility i n part aa tho unit operator 

and there are — the {hatch!aeon Lease i s predominantly hmo" 

eo*a. trac t 34, as you can see the red dots on there, so 

there are walla oa vnat was o r i g i n a l l y 100 parceat Aooco 
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leases that would eliminated, hut es I understand, having 

been co*»ittedi working interest-wise, that now becoi&es a 

unit obligation, not an Astcc© obligation. 

0 A l l r i g h t , so aside f r o * the —* with the 

unit now i n effect — 

A Right. 

0 - - i s there any such obligation, to your 

understandlag or knowledge? 

A The obligation that would occur only in 

the tracts with uncommitted royalty interest owners, yes, as 

— aa I've discussad. The red dots l*ve shown would be the 

ones Amoco would hava to d r i l l as unit operator and i f the 

fi40s were adopted, A»oco, as unit operator, would not be re­

quired to d r i l l them. 

0 As a petrols*}* engineer do you have any 

cesutunicatien or relationship with that aspect of that, of 

Aeoco* a business that says I need this ouch d e l i v e r a b i l i t y 

in order to put i t into the market, carry on that type of 

a c t i v i t y , do they not co««*unlcato to you as to what they 

need? 

A A t o t a l l y separate subsidiary handles 

warfeeting and their requirements are eonv«yod through 

management which in turn are conveyed to ste and I a* so far 

down the line X have no direct cesMStmication with the people 

that are projecting demands, 

•Q Wall, do yo» know ©nough about the opera­

tion that at the present tine and for the next three or five 
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years Assoco does not have a need, for th*; accelerated 

d«liv«rability that you wooId get f r o * 160-acre spaced' 

wells? 

A 1 can say over the l i f e of the project 

*«oco would not have the need for the accelerated deliver­

a b i l i t y of the 160 spaced wells —* tiO-acre spaced wells. 

Q A l l right* and that's because the warket 

•condition i s such that you couldn't take i t i f you had i t . 

A The prevailing market condition at. this 

tine i s such that i t ' s s t i l l feeing developed and shown by 

the calculations that I've presented here today, d r i l l i n g on 

$46-«cre . spacing w i l l recover sufficient reserves i n order 

to Meet the demands for the foreseeable future. 

Q The market demands for the foreseeable 

future. 

A As I understand i t . 

0 Oo you know that the plans are that Amoco 

is actually at the other and of the pipeline buying ths? CO? 

for finhanced o i l recovery operations i n the Persian Texas 

Basin? 

A We're going to buy part of i t . «?e*re not 

going to buy a i l of i t . 

0 Th* majority of i t , isn't that true? 

A I don't bnow thst i t ' s the majority of 

i t * wo have a group that i s very activaly s o l i c i t i n g mar­

kets for COS. 

0 A i l r i g h t . mck to this situation, 
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though, the — in ter**« of thm d mliv#rability tbat you aaad 

f r o * tha Bravo Do*e Basin for now and i n the foreseeable 

future* as you use those tents, the aspect of that is that 

market considerations have a very definite factor in your 

spacing requirements and d e l i v e r a b i l i t i e s , i s tbat not a 

fact? 

A Sir, I feel l i k e — let's see how to an* 

swer th i s , 

D«livarrahility reguiresM&nts, as l under-

stand the Commission's rules, have no effect on spacing. 

Prevention of waste, ultimate recovery, and protection of 

correlative rights are the only two things tbat the Coasatie-

siort can set up ruies based on and de l i v e r a b i l i t y does not 

enter into that. 

0 well, what i f d e l i v e r a b i l i t y is a func­

tion of promptly and e f f i c i e n t l y and effectively draining a 

reservoir or pool? then i t does have a very definite factor 

in the Oomwiaaion'a ruling, doesn't i t ? 

A And I believe ssy evidence today has shown 

conclusively that the nossber of wells d r i l l e d does not re­

cover additional gas. we'ro not prohibiting people fron* 

d r i l l i n g four wells i f they need to d r i l l four wells. The 

Ceaweission rule© allow that to occur. We're not prohibiting 

people from putting four walls on their «40 acres, i f that's 

what they think they need to «e*t their requirements* The 

Commission rules are fl e x i b l e in tbat regard, and 1 think 

our application is fl e x i b l e i n tbat regard. 
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*?e nav« taken that lata consideration. 

0 Yes, tha Commission rules ar* f l e x i b l e , 

a i r , and what you're asking for is a temporary rule that 

would apply across the basin even though thera aay be other 

uncommitted operators with different and varying «eoitomic 

interests than those ol* AJSOCO in terms of the deliver a b i l i t y 

and tbe rate of del i v e r a b i l i t y from these we11s» 

A t again cannot see how the ruies that we 

hava pro'posed would aff«ct an operator aes das ired to pat 

four wells on his 640 acres to meet whatever his raquir®-

meats were, 

•0 A l l r i g h t , except that i f ha had 1€§ ac-

res he would have to ask for a nonstandard unit in order to 

accomplish that. 

A That is correct. 

nit. JAftftKllftLOt That's a l l * 

m . MUtfcYt Any other guest ions 

of the witness? Mr. Kellahin? 

HFU XBHJMlHt Hr. Chairman, 

thank you. 

CROSS SXAKXHATIQK 

»y HP* mhi&uiKi 

Q «r. Sheppard, have you encountered natur­

a l l y occurring water in the Tubb formation? 

A Yes, s i r , we have. 

0 Have .you been able to determine whether 
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or not the natural occurring water in the Tubb formation is 

going to r e s t r i c t or l i m i t the a b i l i t y of a well tc effec­

t i v e l y and e f f i c i e n t l y produce on €40-acre spaciag? 

A Mo, s i r , we would not complete the inter­

vals that are naturally water-bearing« 

0 A l l right* a i r , 1 understand that ther* 

are then available appropriate completion techniques to 

avoid water encroachment problems i n the Tubb formation. 

k yes, s i r . 

Q So in your opinion the presence of water 

in the tubb formation, using appropriate completion techni-

gues, Mould not thereby l i m i t the a b i l i t y of a well to ef­

fectively and e f f i c i e n t l y drain $40 acres. 

A Mo, s i r . 

Q I*v« heard so much about flow tests this 

afternoon, Mr. Sheppard, I now no longer know what a flow 

test i s . 

what is a flow test? 

A A flow test — 

A m t C f h t m t which one? 

Q Whichever one he's t e l l i n g us about. 

A — that we performed was to place a wall 

on production at a stabilized rate and continuously monitor 

the rate and pressure i n order to evaluate the. producing 

characteristics of that wall. 

0 AH r i g h t , s i r , Is the length of time you 

placed that wall on production an element or a factor i n dm-
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teraininy whether or not that flow teat is accurate and 

f a i r ? 

A ¥«s, s i r , i t l a . 

0 A l l r i g h t , s i r . And how long did vou 

place each of your four flow teats on production? 

A the total time of each test varied f r o * 

upwards to €90 days to a minimus of around 350 days. A l l of 

them extended for a. period of st least a year, 

Q In your opinion was that sufficient per­

iod of time in which to conduct a flow test on *?acb of those 

«11 s to establish that spacing on S40 acres was appro­

priate? . 

A Yes, s i r . On the two which we performed 

the simulation work on we had a l l the en^lnea-rioo, informa­

tion wa needed both provided from open hole logs, bottom 

hole pressure data analysis, and actual flow analysis to 

adequately and accurately evaluate that. 

0 Save you picked walla to use for th« flow 

rate test that in your opinion f a i r l y and accurately repre­

sent typical vmlla in thm Tubt» formation tbat can be applied 

or characterized to a l l the area that w i l l bo spaced upon 

640 acres? 

A Yes, s i r . I t i s such «« the west* thm 

characteriration of the Tubb foraation there, w# rmlnt<s. 

there are v a r i a b i l i t i e s from location to location, but tbe 

Twfeo formation is continuous and the properties are f a i r l y 

similar. 
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Cf A i l r lqht* did you single out your four 

best super-doopmr wans an$ usa your flow rata tests OP 

thos© wells? 

A #o, sir, iy far antf away w@ did not um 

tbe four best. we attempted to space, those wells io. order 

to f i v e a f a i r l y diverse area of evaluation. 

0 bet me ask you about, the boundary effect* 

Khat wout6 you have seen i f in fact there was a boundary ef­

fect that weuia cause you to conclude that the well was cap­

able of only draining 160 acres? 

a to answer that question, l e t we refer you 

to Amoco• s Inhibits Thirt*>«n and fourteen. 

On those exhibit* what wa would have seen 

is tha actual fiowinf tubing pressures of those walls would 

have matches the l#0-acr« drainage predictions greater than 

the 640-acre drainage projections. 

As 1 previously stated, wm held the flow 

rate constant, allowed tha pressure to decline, i t ' s §oln«? 

to decline for the same given volume of pressure — off COS. 

The pressure w i l l decline at a much steeper rate on 160-acre 

spacing than I t w i l l on 6 40-acre spacing, i f a l l tho other 

reservoir parameters are equivalent. 

0 A l l r i $ h t , s i r , and what else causes you 

to conclude that the area studied over here in the east is 

typical or characteristic of the other areas that you pro­

pose to &e iacludrnd i n the 640-acre spacinf unit? 

A There is at least two major thin-fa that 
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would help me conclude that. 

First of a i i , Is nr. way's extensive ar­

ray of cross saction*, which show geologic continuity 

throughout tha are* of application, that is tho f i r s t thing 

that you most have lor wide drainage, i s gmologic continuity 

of the rock. 

1 then, realising that there is bettor 

per Ratability thickness product on the east side, performed 

soae theoretical Darcy Law calculations, assuming auch poor­

er pay quality on tha weat side, and essumlog a one m i l l i ­

darcy permeability, not an — an average one millidarcy, 

which Mr* May shows to be his cutoff, and wa know that the 

average is higher on tha west side, but assuming one m i l l i ­

darcy pay, average pay, ano* 10© feet of pay, Parcy calcula­

tions indicator on H40-acre drainage that we could complete 

economical wells and maintain flow rates that would bo eco­

nomical and on the converse side, by moving to 160-acre 

spacing, 1 believe any calculations showed that you would on­

ly gain approximately 35 Heff a day additional rat® per wall* 

0 I'm not sure i understand that. 

You haven't simply taken an area over in 

the eaat, done your reservoir engineering analysis, and then 

either hypothesized or a r b i t r a r i l y applied: that conclusion 

to- the rest of the pool. 

/> Ho, s i r . 

0 You hava taken tha engineering parameters 

that yoa have discovered in tha western portion of the 
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spaced area, sad* those adjustsbsnt*, run the calculation 

again, and s t i l l reach the conclusion that with those ad­

justments tailored to the specific facts of the wells in the 

west, you reached a conclusion that you can s t i l l drain $4Q 

acres, 

A Ves, s i r . 

0 Mr, Sheppard, have you co«e to any en-

g i near ing conclusiona a« an ess pert petrol eosi engineer that 

you have encountered th® eastern limi t s of the Tubb forma­

tion by the yellow line indicated on your I n h i b i t fhi»b#r 

One? 

h Wo, s i r , l would refer you to *fr, Hay*a 

Exhibit A-*', in which the Coots Wo. 1 Well in Tex**, a l ­

though significantly down dip, did produce C0.2, although i t 

does have a f a i r l y high water production rate, 

there is CO?, the possibility of CQ2 pro­

duction outside the eastern boundary. 

Q Correspondingly, when we look, at the west 

boundary of the proposed area to be spaced upon 640 acres, 

have you concluded as an engineer that that represents the 

productive lissits of the tubb formation? 

A Ho, s i r , we know that i t doesn't, 

Q Row do you know that? 

A Well, because we sold Cities Service a 

portion of the acreage on the western side and we know that 

i t ' s productive of CO2 fro® the Tubb formation, 

£| Yaa*Ve tmlkmd » h m i t t h e flare ana lys i s* *nd 
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I forgot too exact nu*ber. There wore sestet hln$ li k e 41 or 

43 cores analyted? Is that eorraet? 

* 41, I beliavo in the nosier* 

0 Is thera com« way to identify on the ex­

hibi t s or soatathim? els«» that you have presented as to ex­

actly which welIs you used in analysing the coro informa­

tion? 

a Tea,, s i r . that i s shown on Mr. Kay*a ex­

h i b i t over here in th* corner. This was marked Amoco Exhi­

b i t suatber Four. 

The distribution of eoras i n the unit 

area are shown by the wells which have l i t t l e hexagon sym­

bols around than* and I believe there are 41 such wells on 

that exhibit. 

•Q Hr. Sheppard, you eay stay there for a 

jaowetit. 

Hr. Sheppard, In your opinion «« a petro­

leua* engineer, have those cores been taken fro** a widely 

scattered and f a i r l y representative nustnber of wells i n the 

Tubb formation? 

* Ves, s i r , we hav*» taken a number of f a i r ­

ly diverse areas. 

0 And i n fact you've take core information 

froa* vnl Is outside th« proposed spaced area? 

? Wa took two cores that I know on wails 

that ar** now owned by Cities. 

0 *nd what are those wells? 
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A They were ori g i n a l l y th®, oh, gosh, the 

State aad what's the other ©oe, hruce, 4© you know? 

And the old well designations. 

0 how do the totalities of those cores 

compare to tha feneral quality of the ceres taken within the 

prooosed spaced area? 

A The — we i o fine" thst the Tubb formation 

i s continuous, as 1 have previously noted. The properties 

of the pay do vary to the west* The permeability in general 

decreases SOSMS, the net pay decreases some? however, the 

basic quality of Tubb pay is s t i l l the sa» as within the 

unit area. 

0 When you refer to the windows In the 

unit, Kr. ®h&p<pmr&, how have you defined the unit in the — 

the window in the unit? 

*. Sir, 1 think there are two unique and 

completely separate definitions for that* 

0 Yes, s i r , and l want to «ak# sure wa're 

usinf the one you're usim?. 

h ssheo I was t s l k i n f about windows in the 

unit for correlative rlqhts purposes, 1 was addressing ac­

reage which tne working interest ownars have cossaltted to 

the unit and yet royalty owners have not aigneC a unit 

e<fF*eaH»at «nd therefore are not party to the unit. 

Q Ar* there other windows in tbe unit in 

which the working interest ownership has not co««itted i t ­

self to the unit? 
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k ¥«s» a i r , there ara. 

0 with regards to both, of those types of 

windows, do yon see as aa engineer any engineering reason 

why those areas ought to he spaced any diffe r e n t l y than the 

balance of th® area contained within the outer botin^mtf of 

tlm Bravo Do©g unit? 

A Given that data I've evaluated t so, s i r , 

0 ftnd have you evaluated data in the ar^a 

of those windows? 

a we have oa our cross sections* which Mr, 

ŝey prepared aad that 1 have reviewed i n order to help con­

clude geologic continuity, have run croas section lines 

through those areas and have wells i n those areas included 

on the cross sections. 

m . KBh&mmt Thank you, sr. 

Chairman. 

MR. SM-fSTs Any other gtieatloiss 

f o r Hr , Shapfkard? fia usay S><i excused, 

MR, MOTS« *w« hava ao further 

questions, Mr. Cheirwan, 

i m . PAtHEY. A l l r i g h t , n r . 

8ota. The witness «**y be excused• 

Oo you have anything further, 

wr. ftota? 

SS. m m t we rest, Sir, 

Chairsian, 

»». RAM* Kr* Lopes, I thla* 
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you*re up next. 

•tft. LQPfSt I pass the witness' 

to Mr. Padilla, 

fm. RAttTTi kll right* Kr. Pa­

dilla. 

H8« FADILLM Mr. P.amey, wo 

c a l l Dsn Sutter. 

QaKXlTL fSOTTKft, 

being called as a witness and having been duly sworn upon 

hla oath, t e s t i f i e d as follows, to-wi11 

CXft&C? SXAKlNATIOtl 

BY *R. W I W * 

O Mr. flutter, for the record would you 

please state your na*»e and your connection with the protest­

ants in this case? 

ft Ky mmm i s San Gutter. 1*8 a consulting 

petroleua engineer in Santa fe, Hew §?exlco, and I »ve been 

retained by the protestants i s this case. 

m* KCUJitflftt wr. Chairran, 

for purposes of cl a r i f y i n g the record, wight we know speci­

f i c a l l y so as to what clients Mr. s*utt«r purports to h<* an 

export witness? 

A Thank you, Mr* Kellabia, 

*R. t,OP»Ss Be, hopefully, is 

speaking for ?.»erigas, nr . Chairman. 
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wm, j&M&nihWt And for loss 

Carbonics, ss well. 

P&Df&L&t And for *y 

client s , ss well, 

Mt. PEA&tiU For the record 

when we started t h i s , Mr. Padilia, fehe na«e of your c l i e n t . 

Energy — 

ffft, PAOXUA* 35nergy-A*Ifil 

Produces, inc. 

lift. PEAftCBj thank you, s i r . 

C m* Gutter, have you previously t e s t i f i e d 

hefore the Cosssiseion and had your credentials accepted as a 

•setter of record? 

A yes, 1 have, 

Q Are you fesvlliar with the grave ©esse 

Carbon Dioxide ©nit Area? 

A Yes, I am, 

0 Are you fasslllar with the tubb formation 

and have you studied and are familiar with the reservoir 

characteristics of the unit area, within the unit area? 

A Yes, s i r , 1 ass. 

UK, PAPILLA J Mr, lasaay, are 

the witness* qualifications acceptable? 

§s&. HAMS*a tee, they are, «r. 

Padilla. 

0 Mr, Mutter, can you b r i e f l y t e l l us or 

giva us a history of the Bravo ixmm Carbon ©iodide Area? 
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h ¥©au Ae you Stsnow, prior to th* current 

d#v#l.op«ent ot th® area fey kmc® and the formation of the 

aravo Do»e tJnlt Area, thera were three carbon di©*ide fields 

or pools producing in this area. 

The f i r s t , which 1*11 mention just b r i e f ­

l y , i s a s«all pool located i n Townahip 21 north, Sanaa 3D 

la s t , and produces f row the Santa Rosa formation* 

1 do not think the Santa Rosa is under 

consideration here today but I*» not sure because the notice 

of this case nor tha other case that's on the doefcet speci­

fies what formations are involved in these hearings. 

0 What is the second of the original three 

pools? 

A The second pool that I would mention ia 

the Mitchell Carbon Dioxide Pool. This pool i s located i n 

Township i t South, Range 3© Bast, and would be in the «sr«a 

isnsedlateJy to the southwest of the Straw© 0osie Uoit Area, 

and is this row of gas walla depicted in this particular 

area, right here, along the southwest boundary of Bravo f>o«?e 

Onit. 

This Tubb — thia pool was discovered In 

iiSf anc wae put on production in 1948 after a dry ice plant 

was & u i l t . Tha pool cevsrs approximately 3000 acres and has 

about —' has had about twenty wells d r i l l e d i n i t . $-&sm of 

these wells encountered such poor p o r t a b i l i t y or excessive 

water production that they were nevar completed as pro* 

ducers. 
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Abortt f i f t e e n of tha wel l« haw* prorluceo* 

mn& after 44 yes re thm pool is s l i g h t l y Rore than SO' percent 

depleted. 

0 Tell us about tbe t h i r d pool. 

A Okay. The t h i r d pool would be what's 

co**»only referred to as the Bueyeros or Llhbv Pool. This 

pool Is located in Sections 30 and 31 of 20 north, rang® 31 

**t*fc» which woulii be the area that's shaded in blue on hmo» 

co*a fixhlfoit ?luoteer One. 

0 &o you know what the original reservoir 

pressure was in that Bueyeros Pooif 

A Wall, before i get to that, 1*4 point out 

that that pool is locate*! oo a idt21.3~acre window i n tha 

&rave t3omm ©ait Area, being the t»ibhy Ranch. I t * s believax! 

— the pool i t s e l f i s be l i e vac: to encoatpass about 4Ch — or 

400 acres and i s being d r i l l e d at the present tlsse by four 

wells. ono of these wells, incidentally, is producing froe> 

the Glorieta as well as the — as well as the Tubb forma­

tion . 

0 what *a the reservoir pressure io that 

field? 

A so one knows what the original reservoir 

pressure was. The discovery well was <*ril 1©<5 prior to any 

e f f o r t * to coaserva carbon dioxide gas and whan i t was 

brought i n , i t was a l l owed to blow to the a i r umler the old 

theory that i f you l e t a CO? well blow long enough i t w i l l 

fcring io o i l , aad the wall blow for store than a year. I 
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don't know how long i t actually blew, !»vt heard stories 

that i t was several years and that i t was about a year. I 

really don't know, and 1 don't know i f — I've never talked 

to n t . Lifeby about that. fie wouid Ise, probably* the only 

one who would know how long i t was actually blown. 

m t i t was f i n a l l y shut in am? then the 

well was put on production when a plant was b u i l t in 1̂ 47 

ana i t ' s s t i l l producing. 

Q Does that suswarize th® history of the 

Bravo t>oi»e Onit Area? 

h Yes, thst suaassarixes the history of the 

area up to the tiae when Jusoee started i t a exploration and 

development operations. 

0 Wore you bare this ssornin^ when nr . AI len 

t e s t i f i e d before the Cosawission? 

K Yes, I was. 

0 And can you b r i e f l y coeasant on his t e s t i ­

mony? 

A yes. «r. JU len s«$tested that after tem­

porary ruies of $40~acre spacing had — after three years of 

those temporary rules adequate reservoir information would 

ha available, that the operator could co«o in and, present 

#vid*»nc«j to either sustain the rules or cause the» to revert 

hack to the 160-acre spacing. 

How, I know there was »ca*e conversation 

asong the attorneys this sterol no: regarding the prospect of 

ravers loo back to a smaller site spacing, but. I realise that 
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ia the pest this has been attempted and i t * * w r y d i f f i c u l t 

tc revert tc a smaller sixe spacing. 

I t was tr i e d in the white City Pennsyl­

vanian Pool, i t was changed froa 640 acres to acres, 

then they encountered a l l kinds of equity orob1e»e in chano-

ing the spacing. 

So they caste baoli and atfced the Cossais-

sioa to qo h*ek to 40-acre spacing but to allow i n f i l l 

d r i l l i n g on 320. 

The sasse thla$ happened i n the Catclaw 

Oraw Pool and of course, in the Blanco #?«»awerde f o o l , in 

tha ftasitt "Dafeota Pool, the spacing was not changed* I t was 

si»ply allowed to do the I n f i l l d r i l l i n g on the larger sised 

units. 

Q Im that a l l you have concerning nr . Al­

len's — 

h Ho. That*a a l l I have on that point. 

Mr. Allan also stentioned that the special 

rules would — that i f individuals discovared pools in this 

Bravo tJosre area where they* re seals inc: the 640-acre spacing, 

that the c u r a t o r of those? v ^ i Is, presumably on tha windows, 

could cone in and get spacing of less than «48 acre*, 

1 don't understand, though, where the one 

wile buffer would apply. I f you have a small pool, now say 

tafce that pool whero i t ' s colored in blue there. i f you 

havo a pool designated the-re to cover three or four aac-

tlows, would the one »ile pool rules extend outside froa> 
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that, or 4o tha 640-acre pool rule* extend riont up to th® 

feoundary of that? Im there a buffer tone around the s o c i a l 

pool rules? 

and likewise, on the southwest sid*f 

wh«r© Americas has the Mitchell Field, the buffer m m of 

tha 640-acre 8rave mme rules would extend a j a i l * to the 

southwest, and the Cities Service buffer mn®, which their 

application is for the wolls where there are ereen dots 

there, those pool rules would extend one ssilo to the north-

•a*t, and so the Mitchell f i e l d is caught in the one w i l * 

extension f r o * either direction, l e f t ©r ri g h t . 

So i t * s not a/oin<f to be on anything other 

than «4ft-*cr* spacing i f that holds true. 

* r . Alien also mentioned that f i e acres 

would allow Aeioce to protect owners off onco««itted lands. 

Sow wo see that thos« windows are of sany different siaes 

and soma of those window* are of sufficient slae to support 

648-*cre spaoinf. Soee of the* are s^al1 enough that 

they •re l o i n f to have to be eossaunltixed* be i t IUS-acre 

spacing or t*40-acr* spacing. 

Ko really the only t h i no. thet»» bein« 

done by 64u-*cre spacing is allowing a 140-acre window- to he 

committed te a fas proration unit where, i f i t had not been 

coaiaa&unitlsed to forta a £4«-acre uni t , i t *<i$ht not hav« & 

well d r i l l e d on i t . The lift-acre tract window i s tha orsly 

on® that would be protected, and that would be oniy in t h * 

avent that a well wasn't eolne: to fee d r i l l e d on the H§« 
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J*r. AU«n also want into the — into a 

discussion that i f yoa wanted to you'd be able to d r i l l four 

walls on your 640-acre- onit, and 1 guess i f yoa didn't have 

I4£ acres* you'd have to get a nonstandard unit approved. 

Well, I can just iswginc the progress 

that an application for a !$0-acr« unit f i l e d adwinistra-

tl v e i y with an offset — with a copy of the application to 

offset operator A»oco, ' I can itsagitie the success that that 

application wouid have of cruising through the Division's 

offices unprotested* 

BQ 2 t h i n * i t ' a i n the rea las of fancy to 

think that an opertor is going to be able to get laO-acre 

nonstandard unit or any unit less than S40 without having to 

cosws to hearing for i t . 

HR. CAfiiti May i t please th® 

Coasaiseioa, I * * going to hava to at this t i * e object to this 

long, narrative response, which i s mixed bag of opinions, 

questions for witnesses that were not earlier asfced, and 

atateaent* which are based on facts which really are not in 

evidence and which proper foundation hasn't been laid for. 

I f there are particular guea-

tions, I t h i n * they should be asked and this witness *houId 

answer as i f we were in norssal direct exa«ination of a wit­

ness • 

t*m not te a position to pro­

tect *y cli e n t when they want to start talking about what 

sort of action A»OCO they eight fancify would take and <;t>~ 
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plicafelons which have not been f i l e d , and I know tbat Mr. 

Matter 1* knowledgeable i n thia area. He's been involved 

with thla aa long aa 1 have been. But I think there*! a 

proper way to pot on this testissoay and 1 think i t ' s not 

being followed and 1. think he should respond to specific 

questions that we have an opportunity to oblect i 

they're getting into areas that may in fact ba objection­

able. 

We have no idea where they're 

going with a question i f the only thing i s , did you hear the 

ssorning testimony and what <Ii<S you think about t t , and that 

is exactly what wa've had. 

And 1 think they should be d i ­

rected as to particular questions so we can respond 'to thaw. 

KR. e-AOZUfAt mt* Massey, i f I 

aay respond, I think that everything that nt* flutter i s tes­

t i f y i n g to has been brought up previously i n »r. Allen's 

testistouy. 

1 can ask, and I think i t ' s 

discretionary upon mm whether to ask <guestlon« or l e t »y 

witness t e s t i f y in a narrative fashion. I have chosen to 

let hi» t e s t i f y i n the narrative fashion ana I don't see 

anything wrong. 

we have qualified «r. Sutter as 

an expert witness and he nmy t e s t i f y uader court rules i n a 

narrative or a question by question. «e have chosen this 

ssode to present his testimony here today. 
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n$m CAftRs I think there *ust 

st least t*a a periodic question to direct ut, give us sa*e 

signal to what are* s*r. Gutter is going to be talking about. 

«R. *A8IU*A$ nr. ?4utter is 

testif y i n g concerning nonstandard proration units. 

test i f y i n g concerning specific itetss that war* addressed by 

»r. kllen, 

h i f I way inter j e c t here, I's through mak­

ing reiser ks concerning *»r. Allen's testimony, t?r. Carr. 

Mr. Padilla, J*» going to have a couple 

of cosMKents to make on ar. Say's testimony and the f i r s t 

guestion is going to — 

HP, Ctmu I'd Ilk© ssy objec­

tion ruled on before we continue t h i s . 

A Well, I*» through with Allen. 

m . Chmt Ky objection applies 

to the nature of the questions. 

KR. m m r t I w i l l ©vorrule the 

objection and we'll ask *.r. Padilla to t r y to keep this on 

an avon keel and try to interject a few guestions periodic­

a l l y . 

A Be doesn't ©van know what I've got wr i t ­

ten down on ny notes. 

I'm going to have to pass bi« a note to 

t a l l him to a«k tm about these things, 

m t nmZYi why didn't you pre­

pare your testimony prior to th© tir*« you frit, down? 
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A Well, I was aaking notes on fheppard 

then* 

»R. MW?» A l l r i g h t , pleas® 

proceed, &f, Padilla. 

0 Hr. butter, you heard the testimony of 

sr. May this storning, is that correct? 

A yes, s i r . 

fj And w i l l you t e l l us what you heileve 

these cross sections show as far as — or his testimony with 

regard to the cross sections he presented here today? 

A yes, s i r , Ut* .Hay's testimony was that 

this ©range hand that he drew- across the Sravo ik?«e '.mit in 

several different directions represented tones of at least 

one millidarcy of permeability. As obvious froa looking at 

the exhibits, the permeability thickness, now 1 don't know 

what the guality of the perseaMiity i s because this is not 

a qualitative exhibit at a i l . I t ' s not quantitative in 

showing the quantity of the permeability, but we do have one 

willidarcy of permeability going f row one end of the exhibit 

to the other in each case. 

But i t is obvious that the thickness of 

those sones with one miliidary of peroeability thin as they 

q<3 to the west. 

Sow this i s true on th® one going to A up 

thera on the A-A» exhibit. 

I t was also true going fr©» 8-D', and i f 

you nad had one going from east to wast i t would have been 
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true, in that direction, too, hot yen didn't have one on that 

specific direction, I don't think. 

We had a short one In the heart cf th* 

sweet spot of the pool. 

Put I ' l l a Isc? note that you see fsany l i t -

t i e white streaks- throughout this band of continuous orsa 

asilll^arey permeability, and. I think i f you ven* ta draw 

this thing on another scale and got these wells down to 

where yoa could really seo the sones, you'd find that there 

are assay, staay sand streaks of permeability and nonpereeable 

sones throughout almost a l l of these wells and, of course, 

i t ' s a recognised fact that these sea31 lenses of permeabi­

l i t y and porosity can be aissed «or« easily when you have 

wide spacing of wolls than when you have a smaller and nar­

rower spacing pattern. 

So I think that's one factor to consider. 

I'd also point out that Aster iges and Poss 

Carbonic« have smaller quantities of permeability over in 

their end of the cross sections i n the west side than the 

thick, permeable xonea that were shown on th© •— in the 

sweet spot of the pool near the area that *s on production *t. 

this present t i * e . 

C 8r. Mutter, have yoo fasti l l a r i sad your­

self with »r. May's testimony in the kteoco second hearing 

.for spacing change? 

0 And how doea that d i f f e r frow his t e s t i -
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mon? hare today? 

h There's not a great deal of difference. 

Me* t got FMI* wells oa his cross sections, a* h« indict feed 

thia sjornlaoj however the ©ran<?« colors are tho m m * t h * 

Cinarron anhydrite is about the saw® and the streaks of per-

tseabllltv and lack of permeability throughout the unit- area 

pretty atuch rese»ble the previous exhibits. 

Sfow he also isade stent ion that — he com­

pared orm millidarcy of permeability here to the tight for­

mation parameter of 0*1 of a millidarcy, and I suppose — he 

said that that wasn't to ahow any kind of a cost incentive 

or anything, but I think what he was aaki«$ a ref#r«noo to 

was that this i s ten tiaes raora permeable than what you. ace 

allowed under FERC tight formation regulations. 

1 »ight point out that natural fas or me­

thane gas is composed of on* atom of carbon, four a ton* of 

helium, and carhon dioxide is one atoa of he Hut* — or car­

bon, a»d two atoms of oxygen, and i t ' s -tmch heavier* i t ' s 

much denser, and i t doesn't flow through a reservoir with 

the same ease that natural gaa or s»ethane would flow through 

that reservoir. 

So you need. «ors permeability to have the 

same affective permeability of this ga® to natural gaa. 

mn* mumt you do wean hydro­

gen and not helium, don't you"? 

k hydrogen, yes, I steant hydrogen. 

Q Do you have anything else concerning Rr. 
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Hay*a testimony? 

0 How, lot's go on to the testimony that 

fcr„ Sheppard presented here and let mo start off by asking 

you te explain his, I believe, Exhibits f i e vets, Twelve, 

Thirteen, and fourteen on the flow tests. 

a Okay. I. don't have ©och to say about the 

flow tests themselves, wo saw on f x h i b l t ftine that the flow 

test on that wall encountered problems. He explained tnat 

by saying that well had a water sone oper. in i t . They 

worked on the well, sbnt the water off and the production 

came back up and sustained pretty well. 

Exhibit fen la a good flow teat and 

Exhibit HIeven is a good flow test, 

And none of these show any real decline 

in pressures ot any magnitude or of productivity in any 

magnitude, 

when we get to Exhibit Wueber Thirteen we 

set that he's used the basic parameters here of 1#4 feet of 

thickness on this Wo. 261*3 Well with with 14.*?* 

millidarcies. I presume, Hr. Sheppard, this is average 

permeability throughout the 104 feet? Okay, so i t ' s got 

1547.5 tallidarcy feet of p o r t a b i l i t y in i t . 

On exhibit Number fourteen the 221-G Well 

has IS€6 millidarcy feet of perataability and on Exhibit 

Kumber fi f t e e n the typical well has 1373 feet of millidarcy 

feet. 
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I*£ l i k e to point oat that, ever on the 

wast side i n the area that Americas d r i l l s i t s wells, i t ' s ' 

vary fortunate to have a well with 5§« millidarcy feet of 

persteeMlity* 

ftnd so this 1371 ise ing a typical well way 

be typical of the sweet spot but i t * s not typical of the 

west side, 

Q Would you continue with your explanation 

o€ the exhibits that were presented by Mr* Sheppard? 

h Okay. then his computer isedel, as exhi­

bited oa Exhibits T4o«ber -Thirtee*. and Fourteen wakes this 

one great assumption, that i f you hold the flow rate con­

stant and you al low the pressure to come down and take the 

test for 16S0 days, that you have an i n f i n i t e reservoir. 

Uow i don't, know, i f this shows true on a 

€40-aer# spacing, i t stay well have showed true on l€0-acre 

spacing, too, I don't know, 

I know we don't have i n f i n i t e reservoirs 

here? tnat the reservoir haa sow l i m i t some place and that 

when you have a m u l t i p l i c i t y of wells in there there's going 

to he soat point tnat the production frost the two wells Is 

going to start interferriiwj with each other, hut we don't 

see the barrier here. That is obvious, tout the computer 

w i l l do what you want i t to do. 

Then on — by taking that data from the 

computer model, w© eo»e to Exhibit number f i f t e e n , and he's 

got tnis basic assumption made that four wella are not going 
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to produce any more than one v e i l on MO, and even in a gas 

reservoir t find that d i f f i c u l t to halleve. 

Ba's ??ot each one off the wells producing 

IC-billion cubic feet and S think that — t s t i l l think that 

four wells are gotno to get more gae than one well, regard­

less of what any compoter says. 

The same with fsrhib.it Wumfeer Sixteen. 

0 «kj on to Exhibits Seventeen and Eighteen 

and t e l l us what you think of those exhibits, 

h fe'ell, Exhibit Seventeen shows what would 

happen i f i t was oa ISO-acre spacing. rxhibtt Eighteen 

shows what would happen i f i t was on 64#-aore spacing?, and 

to make hla 300-ssiiiion a day demand he needs 131 wel la on 

$40 acres. t»e needs 163 wells on 1*0 acres. 

Wow, I f you calculate that ©ut with those 

131 wells, that means that each one of those wells is going 

to have to produce sos*s ?«^million & day and I don't be­

lieve the average wel1 in there w i l l make 2.2~mil!io« a day. 

These flow teats they didn't and most of 

the potentials that have been reported by ftmoeo for this 

pool w i l l run from one million up to maybe throe, but the 

average, I believe, is closer to about one and a half to one 

and three-quarters of a million a day. 

So I don't know i f you can have 131. wells 

averaging over 2.2-miilioe a day to sseat a market demand of 

300,000 without having to d r i l l additional wella. 
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Mow I'm gotof to get to pulling welis 

hard in a minute, but that's a l l for now on that exhibit. 

Q €o on to Exhibit 8u*bar Kinotean and — 

h I don't have any ooastenta on nineteen, 

i t ' s just a reflection of the data that's on Seventeen and 

£ighteaa. 

Q Uo you find any inherent deficiencies or 

assumptions that Amoco haa made in Exhibit Huabar Twenty? 

#v y«s. You take the f i r s t page of Exhibit 

timber Twenty and he's got Tract A witfs €2-1/2 percent of­

the gas in place* Tract JS with 25- percent, Tract C — 

«!. R&nstyt t x h i b i t twenty-one, 

nt* Flutter? 

h Twenty-one, Twenty-one, I'm sorry. 1 

don't have anything on Twenty. 

Exhibit dumber Twenty-one, and Tract C 

has 12-1/2 percent of the gas in place. 

M l r i g h t , he goes through these gyre-

tioas about d r i l l i n g wells on A and on S and so for t h , but 

he f i n a l l y gets back over here and says i f you had a 640-

acre onit, you'd get back to where the royalty allocation 

for Tract A i s #2-1/2 percent, well, that's exactly what ths 

9&a ia in place over here on the f i r s t page. 

Tract s would get 25 percent of the a l l o ­

cation and you look at the f i r s t page, sure enough, Tract a 

has 2$ percent. 

you look at Tract C and i t gets 12-1/2 
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percent and over on page one At**- 12-1/2 percent. 

So apparently £40~#cre spacing Is tha 

ideal spacing and gets these allocations in exact conform­

ance to the gas in place under the t r a c t . 

My only problem is i f this is not. going 

to drain that f u l l 640 acres, then Hr. Royalty Owner P is 

furnishing a i l of the — is — la furnishing his ge* and 

aharloo. his allocation with h and C, and that i s not a pro­

tection of correlative rights. 

And in my mind, there is serious doubts i f 

there i s efficienty of drainage in this reservoir on ft<0. 

0 Kr, Mutter, given the fact that under the 

unit agreement Amoco Production Company can operate the unit 

and d r i l l wells at i t s discretion* do you aaa a need for 

640-acre spacing at this time? 

A Ho, I really don't. I don't xnow how 

many trecta there are that Amoco ia the operator of, which 

there ia uncommitted royalty and in which they'd have these 

situations l i k e Nr, Sheppard was referring, where 70 wells 

have to be d r i l l e d because uncommitted royalty interests. 

I know that we do have those other tracts 

that are shown on the Exhibit Number One, those l i t t l e 

blocks in there are windows in the unit that are not commit­

ted, but those are on this exhibit* I ' l l go ahead and ad**it 

this exhibit ia a minute. I t ' s a small scale reproduction 

of that and the windows have bean colored red ao they're a 

l i t t l e easier to s*>«s. 
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The windows in here range fro* 10 acre® 

to over 10,000 acres* 

Aad then there** one that 1 can't really 

c a l l a window but i t i s . I t ' a an open window* Hot you * 11 

see that the unit boundary has been adjusted in here to form 

an •inbaypent*. Mell, this is an Amerlfas lease in here. 

I t ' s outside tho unit area hut i f they have 160 — i f they 

have S40-scre specino for the unit area, this thing i s 

socked in from a l l sides with e4$~«er« spacinc. Svery por­

tion of i t i s easily within a mile* 

So i t ' s not a window, i t ' s an *inpayment* 

but I'd c a l l i t an open window* 

these are obviously windows because 

they're closed — they're surrounded completely by unit ac­

reage * 

0 nr* hotter, in your opinion are the flow 

tests representative of the entire unit area? 

h Ho, Th® flow tests are indicative of the 

— the fairway of the pool. This apparently is the fairway* 

This is where a l l the development's gone on. They've got 

better lofs thera, they've q&t better core analyses and 

everything looks better in that particular area than i t does 

over to the west aide and to the north. The <p*aiity deter­

iorates as you no north, too. 

And to the south. That's the — that's 

the dome, ri*|ht there. 

0 Can you t e l l us anything about what you 
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1lev* to im the corretion effect* of son* of these m \ l % 

or the carbon dioxide? 

* Weil, we a l l fenew there's goim? to be a 

great demand for thia carbon dioxide for many years to come, 

at least we hone so. 

*hat I*» fearftti of with the wide eoacine 

that** being contemplated here today, i s too few wells to 

meet this isarfcet demand within reasonable limi t s on the pro* 

duction from each well. 

Carbon dlosslde forma with water to for?? 

carbonic acid and post of these wells produce water in vary­

ing ajsoimt*, of course, but some water* Therefore i t f o l ­

lows that carbonic acid Is eoino. to be forced in the wells. 

Carbonic acid, though classified as a 

weaS sold, is very correalv*. g©*e of t h * wells in tbe older 

pools that I've discussed have had their casino, corroded out 

within two years of being placed on f i r s t production. 

Other well* have produced for forty years 

with l i t t l e or no problem. 

one apparent phenomenon that seems to oc­

cur, i s that aa increased rate of corrosion results from i n ­

creased production on the well. Mow I can't f i f u r e out why 

this happen© unless i t ' a one of two things. 

I t ' s either a combination of corrosion 

and abrasion or i t ' s the result only of the higher rate of 

production. 

«ow, we know that, corrosion is a func-
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t i o n , a chemical function of ion exchange and i f you hav«* a 

faster rate of production you'd nave a complete and faster 

rate of replacement of spent acid as i t ' s cemlnf up the 

well, so you'd have a continuous charge of new, fresh acid 

that has not been spent and corrosion would be increased. 

But at any rate, high production rates 

result in hiaher rates of corrosion in these wells, and this 

can — corrosion is not confined to the inside of the well, 

either. There is external casing corrosion in these wells. 

Electrolytic protection and other fores 

of corrosion prevention have been tried: but the problem per­

si s t s . 

&ow sr. Sheppard said they have developed 

some corrosion control techaitfoes that are apparently word­

ing, i hope so. 

0 «hat i s the ultimate result of wide spac­

ing on corrosion, i f any? 

& well, i t ' s two effects. Irs the f i r s t 

place, i f you have the wider spacing, you're gold? to have 

to h i t the wells harder to meet a given market demand. So 

you'll increaae the rate of production from a given well and 

increase the corrosion. 

Then, i f you have wide spaoime the wells 

are undoubtedly oolog to produce loafer. 1 don't think any­

one would question that, even assuming 100 percent aa e f f i ­

cient drainage on *40*a aa on laO's* and s t i l l have serious 

doubts that everyone here w i l l agree that this cannot be ess 
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pected• 

mit assuming that just as e f f i c i e n t 

drainage .rasaIts from the two patterns, we'd have four times 

the reserves to produce from a given t r a i t , 

How the lives of the weile' are going to 

be 1 onceri that i s , i t ' s going to take a lo.n<i tinno to pro­

duce reserves Cross the $40-acre wells, maybe four times as 

long. I f t h * reserves outlive the wellbore, they'll he l e f t 

in the ground unlees a replacement well can be d r i l l e d , but 

perhaps at that time, when tbe wellbore is corroded out, 

there'l l be insufficient reserves to j u s t i f y d r i l l i n g a re­

placement wells, to the remaining reserves w i l l just he 

lost. I t won't be economic to d r i l l for them and they'll he 

lost. 

•0 I® that ^ s t e ? 

A That — that would be waste. I t certain­

ly would, 

0 f e l l us about correlative rights and how 

you see 640-acre spacing affecting correlative rights. 

& Well, J ae® that correlative rights would 

be impaired i n certain areas, ?h« Srave r>ow yn.it area, de­

spite a l l the efforts put forth by Amoco to form a 100 per­

cent committed onit, s t i l l has many windows in i t , AS t 

mentioned before, they range in sise from 10 acres to over 

10,000, 

welIs have been d r i l l e d in good f a i t h on 

so«e of these tracts and to change their spacing now could 
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do irrevocable harm* 

Take, for instance, t h * northwest quarter 

aad the southeast of the northeast of sectioa 12, Township 

I f ttortb, lange 30 East. That's this l i t t l e t i e right lo 

here and part of i t is over ir* hare. i t ' s indicated with a 

gas well OR i t there in Seetion 12 of 19, 39. 

This is a 200-acre tract owned by Boss 

Carbonics. They came in here and after a hearing received 

approval for one 40-acre and two 80-acre nonstandard spacing 

units and two commercial wells have been d r i l l e d In this 

area* 

O What harm can come i f these — to these 

wells i f acre* — <&43~acr* spacing i s allowed? 

A Mell, no harm, possibly; however stop to 

thins, what might happen in the event of proration or i f 

pipeline ratable take enforcement ware required in the ab­

sence of proration. 

As of now, with l€0-acre spacing, i f pro-

rationing or ratable take enforcement teecame the rule in th® 

area, those wells wooId receive either a one-fourth of a 

standard share of the market allowable or a one-half share, 

depending oa whether they had 40 or SO acres. 

I f the spacing was iscreased to €40 

acres, the well would cat on»»sisete«o.tb or one-eighth of a 

standard share of the jaarket allowable. This would probably 

make the wells noncosMaercla 1 to produce and they'd have to 

be plogged* 
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That's a violation of correlative rights. 

0 $o you have anything farther to add to 

your testimony? 

A So, 1 don't believe so at this time. 

MK, MfttJXA, «r. Barney, ve 

pass ths« witness. 

im, HA&EV* Any questloaa of 

Hr, wetter? 

«R« CAJtftj CooId I asfc one 

question just for clarification? 

Does nr. Hotter plan te t e s t i f y 

again on direct examination as a witness for other 

protestants? 

m. mmttt »o. 

MR. CAM* So this is his whole 

testimony? 

m. usmts y«s. 

Kl. CARS* 1 just wanted to be 

sure we didn't start hade and fo r t h , hack and forth. 

I have a few question®. Could 

we tax* about a three sinute break? 

Mil. lAWtYi 7-et's take a break. 

(Thereupon a recess was taken.1 

proceed, 

KB. RAW* Kr. carr, you may 
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tti 
CROSS EKA^mATICW 

m m.. c&itsu 
(j Kr. matter* you provided us with « his­

tory of background of the development of the Sravo Do.we 

Ares. You talked about three pools that had -been developed 

ia that part of the state, 

Hone of these pools have actually been 

declared as such by the Oil Commission, have they? 

A The Commission has never entered an order 

designating a gas pool for any of those three areas, i t was 

on the docket at one tia*e and for some reason was dismissed. 

I don't recall why. 

$ So those are not declared poola* they're 

just production areas. 

a They're production areas. 

O How in regard to the feueyeros Pool, have 

you isade a study of any of these particular pools? 

A «ot in depth, * r . carr. I've been famil­

iar with these pools for guite some time but I've never made 

an in depth study of any of them. 

Q On the Ruayeros Pool, do you know which 

well i t was that was vented to the a i r or blew to the a i r 

for an extended period of time? 

h nm, i don't* 

Q And do you know how close that would be 

to any offsetting wall? 

A They're a l l close together. 
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Q And wnen you -say close, how close? 

A I believe the —* v e i l , th© e*hlblfc i s 

down r i g h t now, but I believe those wel l s might be on almost 

40-acre spacing i n there, 

O bo you have — 

A I*ve been out there but I don 11 recall 

what's there* Tou can see from one welI to the other, 

though. 

v? i?o you have any idea what I n i t i a l pres­

sures were encountered i n any of the other wells that were 

d r i l l e d after this f i r a t well was vented to the air? 

A Po, I don't. 

w Do you know how those pressures — you 

wouldn't know how auy pressures, then, would compare to what 

might be a vir g i n pressure in the Tubb? 

A ?*o, no* 

0 So we couldn't t e l l from tbat data 

whether or not that f i r s t wall drained a large area? 

A Couldn't t e l l . 

0 How i f we wouldn't have a buffer sone, 

and assume we wouid gel an order approving <« 40-acre s-paei 

that would mean that anyone offsetting the unit could de­

velop on 160-acre spacing ur<it, ia that correct? 

A Yeah, without a buffer sone you'd have, 

presumably, two spacing sisee abutting d i r e c t l y against each 

other. 

0 And i f one — on one side of the line is 
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developed oa l$ft»s to protect against counter drainage, 

you'd have to develop on 160*® on the other side of the 

l i n e . 

A Ko, you wouldn' t necessari ly . 

Q YOU could 

A tou'd, i f you were developed on 160*« on 

the dense — we'll c a l l th® ifiO the dense.. 

Q Uh-huh. 

A I f you were developed on li© you'd have 

— and that well was right here, and «r« Mote's boot; here 

was the 640-acre side, and this i s a square mile and this i s 

a square mile, you'd have two wells here, and this operator 

could dedicate north half and south half and have two wells 

here, and the unit wouid he protected. 

Q And they would have to d r i l l — 

A Two wells rather than four. 

Cj And they would have to offset each of 

those wells well for well, 

A Veah, hut that would give quite adequate 

protection, t would think to the on i t . 

Q K e l l , when have an open winder Irs a 

unit where you have a tongue, more or less, of the unit e&-

t*mdia<? into acreage which i s not unit area, yeo wouldn't 

have just this siasple example that you've just given, 

A ttell, yoa have a l l conformities of ac­

reage there i n those windows. 

Q And you could 
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A Yoa mentioned tongues, you've ̂ ot arsw 

sticking out and winding around. 

0 And i n those situations, in those situa­

tions just a simple 100 — offsetting a l l of those wells 

could result i n situations where you would bo develoolftc: on 

a pattern denser than on*» w*>11 per €40 acr©*!. 

A Denser than one well — 

0 I m m denser than — you would have to 

have* more than one well oa each 640 within the* onit to o f f ­

set production on statewide that** outside th« onit. 

A There t»iuht be cases where you ssifht even 

have to hava two wells on 80, I don't know. you look at 

those l i t t l e finders of windows there, or arms, and they are 

weird looking* 

0 Mlien yon have a l*0«acre m pac inf pattern 

abettine, a 640-acre spacing pattern, and i f so«aeon.« develops 

tha l§0 on 150's, to offset counter drainage you wouid have 

to have wore than one well per fUO, would yo»4 not? 

A Probably. 

0 aid you t e s t i f y that i f — that ther© 

could be under exist intjf rules i n the unit situations where 

i f wells were not d r i l l e d at least one per 160 that certain 

royalty interest owners would ba in a situation whora they 

wowid not be sharing in production? 

I want to be sure that I understood your 

testimony. 

A Rid I t e s t i f y what, now? 
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C I believe you stated that there was »* 

situation where i f they didn't develop on 16$** royalty i n ­

terest owners might not be sharing ih production from the 

unit* 

A Oh, no, what f was sayinc was that Amoco 

says that they're trying to develop on 640-acro spacing to 

protect the owners of the windows. 

Sow as I see t t , what they*re saying ta 

that thia royalty owner under this l i t t l e lH-Q-acra window 

right here, has no protection i f the operator that has th*» 

lease on that does not choose to d r i l l a well. 

Mow Assoco woe Id pool that 640-acre tract 

to -protect that royalty owner, they say, I don't know what 

Incentive they would have to <jo to the effort, to pool ac­

reage when they've got e million acres that they don't have 

ta pool, out at any rate — 

Q 

correct? 

he. 

would be. 

Tou said you didn't know that, la that 

You don't know what their incentive is? 

I don't know what their Incentive would 

All r i g h t , .lust to he sur* — 

Yeah, I don't know what *h«ir incentive 

— what you said. 

I f — i f they havo one. 

And you don't know that, do you, Kr. nut-
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tar? 

fr I don't know i t they've got —• 

0 Thank you, you answered the question I 

asked you, 

ft Right, tout they're protectin? — what 

they*re really trying to do here i s to protect that royalty 

owner. that's their main purpose for being here, who has 

the t60~acra tract. 

Wow thia $uy here with this 4£-acre 

trac t , fee's protected 'because i f somebody sues f i t to- d r i l l 

a well there, whether i t ' s !«0*ecre spacinf or $40-acre 

spacing, that l i t t l e 40-acre tract i s goln«? to he dedicated. 

ôw here's on® that's 320 acres, and 

that's 9ain§ to .be protected whether there's 1H0 or fi40. 

I t ' s these ISO-acre windows that 1 see 

are the only ones that really need the protection, 

0 Okay, that's what I understood your — 

h Oh-huh. 

0 -~ testimony to fe«. 

Mow, you have stated that, you do not be­

lieve that a well w i l l drain 640 acr<8»« 

A I think there's a serious doubt, 

C< And you think that that's an impossibil­

it y ? 

A ^ e l l , I — no, I — no, 1 don't think 

i t ' s an impossibility. I think that given sufficient time 

that that well would drain that €40. I t ' s a matter of i s 
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that casing folng to last long enough for i t to drain that 

0 «t 1), l e t ' s ta 1 k abou fe that cast ng. 

You're concerned with corrosion, 

£ Yoa, s i r , 

C- I think your ar$uw*nta or, vast® w«r» 

that i t ' s possible that by withdrawing; tbe <%m at a faster 

rate ye«*r<? f o l n f to increase the corrosion, or that f>ot®n-

t l a l , 

A y « » , K i r , 

O and i f you do that and then i f there ar« 

insufficient reserves at the tisie that f i r s t well is lost to 

ju s t i f y the d r i l l i n g of a second, reserves w i l l be l e f t in 

the ground. 

A that's correct, 

Q Sow, that Is a l l based on the assumption 

that the corrosion is sufficient to destroy the f i r s t well, 

is that not? 

A Sight. 

0 Do you know what corrosion control tech­

niques Amoco has dev^tlox^d? 

h Ho, I don't. 

€ Wouldn't you think that as — 

A &ut I know that the other operators in 

the pool have t r i e d corrosion prot«ction techniques that 

have not been completely successful. 

0 ftnf! you don't know ««h*jt htmco haa done? 
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m 
A !*o, I sure don't. 

0 Kn6 wouldn't you think a prudent operator 

would have to consider that in developing a unit? 

» Well* I*® aure that Anoeo ia concern®?! 

with corrosion. I know that they've had corrosion orobleas 

in sostj of their wells to date and aayba they've licked the*s 

by now. I don't know. 

i rei&atRhar thr#© or four* »ayb€ five 

years ago -— 

0 I think — 

A •— I had discussions with A.ooco people 

about sose of their corrosion problems. 

C isere they oe l i t e r to you then? 

A Yes • 

Q $ r . Gutter* I believe you stated tha t 

oolite; froa* a «40-ac re spacing u n i t t o a ansa l i a r spacing u n i t 

was a d i f f i c u l t chore and you c i t e d soisie eacasspias. 

A Yes, s i r , 

0 t h i s i s a orob lets tho C©s»ai«si©n has ad­

dressed i n the past. 

A the only way they've addressed i t , real­

ly* i s to rescind the order and go back and authorize i n f i l l 

d r i l l i n g . 

C I t ' s d i f f i c u l t i f you've developed on 1#& 

aad discover that 640 is appropriate, also, to stove that 

way, is? i t not? 

A wall, i t depends. I t depends, we'va 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

knom. tots o l eases where th* I n i t i a l j<m»l9ps«at h*s been 

on narrow spacing and they've beer* able to wagonvheel around 

and get tbe acreage dedicated to th* wells or else f«§t non­

standard units. 

Q I t does create oroblaps that way, also, 

does i t not? 

a The problems are easier surmounted though 

in that direction than they are i n the opposite direction. 

Q I f you can develop — 

A I t doesn* t reguir© rescinding of the 

ralea and the other one usually ends up rescinding the 

rules. 

•;5 I f you've developed on ISO's and then 

discover that th© wall* w i l l drain you run the rial? of 

having unnecessary investments i n — in tho wolls, the num­

ber of the wells on ISO*®, have you not? 

h Weil, that's a pos s i b i l i t y . 

0 »ow, nr. Hotter, t want to be sure f un­

derstood your testimony and your cowsenta on Pr* stay's exhi­

b i t s . 

A wel1, that** a different one than was «n 

there awhile ago, isn't i t ? 

0 11, I think that \tt!*rt> talking about 

the orange area and I think this w i l l suffice. 

h Okay, this is — this is C-C« and i t ' s sn 

east/west, right across the heart of the pool. 

Q was i t yoar undarstanding that Mr. Hay 
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was tes t i f y i n g that a one ©ilHdarey cutoff ig necessary for 

fehe well to flow C02? 

& Ho, 1 don't know i f he made that state-

went. He aaid that thia deeonatrates continuity, 

0 are you aware that this — • 

* One millidarcy means continoovs orange to 

0 Okay, and that i s what *4r. — you under­

stood that that's what *fr. May vised, was Just that figure as 

to what he was going to shades in that — 

* Right, and I also see white streaks in 

the continuous orange. 

Q *e understood you said that e a r l i e r , yes, 

ft Okay, I didn't want you to nl«s that, 

0 I be1leva you looked at the exhibits that 

Sbepoard offered and I don't have the numbers. They're 

the ones that have the number of colors on th«», 

& ?>kay, y«»ah, 

0 And I think you t e s t i f i e d that you f e l t 

that — 

A Seventeen and Eighteen. 

Q *~ there would actually ha lower flow 

rates than depicted on tho»« axhlhits. 

*as that your testimony? 

ft Wel 1, yes, Y*s, Because h*» showed that 

with €4ft«-aere spacing you'd have 131 walls that f i r s t year 

produce 300-aU 11ion a day, and this calculates oat, l think 
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i t was to 2??$ or SO«RC nuch figure, 22§4, I don't raeessber» 

0 I f that'* true, doesn't that really wean 

that to ssaintain the 3Q0-a*i11 ion a day flow rat© that wore 

wells would have- to be d r i l l e d OR ISO'S over the neat f i f ­

teen than even wr. Sheppard indicated? 

A I don't kno1*, because that was — th.*t, 

what 1 was talking about there was the 131 wells on 640-acre 

spacing. 

Q NOW you talked about correlative rights 

and «ade particular reference to the Rosa wells, and you 

said that i f we prorate, i f ratable take fcecoe-a* an issue, 

then his correlative rights could be impaired* 

A Sight. 

0 That would »ean that i f he only had 4d 

acres that were contributing production, his production 

would be restricted hy a factor that would oniy, say, -give 

hi» 4# ov*r, say, 640 acres. 

k That * s correct, yeah. 

0 And so he would be given just his share 

cf the productive acr«s. 

A ftttvi v̂ e» h<* ca#e in — and when h*? cane 

in in good f a i t h , he realised that he'd get 40 over i«0 i n 

tha avant of proration, but now he'd gat 40- over $40, so 

'he'd be — instead of getting one-fourth he would get on»-

sixteenth. 

C> *nd you' re saying that when he cassa in 

that was the statue of the rules at that time. 
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•*« Thnt*a correct, 

CARSi I hav# no further 

-questions. 

%tk. MUEYs Knf other questions 

of nr . hotter? 

m . KUtUdit^i Yes, ii i r , 

m. mm^t nt. kellahin. 

Q Hr. gutter, you've appeared today as an 

expert witness on behalf of Rmerigas? 

A Yes, s i r . 

0 When did Americas retain you as an expert 

witness, Mr. Sutter? 

KR, LOPSKt Objection. J don't 

think that's any of your business. I thiol; that applies for 

privileged information. 

RR. m&MUKt t want to know 

the coetpet.ency of this witness to -©Kprtss opinions today and 

I think i t ' s ieportant as to how lon<? he haa worked for this 

client and what he knows about his client's business* 1 

haven't ashed his? what he's paid. 1 oniy ashed hlw how lon$ 

he's been employed aa an export witness* I think that's a 

f a i r question, 

tm, nmmtt I ' l l sustain the 

objection. I think i t ' s irrelevant at this titse, P*r« Kel l a -
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bin. 

nn. mUsKHim A I I right, sir. 

0 nr. flutter, has Aeeri^as provided you 

•with any production data an their walla? 

h l haven't gone into production data, no, 

s i r . 

w All r i g h t , a i r , where does a«s#ri§as have 

well a that they operate ir? this area? 

ft Well, the .map is down. 

0 Mc;*ll find another wap. Mr. Gutter, t 

show you what is marked as Awsco Bsdvibit #u»ber One and as£ 

you to locate for us, s i r , where Aeerlga* operates tubb for­

mat ion — 

A Aaserioas, s««tri?|as operates v e i l s on the 

southwest flank of the firavo Onit area, i n between tho 

unit houndsry and the row of green wells that is on there. 

These oreen wells are wells that are depicted as non-unit 

wells coapleted since so these are the old kn#ritm 

wells right in here. 

0 The Asseri^as wel la are — 

?• Am* Ajsarlgaa also o p a r t t h i * — th«»s* 

gas wells up in the blue area. 

0 The blue are* ia contained within the 

outer ooundary of th# aroa in this application. 

A That ia correct. That's the — that's 

the $uay«ro* Field in Township 20, SI. 

0 And the Aaerigas wells to the west of the 
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0 And th© Americas wells to tho wont of the 

applied for area i n this case are identified by well symbols 

that do not hava a coloring. 

A that is correct. That*** the Mitchell 

Field. 

v A l l r i g h t , s i r . with regard* to tho Mit-

che11 Field, has Aaerigss provided you with any production 

data? 

k I said I haven't gone into production da­

ta at a l l . 

data? 

A 

ml 

A 

0 

pressure data? 

A 

pressure data* 

Has AMri«ias provided you with any core 

Po, I haven't looked at core data. 

Mas aawrlgas provided you any lo$s? 

Mo. 

Have they provided you any bottom hoi® 

J hav« a certain amount of bottom hole 

Ai l r i g h t , s i r . 

A I haven't mentioned i t . 

Q yoa didn't use I t i n formulating your 

opinions hare this afternoon? 

A no. i t was covered this isoming*- fly 

testimony re^ardine. pressure was covered this morning when 

they talked about tha d i f f e r e n t i a l in pressors hetweeu this 

are** and that area. 
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1 would have brought i t up i f i t hadn*t 

been covered, 

•D **as your c l i e n t provided you v i t h any 

pressure bui ld-up teats'? 

A so. 

0 *nd that applies to a l l the v e i l s thst. 

your c l i e n t , teeri<ja«, operates. they have not given you 

any data wi th r e f ard® — 

A Ho, I haven * t — I haven't made a reser­

v o i r study of the feaerigaa area, 

0 A l l r i g h t , s i r , Voo're appearing today 

as an expert witness f o r Pose Carbonless? 

A Yes. 

0 Poes £os* Carbonic* operate any carbon 

dioxide wells in this area? 

A Yes, they 'Jo, 

fi Would you identify for me where those 

are? 

A This well that's indicated in Section 12 

of Township i f north, Sang* 30 last is one of their wells 

and they have another one in Section .14, I believe i t i s . 

C And they have two producing caroon d i ­

oxide wells within the area — 

A two wells capable of producing. 

0 They are not now producing? 

A Ho, s i r , 

•Cr Are there anv other wells? 
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A Ko, not at thia time* They have others 

planned. 

0 lia a Rosa Carhonics provided you with any 

well information on those wells? 

A Bo, no specific information' on the reser­

voir, 

Q A l l r i g h t , s i r , no core analysis, ao 

logs, no pressure information? 

A Uo, I rely on AJROC© to famish a l l that 

data • 

0 ?̂ow you're appearing as an expert witness 

for aoi»<» other individual or company, Kr. Hotter? 

h fee, s i r . 

0 And who was that? 

A That's Energy-ACM — 

MR. PA&IUJU m m Products, 

Inc-. 

Kfc. KCMJUftINt !»« »orry, sir? 

ft»* PADIXXAi Snergy-ACEI Pro-

dec ta, inc. 

0 Does Rr. Padilla'* client have any pro­

ducing wells in this area? 

A Ho, they don't have producing wells. 

0 f*as nr. Padilla** client provided yoa 

with any technical data f r o * which to forsi any conclusion* 

or ©pinions? 

h Not f r o * hla wells hecause he doesn't 
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havts any* 

£ All r i g h t . J?ow yoa expressed opinion 

earlier that you thought the Mitchell production area, the 

Mitchell Pool? 
h Kitchel! srca, I thinK* 

0 the ultchel I area was approximately 

percent depleted? 

A "fes, s i r . 

Q if hat was the original hottots Hole pres­

sures taken in the discovery wells? 

A ?he original pressure in that pool was 

around S60 or 665 pounds, someplace in that neighborhood. 

0 A l l r i g h t , s i r , aad what is the pressure 

now? 

A. i t ' s less than 350. 

Q Al l r i g h t , and what haa been tbe total 

cumulative production out of that area? 

Is I don't he Have anyone really knows. 

Soee of the records in "the early days were rather scant, and 

no one really knows. 

Q what ere the reservoir parameters that 

you used, «r» Gutter, to deter*!ne that thst reservoir is 50 

percent depleted? 

A The fact that pressure has declined 50 

percent. 

0 over what period of t i»* , *fr. Hotter? 

jk ttell, tho wells, the pool was put on pro-



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

235 

{Suction i» 1S40. 

0 J*«t tse direct your attention now to the 

astoco exhibit* and data. 

Prior to today have you had an opportun­

i t y to e*s«ff;ih« any of that data? 

k Boat of this, ia data — most of this data 

I've seen in 1980 and i m . 

0 All r i g h t , s i r . S*et ae ask yoa on cross 

seetion OC* i f you identified in response to Sr. Carr's 

question that there ware ureas i n which they were not shaded 

ia orange and dajsonstrated what, Nr. Hot tar? 

h Wall, that's areas that he has encount­

ered lass than one mi 11itiarcy of permeability in a wail and 

i f he encountered less than one- a i l l i d a r c y of persteebillty 

io the adjoining well he connected the two with a white 

streak going across there, and i f he didn't, he just showed 

it'as a lens in tnat one well. 

0 M l r i g h t , s i r . 

A As a nonproductive l«n»>, 1 should aay. 

Q. And correspondingly he shaded in i n 

orange those areas of greater than one tsii lidarcy or one 

millidarcy or greater? 

A That's what he aaid, yes, 

Q Oo you have any disagreement with what 

»r. Way haa determined to he areas within the individual 

logs ot those we'll** that have millidarcies of on® or gr*»*.t-

«*r? 
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h I haven't eonflrawK? his one alHtderey 

calculation hot I would a«sy»© that, i t ' s correct, 

0 A l l right* s i r . Can you track any of the 

orange areas across the pool and show ms where they are dis­

continuous on cross section C-C? 

A * e l i , 1 don't know i f I can or not. 

There's no proof. whan you've got a l i t t l e tic*, on a log 

and you've got a corresponding t i c on the next log, you 

really don't have any positive, proof that that i s a contin­

uous sand aeross there. It- cools* he two siRiisr lenses, 

both occurrimi i n — in the adjoining wells. There's no 

positive evidence that they're continuous sand bodies across 

there, 

Just 1 ike there isn't any proof • poeltiw** 

that an* of these white streaks i s continuous* ¥©« -soe this 

white streak right here, nr , Kellahin, a*.©" i t ' s cowing in 

between these two perforated intervale a no* than i t oo*es 

through h*r«. wall, we seo that i t has risen up. I t ' s not 

on tho saise elevation in this well as i t i s on this well. 

Thia way be a t i g h t spot here and i t stay 

not ba a continuous vnite spot — t i g h t spot clear across, 

}use lik e a productive sone sway wot be completely -continuous 

froi* -ona w«ll to th® othor. 

It•« isll goiBstionatele. 

Sut essentially, i t ' s — i t ' s an orang«* 

speedway written across that cross section that shows con­

t i n u i t y of reservoir but not continuous aand bodies. 
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0 You called i t an orange speedway? 

A Yeah. 

0 I t ahows continuity across the reservoir. 

h Yes, s i r , i t shows continuity but i t 

doesn't show positive continuous sand bociea. they say be 

equivalent sand bodies that are not interconnected• sea 

soste that definitely aren't and there are probably others 

that aren't, 

Q lure you t e l l i n g ate that you do not see a 

uniform thickness continuously across the pool? 

A 1 see, well, that's not across tho pool. 

Q stall, i t is i ron east to v*»et, 

A This is across the heart of the pool, 

flow we don't have the one showing r i f h t there r i f h t 'now that 

uees froa — wo don't have —- I believe there was one that 

caw* across — this on« coees down tsara, we don't have A-A* 

showing and you hav« a definite change i n thickneea i n 

those. 

But these «r* on a completely different 

scale than those other ones were, too. these are, as h*s 

stated this mornimj, Mr. Way said these wells are approxi­

mately one tsile apart, whereas you get to so*te of those 

others and sw« of thee? are three townships apart. 

So i t ' s continuous to the extent that you 

can rely on a cross section jo»p« three — three townships 

f r o * wall to tha othor, 

Q Does i t nake a stateriel difference to any 
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of your c l i e n t s , n t . cu t t e r , i f f a r a temporary period of 

three years we pot t h i s on S40's? 

Mi«t does i t r e a l l y natter? 

A s e l l , 1 don ' t — I don ' t How we're 

going to «.o bAck to 160*a i f i t ooes to f»4«»s, r « i l l y , T 

t j i inH that * s tha ©ain problem, because aa I wention** ear­

l i e r , the d i f f i c u l t y of changing bade to another epacinc 

pa t te rn . 

KSXXAHII8* ^othinn f u r t h e r . 

thank you. 

mP,„ RA&Ey $ Any other guest ions 

of Mr. «utt«r? 

MR. £AOILLAi .Just one ques­

t i o n . 

MR. Ii At* IHf t f<tr. P a d i l l a . 

JIBDIHSCf EXAWIHAflOS 

W{ tm. PAJMLLA: 

Q Hr. Kutter, as you understand the unit 

plan of development, doea Amoco have develop«<ent on Hd«acra 

spacing? 

ft T don't know. 

THE RBPOST̂ St J'* sorry, »r. 

Padilla, would you repeat your question for ae? 

r> you understand tha unit plan of devel­

opment doea Amoco have to d r i l l each and every ISO-acre 

State proration unit? 
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A no, t don't thinit so. 1$ ths Bravo 

Dome unit agreement requires that, that's a very unique unit' 

a$reeae.nt* I've never heard of « unit agreement that re­

quired d r i l l i n g every single proration unit that's ia- the 

unit area* 

So, I don't think they I think 

they've <jot — wh«n they got approval for the unit a t t e ­

stant, got the thine; r a t i f i e d , 1 think that th«y#ve f o t con­

t r o l as to when and wher« and how they'll d r i l l those wells, 

as far as spacing and location is concerned. 

there are certain state re^uiresssnts as 

to the amount of acreage that can he dedicated to a single 

wal1 and what the well locations would b«, hut I don't think 

there's any requirement that says they **»at d r i l l four wells 

to tne section. 

ntt. FA-OXLI*At I nave no further 

questioua. 

CMOS© £XatfXK&?IQ8 

0 *fr. butter, could you or your clients 

turniab the Co^aission with plats, a plat or plats shoving 

the ownership of existing wells and the acreage dadtested to 

the existing welis? 

A Yes, s i r . 

C? Thank you. 

HR* fUUSKYt Any other question* 
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ol the witness? 

m . u r m i i «r. ?*a»©y, s just 

have on*? question of Sr. nutter. 

\. • ,V'>- «. ' i , ; ., -• i .'' -\ ?. JL V':' 

0 &*n, S'd like you to refer to the A-*' 

cross section, i f you w i l l , which is behind the OC* cross 

section and in referring to that exhibit explain why or what 

changes in thickness in the tubb reservoir you seo, and why 

that exhibit sustains your opinion that i t can he discontin­

uous . 

h is that on® is that on® on tho same 

vortical sea la as C-C'? 

(Thareupon a discussion was had 

off tha record.) 

Okdf t you were referring to imhlbit — 

Cross Section A-A *. 

before I get to that, l'as coin©; to go to 

€-C aad ia t m heart of the pool on c-C ww have that auch 

puriaeahility of one millidarcy or sore. How »any foot tnat 

i s , 1 don't know. 

0 About ei<$ht inches on your — 

A so, i t ' s not that stuch. 

we co*\e over to A-A* and we're down a 

t i t t l e farther south than the heart of the pool, that C-C 

is bAck up in hare. 
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So we come down to A-ft', which is st the 

very extreme southeast boundary of the onit area and we'v©-

got — we've tot a half inch l®ss oersMtability. *s w® gat 

to the middle of *~A* we*v<t cot an inch and a half of less 

permeability. wnen we g<*t over to A on the extreme north 

end, we've net less than half as mien and a smeh store great­

er amount of white stuff that doesn't have a f u l l #ilHd«rcv 

©f persteability. 

So you can see, not only does the area or 

the thickness of the foraation with the- permeability thin as 

yoa go from east to west, .but the qpslity also decreases. 

tt»e p*r»eability is less over there on the west side. The 

oeriftssMIity i t s e l f , the K i s loss, am! the » is less, so 

you've got a lot less m or millidarcy feet of pareeabiiity 

A n A , of course, millidarcy feet of per­

ishability is one of the prims factor© that results in drain­

age of reservoirs. 

And on tho weat side you *mt don't have 

the m that you've got in the heart of the pool. 

Q would that lead you to conclude that on 

the west side of t h * pool at least wore w*?l Is or proration 

units would *&or«? effectively drain the reservas? 

h Absolutely. 

Ml. t&f&tt ?fo farther ques­

tions. 

Mft. BAHinrt Any other questions 

of th® witness? «e way be accused. 
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0© you hava anything further r 

Rr. f»adilta? 

RR. wmiM.t Mo, s i r . 

W . -RAĤ Y* 1 assusie we*r« 

ready for closing statements. 

MR, aKUPMlLLQl Ut. COflrais* 

eioner, we have so»a brief testimony. 

ttW. fta&EXt Oh, okay. 

MORSIS 

feeing called as a witness and having bean duly sworn upon 

his oath, t e s t i f i e d as follows, to-wit:. 

OlftfiCT liXA*H«ATIO?* 

8T NB« JAftAKIU&s 

Q Mould you state your na&e, please? 

A naae is Morris young. 

0 Hr. young, what is your business address 

aad your occupation? 

ft 1 aisi employed by thriftway Company out of 

Partington, «M*w Mexico. ?*y occupation is an engineer, 

$ And what i s your a f f i l i a t i o n with £©s* 

Carbonics? 

A with Thriftway I*» vice president of 

special Projects• Ross Carbonic* is an operating subsidiary 

of ours, and as such I hav«? direct responsibility for Ross 

Carhonica. 
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0 MI right* and what i« thm nature of the 

business of t.osts Carbonics? 

A SOBS Carbonic* was f erased to ©-par-ate and 

to develop theae leasee we have i n th® Quay, Harding, and 

Union County Areas. 

C A U rig h t , and in what manner are these* 

leases being developed in these three counties by Moss Car­

bon ics? 

A We are d r i l l i n g . we are in the process 

of d r i l l i n g and have sosse additional d r i l l i n g to do. aie 

feava purchased a carbon dioxide l i g u l f i c a t i o n plant, which 

w i l l be ready for delivary within another ten days, and ar*' 

proceeding rapidly to put that plant into operation. 

v Can you describe where within the outer 

limits of the 8revo Dorm gnit the leaseholdInge of nos« Car­

bonic* are located., as wall as the plant location? 

A Outside of the unit we have — s»oat of 

our acreage is located to the south and to the west of th« 

existing Bravo Posse Onit, 

*?ithin the boundaries of the Bravo JJOSW 

Are* wo aro of tfse windows t'ujt have bean disou-ipm-

here, and I fee! we 're alssoat a direct reason for these 

hear ings. 

Q A l l ri g h t . 

t*S. JAJiAMXkitfs Could we hav« 

that siap just to get some perspective in this? 

A SPECTATOR! i t»a r ight up 
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here on the wall, Hr. Jar&adl lo. 

0 Kr. (inrnaillo, you mt$ht just ate© uo and 

point out with soae part i c u l a r i t y where these leasaholdings 

art located and where tha location of the plant is sch«dule£ 

to he constructed, 

A This ia our Carcia lease, This is t'i«i 

Meafc Lease. Down here in 12 and 14 we have the »ayos X<aase, 

C A l l r i g h t , that*** in Township i f North, 

Range 30 East? 

A v«a • 

Q A l l ri g h t . The iease you e>ada reference 

to previously is i n Township 20 north, Saoge 30 Sast. 

A Yes. 

0 A l l r i g h t . 

A goth are located on the weat side of t h * 

Bravo Doata onit. 

C A l l r i g h t , what*a the approximate acreage 

of your -- what appear to be these noncontiguous leases? 

A wa havo just over iOiO acres. 

Q A l l r i g h t , feow, are your ~» is your ac­

reage coswRitted to Bravo i*o«e Onit? 

A Ho, w« specifically excluded that acreage 

frost Er*vo Some Unit. 

0 A i l r i g h t , and why was that decision ssade 

in connection with the <!«*v«iopi»ent of your leasehold inter­

ests within the unit? 

h in looking at the marketing plan which 
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was the haftla ef development of the Pravo Pom Pnit, tha 

carbon dioxide- was to he u t i l i s e d primarily for enhanced o l ! 

recovery in the t*«at Te^as ar@&. 

we didn't see how that would f i t into an 

eeonoeic return for our own acreage* so w» #1 acted not tea 

join t m unit si»ply on th* basis of economic r«asons. 

v AU ri g h t , and the development plan has 

turned to the production of carbon dioxide for feeding th« 

plant that you*ve talked shout. 

* ¥ee. »e f e l t the U n i f i c a t i o n plant 

would in fact provide the »echani*« whereby we could ade-

guateiy starxet the carbon dioxide under our leasee* 

0 Al I r i g h t , and do you see yoor economic 

interests in terwa of promptly and e f f i c i e n t l y developing 

yoor acreage as being dissimilar from those of the operator 

of the unit, AROCO? 

A *e see a great deal of difference between 

©ur interests and those of AIROCO* AI&OCO, or the Bravo »of*e 

tmit, has stated a long development period whereby to pro­

vide primary feedstock for the enhanced o i l recovery pro­

jects soing on in the if a est r*»xas area* 

Our intent would be to i i g u i f y and to 

pell out in a rather prempt and expedient jssaner to avoid 

wast* of any of.the carbon dioxide reserves that we have. 

"3 A l l r i g h t . what is yoor del i v e r a b i l i t y 

heed in order to maintain the plan at an economic capacity? 

A *re are going to need approximately 4 - * i i -
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lion cubic feet. 

Q i w day"? 

h Per day. 

0 a l l r i g h t , is any leas than that going to 

be sufficient in order to neke the plant operation a viable 

operation? 

A Our economic calculations ar**r that with 

less than that i t w i l l be a poor venture* 

Q All right* KOW explain what the change 

in spacing rules ae proposed by Ataeco that would encompass 

your acreage by i t s application would have upon the develop­

ment plane you hava for your acreage uncoKasitted to the 

Bravo Sow© Onit. 

A «<*? w i l l have — we hav« four 160-acro 

standard units that w« could develop under the present sys­

tem that would provide the feedstock for o«r plant. 

Under the i€d-acr« proposal none of those 

sites wouid be available for d r i l l i n g . fcre would b© forced 

to force pool as the only a1 tentative to d r i l l i n g and end up 

with in eost cases iess than a guarter of an interest and i t 

last would not haeossc economic for us to go out and force 

pool the unit and then end up with a quarter of the produc­

tion. 

we would have the risk of d r i l l i n g . we 

wouid have then insufficient delivery to even operate our 

plant, ©van i f we were to do that. 

Q ^as the development plan that you have 
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underway predicated upon the ifO statewide rule* that new 

apply to this? 

A Yes, they would, 

Q A l l r i g h t . $ow if> terws of f u l l y devel­

oping your acreage, preventing waste, and protecting your 

correlative rights, what impact is thia rule change going to 

have? 

A **'«H, as far as we can see* what the net 

result w i l l be that our leases would not be developed *v#n 

i f they were tafcan into the — the overall impact would be 

the ea«e as i f we had origin a l l y joined the onlt, which we 

elected not to do, se — because these «•«• theee windows 

would be essentially undrillable for — f r o * an economic 

standpoint, 

0 Is there any particular incentive with 

the thousands and thousands of acres within the unit i t s e l f 

to develop those portions that constitute isolated windows 

as part of a proration unit i f you were Jtftoco and the opera­

tor of the entire unit? 

h 1 can only suggest an answer to that and 

i f I was an operator that had acreage an.'f i t was free and 

clear cf gny incumbrance li*c<* that, I certainly ^ould d*v*— 

lop that f i r s t , and f r o * that reasoning I tend to beIieve 

that the acreage that represents here by these windows would 

be the last acreage to be developed, 

sow Amoco has conceded or the »ravo QORSO 

unit application has conceded that d r i l l i n g would be allowed 
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on leas than IftO-aere parcels, assuming that you heel a to t a l 

of 160 acres, that you could hava I n f i l l d r i l l i n g , but since' 

that possibility does not exist with any of our leases, wo 

would be excluded fro» the a b i l i t y to d r i l l and therefore 

protect our correlative- rights. 

Q All r i g h t . was wr. srutter't testimony 

with respect to the impact on the asm11 acreage that you do 

have correct from your point of perspective as well? 

A I t was* i also notice testimony earlier 

where our interast was the sole objection or one of the sole 

objectives of AJROCO, that they wanted to protect those i n ­

terests and guite frankly we don't really want the* to pro­

tect our interest* I f we had wanted thes? to ptotect our i n ­

terest, we would have elected to j o i n the unit* 

0 A i l righ t * In your view, i f the spacing 

ruies are changed, w i l l the acreage that you own within thia 

unit ever be properly or e f f i c i e n t l y developed, i f you don * t 

develop i t yourself? 

ft I f these rules are developed we have es­

sentially bought a plant. **a*v« invested well over a mil­

lion dollars at this point in tiste, and as .far as I know, 

our — probly our eeonoaic decision w i l l be to scrap tho en­

t i r e project, to just take tha loss, and i f you're as sisal I 

a company as us, as small as we are, we've baen talking 

about &SM3C© and their economic rights and th<sir economic its-

pact a l l day long, but the impact that w i l l be to «* is very 

significant as compared to asoce having to d r i l l soee addi-
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t i a l l y bringing i» these windows within t h * unit i f these 

rules ere changed, would i t be your propose1 that I f any' 

rules are changed that i t not isspact uncosmitted acreage 

within the outer l i w i t s of the Bravo Poise Unit? 

h That would be, of course,the reason that 

we hav# appeared .here today, would be to get our acreage ex­

cluded should they — should the coswsiasion find the rules 

to be applicable for the rest of the Dome.. 

Sow the one thing that wo do strenuously 

object to is the closest flow wells that evidence or t e s t i * 

mmy has been brought Here today, is *mm fifteen to sixteen 

sal les away fr©» our closest lease, and with the sliugshot 

approach they are trying to say that what happened at those 

particular flow wells happens every place within the bound­

aries of that fcravo Poata Onit, 

?m don't know that that is true. On the 

basis that i t a*ay or s*ay not be true, should the Coeitilssion 

so rule i n the favor of hm&ca, i t would have significant im­

pact on us* 

0 Po you believe there's enough divergence 

of opinion plus the cl«»ar demonstration ot" the — not only 

of the pay as you get to the west, would j u s t i f y the exclu* 

a ion of «ncoss!5?itt«d acreaoe? 

A J hava read tbe order* frow previous 

hearings and I have set through the entire testimony-in this 

hearing* and gulte frankly I cossa to the &&m conclusion 

that the Cof^ission cease to previously* and that is that 
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these things havo not been demonstrated definitively, 

0 One last <foeatio«, Mr. young. Could you 

step to the exhibit that has the A-A* cross section and . de­

monstrate aporeieissately where your acreage would f a l l within 

that cross section? Too asay want to take down that f i r s t 

exhibit there. 

A Okay. Our acreage would f a l l within 

these — this area here. As was oointed out earlier, be­

cause this is an area of various lenses, there is eo*e ques­

tion i f you d r i l l these on 140-acre spacing whether you 

would catch a l l of those lenses* as compared with what you 

would catch with 140 acres — I mean ISO-acre spacing. 

0 for purpose of the record, you * re talking 

about the area between wall 1 and 2? 

A yes, that Is correct. 

t*®» £AftAtflt*&0! I have nothing 

further, nr. Raoey. 

StAMSYt Any questions of 

s*r, young? 

lAMMBSs I just have one 

goestion, Mr. Mamey. 

CRQ&S mmiMhrtm 

ay mm wmtt 

Q Is i t your understanding that Aaerlges' 

acreage also f a l l s in thst a esse area between Wells 1 and 2? 

A Most of i t dees right in this area, in 
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either this ares or scooting I t down in a westerly and 

southerly direction. 

0 Thank you. 

MS. w m t t nothing further. 

MR. HANKY• «r* Young* would 

vou furnish us a plat of your acreage, please? 

A Yes, 1 w i l l . 

HR. HAietY* So- wo can visualise 

the acreage dedicated to those walla. 

Ii Yes. 

HR. RAWBYt Thank you. 

Any goestiens of the witness? 

He s$ay he excused, 

I thinfe we're now ready for 

closing statements. 

Kr. l*ooeK, you eay go f i r s t . 

MS. f£m* Kay i t please the 

Cossasission, A*©co is to fee congratulated and their efforts 

with respect to the developfsent of the Bravo Do«*« tin i t 

should fee deeply appreciated by a l l the parties concerned, 

working interest owners, landowners, the State of Hew »exi-

co, and a i l the rest, for the e f f o r t s , the investment, and 

the energy in terms of human resources and aoonessic resour­

ces that have gone into the d-evelofwsent of the Bravo posse 

And i t i s with great reluctance 

that we appear here today, Aeerigas appears here in eftposi-
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tion to their application. 

But wo did not ttiiftiK their ap­

plication, in iccordanca with previous discussions and a i i 

would so directly affect our position in the unit* we 

thought we would fee l e f t alone and as a result of the t e s t i ­

mony produced here today we unfortunately must draw a com­

pletely different conclusion* 

I n i t i a l l y 1 would point out to 

the Commission that i t is clear that in ordar to change tha 

oool rules, even i f i t is for a temporary soeelal pool 

rules, which X think is sort of an empty appellation inas­

much as, as has been discussed, soeclal temporary pool rules 

often beco.ee p* rasa nent. 

The burden of proof rests with 

the applicant. 

fhe evidence you're heard here 

today is based os prisierily* and I'm referring to evidence 

that is really new and different fros> the evidence at the 

1900 and ISSI hearings, is based oa flow teats frost four 

wells, the closest together of which is at least three snd a 

half eiles, or they're at least three and a half «iles 

apart* aad ©reducing for only approxiiaeteiy eighteen tooths, 

and these wells, the nearest of which is located at least 

ten ffi lea fros> Asuarigas • area of interest* 

0» the basis of this informa­

tion, A«oco is requesting the Commission to establish 14®-

acre spacing for approximately a wil lion acre area, encase 
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passing portions off aiaerlgas * leases, and whan cossfeinei with 

Cities Service's application, together with a one ssile buf-

fa? sones ra<juestao in each application, i t w i l l encompass 

a leftist the entire amount of Amer i f ae* leasee" acreage, 

Amoco states that their appli­

cation should present no problem hut we, unfortunately, hav# 

to take — object to this because i t 4oes iodeee' present a 

problen. 

A«serigas has d r i l l e d and been 

producing wells baaetf on statewide spacinf rules, namely 

lfi-8-acre spacing, for over forty years* Asserifas has every 

intention of developing the balance of this acresfe on 160-

acre spacing, am* the probl esse we face are f i r s t , that what 

happens to our assisting wells i f the application i s ap­

proved? 

Essentially what w i l l occur is 

that our existing wells and whan I say they were drilled, and 

have been producing on 160-acre basis, that's not entirely 

correct because we have suae that are on a awaller pattern, 

namely forty acres, which were i r i l l a o * , a® 1 wentionec' ear­

l i e r , prior to the adoption of the statewide rules. 

What happens to these wells 

when they're foree4 into a 840-aera. spacing unit? 

H i l l Mftsrtgsui be liable- to i t s 

now unwelcesne partners in the proration unit for past pro­

duction, and! what w i l l be the drainage issues that en$eit« 

<3«red thereby? 
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Secondly, kmm® states that 

A«*rigas should feel free to go forward and d r i l l four wells 

per section* that i t is no sain off their nose i f we should 

do ao? that there** no current U n i t with respect to produc­

tion allowed froa* wells d r i l l e d i n the unit anil therefore we 

can produce as »any wells ss we wish to d r i l l on our unit at 

their f u l l e s t capacity. 

well, two things say that t h i s 

can't he done* 

One is potential prorationIng 

ano: i f not prorationing, ratable taking. 

f r o r a t i erring w i l l occur when 

the sfarket — when the production capability of tho unit 

area exceeds the market deaan and what w i l l occur, naturally 

— well, that's pretty well clear* 

In the alternative, i f there's 

only one pipeline, even though i t w i l l he a coswaon carrier, 

hut i t s capacity is no more than a certain amount and the 

producing capability of the unit area exceeds that, we're 

going- to he under a ratable take situation where again our 

potential production w i l l be curtailed* 

tth*& then happens to Atserigaa 

and the development of i t s leased acreage? I t co*wsits to the 

economics, the economic costs of d r i l l i n g four walls per 

unit and then i t faces the prospect that i t ' s allowable 

could he cut to a fourth and that — and in addition the 

problem of being able to saarket i t s leased acreage on the 
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basis of being abla to f o l l y produce i t a acreage OR a four 

wel J per 640 basts* le a l i o Inhibited in that any purchaser 

with designated reguirepeats of production fro® the leases 

could not feel secure with the potential of prorationing and 

rataols take facing them possibly down the l i n e . 

with respect to the merits of 

As>oco*s case, and whether or not they've sustained their 

burden of proof, I've already pointed, out that essentially 

we'va uaan asked to address the i&forssstien obtained froa 

approximately eighteen months of production of four wells, 

the flow tests on four wells, wells which have not even pro­

duced int© a pipeline, wells which have not been allowed to 

produce for various reasons at their f u l l e s t capacity. 

And i t ' s based, as haa been 

pointed out i n other testimony here today, the additional 

core data on a l l the ssany other wells d r i l l e d , really do not 

direct any conclusion that one well w i l l d r i l l on a €40-acre 

basis or i©«-acre basis is f a i r l y irrelevant. A l l i t states 

is that the tubb formation axists without the unit ares, not 

only within tha unit area, tnat without the unit area going 

either east or west. 

Based on questions wr. feliah i n 

has asked, why l i a i t i t to the unit area? ffhy not go back 

to Guy noall's original raguest that i t cover three 

counties, i f what Is going to occur i s that any Tuhts forma­

tion should he developed on !*40-acr« spacing? 

Sot foe that es i t say, ws'ra 
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asKad te- tease on these four wells end computer simulation 

asodeis, which are either unexplained or unexplainabla, using 

factors which are admittedly at groat variance from the fac­

tors that pertain the aiaerigas wells, hmm d a i s * that one 

well w i l l drain #40 acres throughout the entire unit area, 

Sever ftav« th«»y mentioned how 

long i t w i l l take for that oas well to produce the recover­

able reserves fross under the ««0~scra tract* tlavar have 

they addressed the effect that corrosion w i l l have on th«sse 

wells over a long period of time. 

And f i n a l l y , they wouid ask, 

they would hava us he1leva that four wells w i l l reeovar no 

ssore reserves than one w i l l recover, something that almost 

of p r i o r i t y defies logic. 

further, a»oco has failed to 

discuss the tiasa value of nsonay. &aerlfas contends that 

four wells per section in i t s area of interest w i l l rseover 

©ore CO2 at an earlier date when the value of a&oney is 

greater, resulting in greater mconamtc benefit to a l l con­

cerned, including the State through severance tames and 

royalties. 

$i»p!y put, Marl ess believe 

that Assoc© has failed to sustain the necessary burden of 

proof to sustain i t a application. Moreover, i t is our ©pin­

ion that Jusec© is overreaching with this application aad is 

adversely affecting a l l parties within the unit boundaries 

who hava elected not to join i t s unit agreetseot. 
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jypoco argues that i t needs tha 

$40-ecre -spacing so as not to d r i l l unnecessary walls which 

would have to ba d r i l l e d , hot i t i s oar opinion that their 

fear has been greatly exaggerated and is somewhat unreal* 

fhe offset welts that hmoa® 

would have to d r i l l would f i r s t of a l l have to be f a i r l y 

minimal inasmuch as Assoc© controls at least 70 percent of 

the unit area. 

As to the balance of the ac-

reage i n the unit are* that is not coatstlttad to the unit 

agreement, i t has been discussed here today that fcaoco would 

really only have to protect against sao-stly tho perisseters of 

that acreage, mainly only have to address the problems of 

the 160~*ere windows, and i n respect to the fact that I 

eiaia -that their fear is unreal, we don't hava any real i n ­

stances of where there i s drainage occurring* nor can they 

point to any. 

They have not been required 

thus far to d r i l l any offset wolls which they wouid clai» to 

ba unduly acoeossically burdensome. -

Ott the other hand Awerigas" 

concern is real and val i d . I f prorationing or ratable take 

castes into effect, Amer!gas* leases could be out to one-

fourth or iess of their current value. 

in susaaary, jyserigas would have 

no objection to Amoco*s establishing temporary special pool 

rules for the area which i t haa developed numerous wells on 
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m 
thm eastern side of too unit, or as we saw here today, they 

had a plat that showed the green area* 

wm would have no objection, to 

that being developed on 640-acres. ^e have no area of 

interest in that and there s«*#s to enough walls d r i l l e d to 

oaybe make a case, but what we liave here, I think, i n ®any 

respects, i s competing oarket dasiands. Am 1 've indicated 

earlier today, we have situations where there are target 

areas* As 1 r e c a l l , the i n i t i a l thought was that i t would 

he i,S b i l l i o n and the last calculation is wo have 300 f&li-

l ion that we're looking at. That's Assoco's situation. The 

thought that Amoco w i l l ever have to d r i l l the northern end 

of the unit boundary, because i t doesn't look t e r r i b l y i n ­

v i t i n g at best, ia purely speculative at this point. My be­

l i e f ia that Amoco has plenty of production now te $eet i t s 

current needs. 

we have leases that we can mar­

ket that wa can market on 160-acre basis, snd to hava their 

problems affect ours on the s&i«py evidence that's before 

you does not s«e» to be f a i r . 

I t is our opinion that the 

broad request* that ftwoeo seefcs i s really no different than 

that aade by thea i n 1$80 end l t $ i snd should be rejected 

for tha mmmm reasons that are v a l i d today. There just i s 

insufficient evidence in the record to shew that one well 

w i l l effectively drain a 640-acre basis — a 1#0 — €40-acr« 

unit. 
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They- could have run pressure 

teats with sn offset we* 1 and showed direct cois»onictioft tout 

they refused to do so* 

I think I*we covered the points 

su f f i c i e n t l y * 

«R. ftftttETt than* you, * r . 

JtiOpet. 

l t r . Padilla? 

8*. PAQU&AI May i t please the 

Coaaiesion. 1 t h i n * i t ' s pure and sisspie the application be­

fore the Commission today i s a schetw toy where ftstoeo i s ask­

ing the Coetaission to bail thea? out of d r i l l i n g eo«eitaeuts 

under leases that they toofc i n the area of the Bravo nop?© 

Area • 

in fact, what they're doing i s 

deluding the interests of royalty interests and in faet 

trying to incorporate by increased spacing areas or smaller 

areas into tha unit. I don't think that there's a practical 

way, other than just producing or developing on 160-acre* 

the area in the windows not included in the unit area. 

X don't care how they cut i t , 

AMOCO has a million acre u n i t . I f they took too big a hit*?, 

that's their problem. I t ' s not the problea of the interest 

ownars that did not choose to jo i n the unit. 

Amoco has not here today pre­

sented any wore testimony than they did i n l*«i at the 

second hearing or at the f i r s t hearing. they have not de-
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fined the pool, nor have they Identified coisiaon sources of 

supply. 

Hr. fiote this isorning i n d i ­

cated, his opening remarks were that that proof was not 

available and that they had no production history. f f that 

is th© case, then os that basis alone the application should 

fee denied, 

I would agree with Hr. May that 

he would not qualify the Tubb formations as a ti g h t foraa­

tion under the natural Gas Policy Act. i believe we ssw 

store orange because we had store cross sections in the second 

hearing and we're ao different today, 

fhey have d r i l l e d additional 

walls and I thinM the testimony i s clear that they had to 

d r i l l those wells under obligations ia order to reserve 

leases that had not yet been joined into the unit agreement 

prior to the effective date of the un i t . 

That, I believe, — well, under 

the unit plan the only obligations that &«eoco had to d r i l l 

up to 19§4, I believe, was d r i l l i n g eight wolls. They w«re 

apparently forced to d r i l l these wells prior to t h * effec­

tive date of the unit, and that is why they have d r i l l e d thm 

walla and that is the only reason why they have d r i l l e d the 

wells. There . may have t>«en additional d r i l l i n g but not to 

the extent that they have been — they have been d r i l l e d . 

The pipeline i s not in place* 

jusereda Seas is the only one taking gas at this tisw*, under, 
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presumably, an arrangement with Aaoeo. 

w© have had two sw>nth* of pro­

duction into tha pipeline and s t i l l , ragardlaaa of how you 

out i t , tha only additional evidence is th® four flow testa 

that have been conducted toy Amoco i n that area, and those 

flow tests are not representative of the ono million acre 

unit. 

Amoco has indicated that de­

liver a b i l i t y deeutada here today and by and large I think 

they're talking about their own del i v e r a b i l i t y deaands. 

They're not w i l l i n g to recognise that, d e l i v e r a b i l i t y demands 

and the plans of other operators to develop their own pro­

perties. 

that feeing the case," they're 

opposed to d r i l l i n g offset wells where other operators are 

— alght d r i l l and forcing thaw- to a competitive situation 

i n that area. 

In short, the cases before the 

Coastission, the two other cases, were denied on the basis of 

insufficient evidence, 1 think this case also ought to fee 

denied on the basis of insufficient evidences. 

Possibly in three *sore years 

after we have 90m? pipeline — or productioa into the pipe­

li n e , the situation w i l l change. In the l a t e r i a they stay be 

allowed to conduct actual testa on their actual production 

practices. 

HM. RAJfEYs Thank you, Br. Fa-
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i i l l a . 

Mr. Jeraaillo? 

m» jj&AttiJ&oi nay it f>i«««* 
the Commission. 

sty colleagues, Pr. Lopes and Kr, 

Padilla, have spoken ably to tha lack of sur i t in thc 

abidance in support of tha application. I f I a l f h t , I'd 

Ilka to narrow tha perspective soaa to th© offact of this 

upon tha uncoa&lttad acreage of my c i lant an# those 

leasehold owners similarly situated, as i t relates to the 

ultimate standards that the Co«ission easploy i n determining 

whether to grant or deny or granting part or denying part of 

tho application. 

with 10S0 acres i n a million 

plus acre unit with six to eight t r i l l i o n cubic feet of 

reserves, the interests of loss Carhonles are less than the 

t a i l waa^ing the dog. I t * s a a»ali aspect of this entire 

operation but nonetheless, Wosa Carbonic* is not without i t s 

correlative rights in the ownership of acreage in this unit 

and we believe that the imposition.of these temporary rules 

without the evidence that's required to j u s t i f y globally 

across the entire unit and beyond« <*©uld not only iapair tha 

correlative rights of Ross Carbonic*, i t would oiialnate 

thee and would result in waste because the acreage that i s 

held by the lease® of Rosa Carbonic* w i l l nev»r l i k e l y be 

developed, and i f so, would nevar be s u f f i c i e n t l y developed 

in the scanner that Ross carbonic* has planned and progra&fsed 
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to develop their own properties. 

fhe unit was constructed in a 

fashion fey which leasehold working tnt«r«*t sumara could 

commit or not c o w i t their properties, they hud business 

decisions t© sake end business decisions were aade in the 

case ©f «sy c l i e n t . 

The economics of producing 

these properties* to s e l l to the pipeline* to ul lists tely 

Amoco at the other side, was not the way they though^prud*nt 

and economical• The construction of the liguid CO* plant 

was ths fashion they saw as the economic* prudent mans of 

developing their properties* u t i l i s i n g their own production 

to feed that plant, 

knew fro© the evidence in 

the case that i f the acre spacing statewide* t#Q* which was 

in place and psrt of the reliance on which the business de­

cisions were wide to make that inveataaat are changed, th«n 

that investaent w i l l not f l y , the plant w i l l not be-design­

ed, but isost importantly for purposes of this Commission, 

that property w i l l not b*» developed* 

Mom, Amoco says you can always 

develop this property by asking for a nonstandard proration 

unit. They want to sh i f t the burden that now is nonexistent 

to floss Carbonic© in order to j u s t i f y and no doubt against 

th® — with the opposition of Aaoco in the future* their 

nonstandard proration unit* that right now is not a problem* 

tinder the ear rant rul*is the ac-
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reage can tea promptly, a f f i c i e n t l y , eit«l effectively devel­

oped, where otherwise i t w i l l not be. 

Th«* implication® are beyond 

tiiisply correlative rights and waste* We're also talking 

about an operation in a part of the State of ftew ftexico that 

iseans some eieploytaent where otherwise there would he none. 

stall, the burden i s not so 

easily shifted* t h i s burden i n this application must be ©et 

f i r s t , and: we submit that with respect to the entire appli­

cation, or with respect to the interests of Boss Carbonic** 

the evidence that's been presented i s insufficient. i t ' s 

unconvincing, and i t ' s ina&egoste to grant the rules either 

across the feoare? or to grant thaw insofar as t h * unco&stitted 

acreage that essists within this unit i s concerned* 

w@ are on the west half of this 

unit and there is no evidence to show that 106 ami — tbat 

fi40-acre spacing is th© apoopriat* seeing for the develop* 

»ent of that west half. 

k i t of the flow wells are way 

to tha asst. They are sixteen to twenty-two miles froa the 

wells of Hoss Carbonics. 

We can seo f r o * the permeabil­

i t y cross sections that there is nom* very, vary serious 

question as to whether or not the drainage is going to tern 

the satse in the far an<J ex treats west si<#e, where our proper­

ties are located., ae they ssight so in the heart or i n the 

far east si4e of this unit. 
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I f this, rial® change is to l«-

pact ana affect the correlative rights of loss Carbenies, 

then the evidence must j u s t i f y that. We submit that i t does 

not. We subtsit that i f and when th® production f i f urea are 

ami labia, three years, they say, that's the span of fcho 

teaporary laaotiticn of rules that i s sought h*are, snd they 

can j u s t i f y an across tha board chan#o i n the spacing, and 

i t is not an ineonsioarabla change, trom ISO to €40 i s sig­

n i f i c a n t , i f they can j u s t i f y i t with production history, 

fi n e , they cannot j u s t i f y i t with speculation aad they cer­

tainly cannot j u s t i f y i t f r o * the perspective of ay cli e n t 

with the evidence that's bean presented- here today, that we 

submit coe* not j u s t i f y in any way, shape, or fors, €40~acre 

spaced units on the fer wast side -of this development* 

We subait that there ia both 

waste involved i n the lack of gevelop&aat that w i l l result 

fro» the »oas Carbonic properties, and a to t a l elielnation 

cf correlative rights, and w@ submit that is sufficient iri 

i t s e l f for denial of this raguest aa£ i n any event should ba 

sufficient to exclude the uncommitted acreage within this 

unit froia the application for the rule change sought by Asao-

co. 

thank you. 

m* MMmti Thank you, Mr. 

»3ara»ilio» 

Mr. Hote or sr. Carr? 

Ml?;* EEUJUUsti Kr. Chairaao. 
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K*. MMffltt m , Mr. K e l l a h i n . 

Hit. *£UAfflftt F©r«ot I. was 

here. 

Mr. Chairman, I have listened 

with great interest te nr. Lopes, Wr. Jarawillo, and Hr. Pa-

d i l l a , and I've roade a l i s t of a l l the different things that 

they have talked about, both in their closing &rou#aats and 

throughout the day. 

have talked about i#as@s 

that do not participate i n the unit. «e'v« talked about 

ownership of acreage whether i t i s within or without the 

unit. we've talked about d e l i v e r a b i l i t y . #©*v« talked 

about earketing, unit participation, ratable take, nonstand­

ard proration units, forced pool i n f , <$m prorationing, and 

perhaps a few other things that I lost tracK of, 

We have talked about ©verythin*? 

in-this case except well spacing, a«4 that's a l l this case 

is about. 

i co&pliasent theffl for their i n ­

ventiveness. I t ' s a clever ploy, you talk about everything 

but what's material because they can't demonstrate any of 

the essential element® that wouid cause you to deny tha ap­

plication. 

Titers are four &««ic elements 

in a spacing case, Guy Buell knew thest. tt® knew thesj and 

ho was not being facetious when he says i f i t ' s f i v * 

counties, i f i t ' s three counties, i t does not natter, i f 
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taut Is a common source of supply, thst is ths f i r s t ©lament 

of proof. 

And how do &&0W? Mr. Hay 

has told us this i s tho seas r&sorvoir. This is the Tubb 

formation. He's established both the vertical and the hor­

izontal parameters for thc reservoir. **s? do not yet Know 

the f u l l extent of tho reservoir. that's not important, 

fhey have covered as much of i t a» they can at this point. 

The second elessent of proof i s 

to show the continuity. Hr. ̂ aramillo would attempt to iso­

late the flow tests done i n the eastern part of the reser­

voir and say* ah, we*re different because we're way far 

west. we're sixteen «iles away. 

I remind you of nr . Gutter's 

^ray speedway andi i t ' s r i f h t there. you can drive a truest 

down that. I don't know how »any U&qic Markers they used to 

color that in hut that's a substantial aseount of thickness 

snd i t shows significant continuity. 

Second element of proof estab­

lished. 

Th* third olegsent of proof is 

to show toy so»e engineering technique that a given wall h&s 

the raaervoir capacity and properties to develop production 

on «4&-acres. 

Mr. Sheppard has done that. 

Str. Padilla vary cleverly would have you think, oh, in the 

abs*noa of production wa cannot do anything* By the tiasa w« 
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know what tha capacity of the production of tha. walla are 

we're goinc. to havo d r i l l e d walla that we're going to have 

to u j u i r i l l . 

tfa're going, to have to d r i l l 

only necessary wells and what does Mr, Sheppard do as pru­

de in t engineer? the thing we typically <io, we don't look at 

past production because we never havo i t , We are at the 

proper tie?e to decide what the spacing w i l l he for the next 

three years* Hr. Sheppard conducts his flow tests* u® 

takes the hot tor. hole pressure. Mm'® not looking, at a 

couple of wells, he's 90t i f i of these things. He's not 

speaking froa conjecture. Ha*a axeatin*4 tha leg* ana what 

else doe© he have? He*a got 41 cores. they're scattered 

throughout the whole area. thia guy has not taken a small, 

l i t t l e area an^ extrapolated i t a l l over the countryside. 

ie's dona an excellent joh and 

you cannot ask any aore at this point froa anyone. 

The t h i r d factor is the econo­

mic factor that you have to have the appropriate auafeer of 

well© at this tiae to effectively an4 e f f i c i e n t l y and econo­

mically drain the reservoir. that data has hmmn supplied 

also by nr. Sheppard. 

Those are a l l t h * elements of 

proof. Any of ths raat of the discussion to<tay is i r r e l e ­

vant an<.t that irrelevant discussion is where the opposition 

has focuessrtSI their attention. 

fhe only way that you can «to 
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what nr. £araaillo suggests shout letting as shout oar 

business and ewm oacfc in thro© years when we*ve drl1lad 

suae «sor« wells, the only way that's going to work is If you 

place a ssoratorius? on Mr, Jara«illo*s client, on tsr, Fadil-

la*s client, and Mr. t«ooes client, that they will not d r i l l 

any wells on less than $ 40-acre spacing, because if you do 

and as you've heard*, mny, m&ny tirtsea, we did i t in the mm-

cos in the San Juan Has in jfunfc west of wast Puerto Chiquito, 

and we found out last year that once you open the door, we 

start drilling tha wells, aa a practical aatter you have re­

duced the spacing to the density that whatever that operator 

wants to d r i l l . If It's 40, it's 40, and we went through 

the example with Hr. Allen this aomlng. 

tf it's l«S*s he*s got tn ©net 

the offset demand, i t doesn*t oatter i f ha»s in a unit or 

not. The egultles are different and he*s got to protect the 

owners• 

The only way oreserva and 

balance tha correlative rights and to preclude waste is to 

grant this application for three years, cow® oack and sea 

what happens. If wo were too optieistic, you can infil1 

d r i l l . It works. 

Tow can — you can work out a l l 

kinds of legal saiwf'oe-juwo© you want to aaxe tt work, nut the 

decision is to focus in on the reservoir and geology that 

establishes the siost effective and efficient way to develop 

the reservoir and you have that proof and I urge yoa to grant 
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t h l * application. 

UK. RAMEYt thmk you, Hr. Kel­

lahin. 

ttft, CA.!!* nr. Bassey, befor a I 

eloaa, I*ve been going through ay notes. There*« one of 

your rulings earlier today l*d ask you to c l a r i f y . 

Here tha records of the two 

prior spacing hearings incorporated into this record? 

Mft. MKKYt I think we were ra-

guasted to take adainistrative notice of those. 

MU* CAWtt stould you incor­

porate those? we would jsove that they he incorporated into 

these proceedings. 

KfU feAKSTt Any objection to 

that? 

Stft, boms Motta, 

m* -JtMtffyt They w i l l fee incor-

poratad. 

MU* C Aft fit Thank you. 

«r. Haisey, Aaoco cone® fee fore 

you today and has presented evidence which establishes tha 

need for temporary pool ruies i n the Bravo Dosm Area i n ­

cluding &49-acre spacing. These rules should apply to the 

acreage within the unit and also a l l wells d r i l l e d within a 

<s.ii© of the u n i t . 

Aa Mr. Mote started today's 

proceedings by advising you there i s not conclusive proof 
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that one wail w i l l drain $40 acres, wa submit, however, 

that i t is impossible to provide with that kind of data un­

t i l production history has been obtained, and i t w i l l he .ob­

tained in the next three years* then conclusive proof can 

be presented* 

But this is not to mean that 

the record is not substantial} that a l l the prerequisites 

for the order we seek have not been aet by aasoco and we 

would also submit that everything we've presented here today 

stands before you unrefuted by one shred of technical evi­

dence • 

Production has coaaaneed and i f 

correlative rights are to tee protected, i f waste is to to® 

prevented, and unnecessary wells are not to be dri l l e d , then 

temporary special pool rules are needed• They're needed 

now* This is the appropriate tine. 

tou coae in with temporary pool 

rules, by i t ' s vary nature i t isn't when you have conclusive 

proof* you have teaporary pool rules, you proceed, and then 

you cosse back in a show cause hearing to show why and i f 

those rules should be made permanent. That's the titsa con­

clusive proof is appropriate and three years from now w« 

w i l l be able to present that kind of testimony. 

He submit that there's a sub­

stantial record in support of this application. 

Jin Allen appeared before you. 

So out!ind the new data that has been obtained since the 
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prior hearing* He advised you that production had eoswsanced 

and that the rules were necessary now i f Assoc© is to be able 

to protect the rights of unsigned interest owners without at 

the same tiise coswitting; a waste which results froe* the 

d r i l l i n g of unnecessary wells. 

Approval of this applicatior* 

w i l l result in the ssaxiaoift d e l i v e r a b i l i t y with the stinimm 

number of w«ils, a position we think i s consistent with con­

serve tion practices. 

Granting this application w i l l 

provide for orderly development of the area and i t w i l l 

spread development into broader areas of the ftravo Do»« 

0nit. 

Uruca Hay casse before you again 

and we taifeed a l o t about a l l the orange that he has laid 

out before you. The fact of the setter ia what he has shown 

is • that we have a reservoir that frees a geologic point of 

view is continuous across tha reservoir and his testimony 

showed that fro® a geological point of view there Is no 

reason to suspect that one well, whether i t Is over on the 

weat part of th© unit or ovar on the oast part of the unit, 

w i l l not effectively and e f f i c i e n t l y drain 640 acres* 

l»arry Sheppard caae before you 

and he reviewed' tha new engineering data. This i s not the 

same case that you've heard before, but we submit you con-

aider this with tho records that have previously been — 

been rsade before this Cosmission. 
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He's ahown you new engineering/ 

data. He's shown you results of long term flow tests, flow 

tests thst are different froa those thst were previously 

conducted because in the previous hearings we were c r i t i ­

cised for the way we were- doing the® ao we did theft the way 

we thought the Commission expected us to do them. 

We've provided you with compe­

tent reservoir engineering analysis* 

Without special pool rules eco­

nomic waste is going to result* Unnecessary wells w i l l be 

drilled* Our evidence shows that between now and the year 

'2000* i f we don't go on £40 acres, juat to maintain a set 

level of production we would have to d r i l l 520 additional 

wells* 

Mr. Mutter says our calcula­

tions are wrong* but he moves thaa in the other direction. 

If he's right, we'd have to d r i l l aore wells than that. 

We've shewn that we are not 

going to by dr i l l i n g more wella Increase tha ultimata re­

covery, only the rate. 

I think i t ' s important to note 

therefore that we have, I think, beyond any doubt estab­

lished that i f you do not grant this application you w i l l 

have failed to carry out your duty to prevent waste. 

Sow let's loos at correlative 

rights. 

Correlative rights ware defined 
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m 
in the course cf this hearing by Mr* Pad!lie in some a*n«« 

es being d r i l l i n g tc offset counter drainage* Bat I thinX 

i t ' s important to note that when we looM at the definition 

of correlative rights, we have tallied shout correlative 

rights being the opportunity afforded so far as i t i s prac­

ticable to do so, to the owner of each property in a pool to 

prevent without waste his Just and eguitable share of the 

reserves• 

I t ' s not just you offset me, r 

offset you. that goes back f i f t y yeara* tou have to do 

this in a fashion where waste i s not the end result. 

I thin*, toss has a d i f f i c u l t 

situation. i u t they're before # body that i s to loos at 

correlative rights and the prevention of waste of a re* 

source, and I submit to you, no matter how hard their situa­

tion i s , you can't be ordering the d r i l l i n g of unnecessary 

wells simply to protect someone's economic venture. that's 

outside your scope of authority. I t ' s inconsistent with 

your statutory responsibilities* 

we've, raised all. sorts of osri-

noui* clouds over this proceeding, prorationing, ratable 

take. m i l , i f we ever get to those things and no one has 

given us one shred of evidence that shows that's where we're 

«oving, i f *#«. to that point, everyone w i l l get cur­

t a i l e d , i t w i l l f a l l on a l l of us and i f prorationing la 

properly Implemented, i f ratable tatee ia properly conducted, 

what wa w i l l nave i s each one having their production re-
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strict*** in ai fashion ao that they are entitled to produce 

their just end f a i r share of the reserves i n the pool* 

ire simply submit that a l l the 

evidence before you today clearly astab11she* that i f you do 

not frant the application of Amoco vou w i l l be authorIsing 

vasts, you w i l l be impairing correlative rights. 

sow let's look at what the 

other side has presented. 

»ot only have they talked about 

things* which, as »r. Kellahin points out, are really not 

relevant to the questions before you, they have attempted to 

impose a hifher burden of proof on us than i s reouired in a 

situation where we are being asked, when we are comlof be­

fore you asking for an order for temporary pool rules. 

We submit we've made a substan­

t i a 1 showing and that the evidence we have presented meets 

any burden imposed on us and ent i t l e s us to the order. 

they hava used * number of hy­

pothetical auastiona i n th® course of the proceeding. 

well,. what i f you fractured 

the formation? And they've never offered anything thst 

wouid establish any of the basic premises of any of theee 

hypotheses. They have never shown you that anything was 

done In that kind of case that would have caused fracturing 

in the formation and w® sub»it therefore, those questions 

are nothing more than smokescreens being raised i n an e f f o r t 

to confuse t h * suasions really before you. 
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Tbe opposition and: their coach, 

Hr. Suttor* &avu coa® before you and. they've passed on the 

application, xo*y told you what they think* ti* don't like 

t h i s . we don't ilk© t h i s , K a i l , this doesn't quite muster 

up to my experience. 

tou'ra technical people. you 

bav« the expertise, we * ra askinc you to jade:* this applica­

t i o n , and not Dan Hutter, and we submit that there has not 

baan on the part of sr. slutter, any concrete technical data 

that refutes una, single, solitary thing, lie's oniy oiven 

his opinion, an opinion that you independent of him, are 

qualified to SMske and wa believe when you do thst, you will-

concur with us, not with Mr. Nutter. 

Me believe tha only credible 

*vi43<t*3ca tbat has been submitted come* from Amoco. 

1 want to remind you that the 

testimony* in <|u©te», of opposing counsel in closing state­

ment ia not evidence. ?hey*va talfeed about the value of 

dollar®. ?h«y talked about market needs. They've talked 

about ultimata uae of €02, 

«all, these are just comments 

of counsel, They ar« not evidence, »e submit they are not 

relevant and in some c«se» they were not true, and we think 

they oust feo disregarded. 

How as to the Qaeatiena raised 

today by Mr* stamets concerning what future problems aient 

arise i f w« grant $40~acre spacing. 
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Hell, we cannot assure you that-

future problem* w i l l not arise fro® this Oil Coawissi-oo or­

der i f yeu decide to grant AMOCO's application* 

Wa can't ever assure you thst 

any order you orant w i l l not lead to a subsequent problem* 

I t ' s possible tnat the spacing 

ftiaM have to be reduced, but we can honestly nay to you 

that that position is not supported by any sl a t l a b i t of 

evidence that we have i n our possession. 

I f the OCC adopts the position 

that i t simply won't enter an order unless the applicant can 

assure that there won't be future changes respired, there 

won't be possible future problems, then 1 submit you'll 

never be able to enter an order. Tou*11 never ba able to 

act on our applications or those of anyone else. 

I f you should deny this appli­

cation, because there is a pos s i b i l i t y that the spacing w i l l 

have to be reduced, and you do this in the face of the evi­

dence which has be®n presented i n this case, you w i l l be 

acting contrary to the weight of the evidence. you w i l l im 

actinf in a fashion which w i l l impair correlative rights, 

and prevent wast®, Wa submit i n so going you would breach 

your statutory duty and that you have really only one choice 

before you i f you are to meet that statutory challenge. 

I f the rulaa have to ba 

changed, we submit you oan deal with thia as you'va AsaIt 

with i t io the past, i n f i l l ordera, whatever i t may require, 
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and Amoco w i l l tea hero et that time, and ready to assist in 

that endeavor. 

The case feeing presented shows 

that tfeere i s a need for temporary pool rules, that th® need 

is now, Tftmn under thase pool rules m v i l l b# »M# to coast 

forward i n three years and j u s t i f y 640 acres or at that time 

i t w i l l revert to something else, and we. believe that you 

have no choice on the record made before you here today, but 

to act to prevent waste, act te protect correlative rights, 

and grant the application of Amoco Production Company* 

$P* pj&tSYs *?ha»& you, «r. 

Carr* 

sees anyone have — 

MS. snot&s nr. Chairman, 1 have 

one request or guest lor? I*d l i k e to ask and that is wouid i t 

be in order i f we prepared an order for your consideration 

in this case'? 

MR. PASfBYt y#s, t*» glad you 

brought that wp. 

I w i l l request a l l counsel to 

— to submit an order i f they no desire. 

Does anyone have anything fur­

ther to add to Case 81907 

I f not, we*II take the case un­

der advisement. 

(bearing concluded*} 
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1, SMUUY I * . SOYD, £!•!»•*», DO ffimSttY 08**1?* that 

tha foregoing Transcript of Hearing before the Oil 

Conservation -Division was reported by «ej that the aaid 

transcript i s a f o i l , true, and correct record of tha 

hearing, prepared fey sw to the best of *>y a b i l i t y . 


